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~ ~ for SOftware Oevelqes 

~le has.8 low-cost l1cens~ progJarlt, Which permtts deVelopers Of software 
for the Lisa to lrlCOrporate ~1e-deVelq)ed libraries am ooject code files 
Into their pl'tlOJets. Both In-twJuse n2 external distribution l8(JJlre a llcense. 
Before d1st.rlbut1~ eI'ly procl.Cts that lrmrporate ~le software, please 
contact SOftware Llcens~ at the dJIess below for bOth llcens~ ens 
tecmlcal lnformatlcn 

el983 by ~le ~r, 1m 
20525 Martel'll AVfnIJ 
~rt1ro, California 9501" 
(408)996-1010 

~le, LIsa, am the ~le 10',1) are tradellmkS of ~le ~r, 1m 
Sirrulta'leOUSly pt.a)lished In the USA am C8aada. 



o.tmner satlsfactkIl 
If you discover physical defects In the fTlEI'U8ls dlst.rlbuted wltn a Lisa 
~ or In the media on Whidl a software procl.lct Is dlstrlbuted, ~le will 
replace the doa.mentatlon or media at no aage to you ~ the 9O-day 
periOd after yoo pulctaseeJ the procl.Ict. 

In acJdlUoo, If ~le releases a correcUve l4)date to a software ~t ~ 
tne 9O-day periOd after you purchased the SOftwre, ~e ~. replace the 
appllcable dlSkettes n:J doa.mentaUoo with the revised version at no Charge 
to you (ln1ng tile six maltns after tile date of pulChaSe. 

In scme COU'ltries tile replacement periOd may be different; CheCk with your 
auttoriZed LIsa dealer. Return 8l)' Item to be replaced with proof of 
pUJChase to ~eor to CI'l auttorlzed Usa dealer. 

UmltaUm m W8rIaltJes 8'ld LJabWty 
. All lrT1lUecJ ~tles concerning tnts rnerud and media, inclUdIng lrT1l11ed 

warrantles of merchantablllty ns ntness for a particular purpose, are llmltecl 
In maration to ninety (90) days fnm the date of original retall purchaSe of 
tnlsprocl.lcl 
Even tI'loUCJ1 ~le teas tested the software deSCrlbed In this fTlEI'U8l em 
revte'Ned its CCIltents, ne1tner ~le ror Its SOftware ~llers make 81y 
warranty or representatlo\ eltner ~ress or lrT1l11ed, with respect to this 
mcrual or to the software CleSCrlbed In tills rnn.taL tnetr quality, 
perforrrsa, merchantabWty, or fltness fOr any particular purpose. ~ a 
result, this SOftware a'O fTlEI'U8l are sold -as Is,: am you the purchaSer are 
asst.mlrYJ tne enUre rlsk as to their quality and peJ'fOrmallC8. 

In ro event will ~le or Its software ~llers be 11able for dlrect, lndlrect, 
special, lrotdentaL or ca aseQJenUal da'nageS resultlBJ fnrn CI'ly defeet In tne 
software or rnn.taL even· If they haVe been adVlsed of the possibility Of sucn 
dErnages. In particular, they shall haVe no llabllity for any prograns or data 
stored In or used wttn ~e ~ts, Iroludlr¥J the costs of recovering or 
reprocl.lc~ these PTOQJCITlS or data. 

The warranty and remedies set forth aboVe are excluslw and In lieu of all 
others, oral or written., express or lrT1l11ed. ~ ~le dealer, agent or 
~loyee Is authorlzed to make SlY modlflcatlon, exta.slon or ardtlon to this 
warranty. 
some states do not allow the exclus100 or llmltatloo of lrT1lUed ·warranUes or 
U8bl11ty for incidental or cousequentla1 damageS, so the abOVe l1m1tatlon or 
exclusion may rot ~ly to)QL Tnls warnI'lty gives you specific legal rl~ts, 
ana you may also haVe other ~ts that vary from state to state. 



LIcense and ~~ 
Tnts marual and the software (COI'l1)Uter prograns) deScribed In It are copy­
rl~ted by ~le or by ~le's software ~l1ers, with all rl~ts rese~ 
8'ld they are covered by the Lisa SOftware Ucense Agreemerlt sl9"l8d by each 
Lisa owner. Ulder the copyrl~t laws cn:t the License ~ It, this 
marual or the proglal i ~ may not be cqlied, In wrole or In P8I'tw wltI'Wt tne 
written CXJasent of Apple, except in tre fOllUal use of the SOftware or to 
make a baCkt4) copy .. This exception dOeS not allow copies to be made fOr 
others, whether or not sold, but all of the materlal purchaSed (with all backt4) 
copies) may be sold, given, or 1(8l8d to otter persons If they agree to be 
tJot.m by the provlslCJ'lS of tile License Agleemes .t Cq)~ lnclt.Oes 
t.ra'lSlat1~ lnto crother lcrg.sge or format 
You may use the SOftware on fI'lY COI'I1JUter owned by you, bUt extra copies 
ccrmt be made for this purpose. For some proc1Cts, a rrulUuse license may 
be purchaSed to allow the SOftware to be used on more than one COI'l1)Uter 
owned by the purchaser, lrol~ a Shared-dlSk system. (contact your 
autrorlzed Lisa dealer for more lnformatloo CJ'l rrultluse Ilea .as.) 



PREFACE 

This mcn.ta1 cJoot.ments the Lisa ~llcatlons ToolKtt. It Is lnterOedfor 
experierx;ed prograll mers. At a ~ readers sto.Ild be fcm1llar with 
Lisa Pascal, Lisa Clascal, the WOrkShop, the LIsa user Interface Gult1eJlnes, 
cn:I the Lisa Offtce system. In particular, till· reedel Is asst.rned to be 
fanll1ar with the mea1lng of the following terms: 

Clascal class class-type ~ject Object reference 
metrod pointer hcnlle field tool 
window palel pale mouse mouse-polnter 
view cootrol scroll bar scroll arrow resize leon elevator 
Olapter 1 deScribes the ToolKit In general. In partiCUlar It desCribes the 
different parts of the ToolKtt, cnJ the way tOOse parts fit together. 

Olapter 2 deSCribeS UObjecl Tnat l.Illt InclUdes the baSic deflnltlons Of 
Objects cn:J CIef1n1t1ons Of classes for tne 'creation ald manipulation of mes 
and c(J'T'c:)}ex data structures. 

.' 

Olapter 3 deScribes LCraw, WhiCh defines classes used to convert displayed 
information from formats used by the ToolKit to formats used by QulckDraw, 
a'ld vice versa 
Olapter 4 deScribes UABC, WhiCh i~lements roost of the ft.rCtions corrmon 
to all Lisa appltcatlons. 
Olapter 5 desCribes the deDagglng facUlties avaUable with the ToolKIt. 
Olapter 6 cJoot.ments refereooe information for ToolKIt lJ'llts, includlng glObal 
vart~les, proceanes, CIld flrotlons, cnJ I'Ul-class type aeftnltlons. 

Part II contains reference sneets on an of the Il"fl)Ortant ToolKIt classes. 
The fOllowing typogJaphic a-ld ltngulstlc conventions are Observed In this 
mcn.ta1: 

1. All progrcm frarJTe Its, lrolOOlI'YJ variSlles CI'ld reserved words, are In bold 
type Wherever they appear. Reserved words are, aDlltlonallY, printed 
entirely witn capital letters. 

2. All mettocl, ~ject, CIld class names are In bOld type Wherever they 
appear. 1llls Is to avoid ccnfUslat for exafT1)le, When the worn -vtew- Is 
srown In bOld (view), It refers to .. Object called view.. When -view- Is 
used In a more casual oontext, It Is rot bolded. M eXCfT1)le Is with 
"windoW,· Where there Is the windoW as the bOx that ~ on the 
display arwl the wIrd:Jw as the Insta'"a! Of 1'WIt'mw or Insta'"a! Of a 
descera..t Of 1'WIt'mw that oontrolsthe window on the display .. 

3. All class names begin with a capital T~, The letter followt"'J the T Is also 
capitalized. ' : 
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4. ~tIlod ncmes are always capltallzed. 
5. Cl>ject-reference variable ncmes ald field ncmes are not capitalized, even 

If tJ'ley ~ar at tile beglmlng Of a sentence. (1lle me exception to Ulls 
rule Is In section UUes, Where Object ncmes are capitalized.) 

6. My wordS, or abbreviated WOrdS, appearing as parts Of a class name, 
metnod ncme, or field ncme begin Wltn a capital letter. For eX8fT1)le, 
alloWMOUSeOutSJ Is a field name con~ ,tne wordS allow, moose, ald 
outside. 

7. Whenspeak1ng of objects of some particular classl rather thCrl Of the class 
Itself, the object Is usually given Ule class rane witrout the T. 1llls 1s 
often used in a· generic sense; for 8X8fT1)le, When speaking of 
characteristics Of objects of class TPltceSS or Of sane rll!desceI--IdeI~'t Of 
TPI0C8SS, the Object Is called the ~tCiiS. 

8. The word tkJcu71entrefers to Ule data associated wltn en leon on tne 
desktop. 
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L/$IJ TOOlKIt RtdenJfKJe MInI8J /ntrtxlJCtJon to tile TOOlKIt 

Introduction to the ToolKit 

Llsa 8All1cations are chan£terized by the fOll~ deSlg'l prlnciples: 
• Extensive use Of graphics, tncl~ wlraNs ..a the rm.ase pointer. 

• use of PJlI-aowt'l merus for co i Ii .. Ids.. 

• Few qleI'8Ung modes, or ncre at alL 

• Data tnrlSfer between cb1ments by slrT1lle cut cn:J paste operatloos. 
me ToolKIt Is a set of libraries tnatw Wherever possible, provide strn2ard 
betlaV10r that follows these prtrctples.. For exarJ1)18., all Lisa 8A)Ucat100s. 
haVe wlraNs that C8'l be moved &rolJ'ld tile screen; usually the wlraNs can 
be resized .., scrolled. The ToolKIt provides all Of these f\mUoos.. The 
ToolKit also displays a meru bar for the actlve appIlcatlor\, n2 provides a . 
fUTt)er Of stcn:Jard menJftmtloos, sucn as ~ prln~ R2 settlrWJ aside. 
HlWeVer, the TOOlKit Is rrore °tral a set Of llbrarles. Because the TOOlKit Is 
written using Clascal, the TOOlKit Is 8lrrOSt a ~lete pJogJClII by itself. 
(see the IntrtxlJCtJon to C11JICSJ.) Yell an In faCt, write a ftw-l1ne main 
PJogJaTl, ~lle It, Ilt1c. Itwltll the ToolKit, iRJ 1\1\ It. WhIt results Is V8 
Generic AppllcaUon. 
me Generic ~Ucat1on res nmy Of the SunJard Lisa ~lloatlon 
~tertsUcs. A piece Of Generic ~llcaU(l\ statlooery can be tom Off., 
anct wnen the new cb1ment Is ~ It presents the user with a ~ 
wttn scroll barS, split controls, size OO'ltrol, cn2 a tlUe bar. The wlmow can 
be moved, resized, ald split into m.tlUple pa'leS.. There Is 8 meR.I bar with a 
few stcn:Jard ftroUons, so that the generic cb1ment C8'l be saved., printed., 
~ set aside. The s~e Genertc Appllcation process cal mrege .. y 
fUTt)er Of· cb1ments. You camt, twNever, dO CIlytl\lrYJ wltnln the wlmow, 
aside from creaUng pa'leS.. The space withln the W"dlw, al~ with the 
acId1Uonal menJ ftrICUons, Is the respor .slb1l1ty Of the real application. 
TnerefOre, When you write a Lisa application using the ToolKit, you 
essentially write extensions to tne. Generic ~caUon. It Is easy to write 
extenslons to eny Clascal progran. In order to create your application from 
the baSte Generic ~llcat1on, you create a set of UJclassesl tncl~ 
metIllds to perfonn the walk Of your application. You tnen write a slf11)le 
matn progran n! corT1llle and link It with tile ToolKIt. 
WheneVer necessary, tile ToolKIt cans ycu ~llcauon's routIneS. In 
partiCUlar., altnourJ'l the TOOlKlt araws the scroll barS Sld the rest Of tile 
fnme Of tne wtrmw, your appllcaUon f11JSt draW tne oontents Of tne WIndOw. 
For exarJ1)le, If the user serons the cb1ment, tile ToolKIt teUs your prognrn 
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to redraW the cta'lgeCJ areas. The ToolKit tells your progrcrn to redraW in 
otter sltuatlons as welL St.ttt as When the user ql8nS the ~I ctooses 
~evert to Previous· version- fnrn the ~ or enlarges the ~. 

Ole adva1tage Of Clascal Is that you cal write appllcatlons in steps. You 
CCI'l begin by oolrrJ the least arroJ'lt posslblel n3 get an appllcatloo Ulat mas 
very lltUel tlJt will nn You cal tnen exteRl your ~llcatlon btt by bit 
ctleCklng as you go.1llls ~terlstlc of ClasQal makes It easy to ext.eRl 
tile capabilltles Of ToolKit programs I even yearS 8fter ~ write the ortglnal 
pragIan. 

L1 1ne Parts Of the TOOlKIt 
TIle baSIc ToolK1t Is contained In tnree trdts: 

• lQ)ject C1ennes class TCbject., WhIch Is tile ancestor class for au Clascal 
objects. It lf1l)lements debugging, copylrg, CIld heap managemeut for all 
objects used In the ToolKit. It also lI'I1llements a ru1tJer of CXIllllex data 
st.rootures. These data st.rootures -- arrays, strings, flIes, and llsts -- _ 
allow your prognm to easlly store grDl4)S of data. (ThIs t.nlt Is also used 

. When writing Clascal programs wltnout tne· rest of the ToolKIt.) 

• LDraw rell'l1l1ements all QJiCkDraW procec1Ires, using long Integers In 
plf£e of Cc\IlCkDraW's ~ar Integers, so that CblInents can be as large 
as necessary_ (0Tdlnary ~CkDraW.procedJres used wltn tne ToolKIt Umlt 
doCt.ments to 41 pages.) It alSO cJefInes a ru1tJer Of gJ'aI:tllcs routines tnat 
are not C1eflned by ~CkDraW_ 

• UABC contains tne bUlk of tne TOOlKIt: the pwUcatim Base Classes. 
A set of oUler LIllts, called bUlldlrwJ blOCks, lI'I1llement s~ bUt rot 
LIllversal, behaVIor. These loolooa bUlldlrwJ blOCks for text edl~ creatlng 
rulers, n2 ~ dialog bOXes. 

LLl lQ)jact 
l.Q)Ject deftnes class TCbjact. All classes are desCamits Of TaJjact. 

l..Q)ject 1fT¥)lements the fOllowing ~l1sUCS fOr TCl)ject: 

• (l)jects are stored m a COIl ~table heap. 

• (l)jects haVe certaln debUggIng facilities available. 
• Cl»Jects can be treed; that Is, haVe their heap speD released. 

• Q)Jects CCIl be copied (Cloned). 
LO:aJact also in1darTBlts a ru1tJer of sta'ldartl data· structures for use with 
Clascal and the ToolKIt. It in1delT8lts a Q1"Ol4J of uUllty routines for use 
with tile data st.r\£tures. The data stn£tures are 

• arrays, which are one-dlmenslonal arrays of records. 
• Usts, which are one-cJ1menslmal arrays Of cmject-refereuces. 
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• sttlrQs., ~cn are ooe-cJimenslonal st.r1t9 of Characters.. 
• ft1es., wniCh are dlSk-baSed ooe-cJlmenslonal st.I'tr'Q Of Characters.. 

The utllity methOdS provided for these classes allow your progUlll to eat 
delete., and retrieve (t)JeCts fran the structures. 
In addition., LOlject provides a set of utility classes thatscen t.I'lrW'Il the 
structures. 
The strootures are all CJjlte slmllar to eacn other. 
My flies created CVld lWldled by tlIa Objects are separate frOm the flies used 
to store the appUcatlonls t1Oclments. The t10clmentls flies are created cn2 
rT8'laged entirely by tne ToolKit., and yoU generally never deal witn tnem 
yourself. Every t10clment has a mct-1almger., an object of . type TDoot-1alBgel., 
wnlcn lWldles the dOcl.mentls ftles. 

Chapter 2 CleScr1bes LOlJect roore fUlly_ 

LL2 lDraW 
Q.dCkOraW'ls baSed on slrtl)le (16-blt) lntegers., nL' as a result, his fairly 
severe llmltatltrlS on now large aoa.ment.s can be. The ToolKit tterefore 
provideS U'lit LOraw., WhICh deflnes C2raWl1'W:1l1lJtlnes tnat use l~ (32-illt) 
integers., wtliCh CCI"l be used In plaJe of QulCkOraW l1lJtlnes tIlat use slq)le 
Integers.. 
Tnts cncrYJe Increases the maxtnun <bUnent 1fqU\ cnJ wlatn fran 41 pages 
In eacn cJlmensioo to sanetnlng l1ke four mlllion pages In eacn dlmenslon. 
LOraw also provideS a small set Of addltlonal routines. Tnese routines 
conven LRects (based on long Integers) to R8CtS (based on sin1l1e Integers) 
8'ld R8CtS to LRects., LPmnts to PIdnts and PIdnts to L.PoInts. In arxJltlon., 
there are routines Ulat provide other useful fl.rotlons. 

Chapter 3 deScribeS LOraw more fUlly. 

L1.3 UABC 
UABC., Which def1nes the ~llcatlon Base Classes., Is the heart of the 
ToolKIt. tw10st of the sta'ldard behaVIor provided by the TooOOt Is 
in1l1emented In this '-'1It. It def1nes lPloteSS., TDoot 1EI*OA,l"WInbw., 
lPa1eL lPIIW., lCIJ'.l.aKl, arraQ other classes. 1lle l1lJtlnes that lWldle the 
menJS n2 the mouse are defined here. ~ of U1e work you rt1.ISt ~ to get 
)QJI' ~llcatlon n.mlng involves Stbclass~ UABC classes. 
For 8XlIT1)1e., the class TDoot tal mger contains metrms to ma.agB the flies 
CI'ld data segnents used by ., 8A)llC8Ucn You rruSt always at)Class 
TDoot 1EI *OA'., so that your own. flies, rather· tIWl the generic rues, are 
rralaQed. 

Chapter 4 deSCrlbes UABC more fUlly. 
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1.1.4 BuDdIng BlOCks 
lhe bU11~ blocks are l.I\lts that provide usefUl behavior beyorrJ What tile 
baSic ToolKit ooes.. TIle roost cc:mmr~y used bUlldlflJ blOCks are UTe~ tile 
Text Bull~ Bl~ ~ch provldeS s~le text edl~ EnS formatt1r':) 
f\rlcUons, em lDtalog, wtUch provideS for prognm dialogs With the user. 
ArMltner DUlldlng blOCk lrT1)lements U'llversal text for clipbOard corTITUl1caUon 
with I'm-ToolKit progI arns. 
ThIs .dOclment ctes rot discuss tne bUIlding blOCks. ~le progrcms using 
tile ex1stlrY;) 1JU11~ blOCkS, as well as some dOCUnentatloo, are available. 

BecaISe bu11~ blocks are lJ'llts that are added to ProgIalltS on top of the 
extst1r':) ToolKit lIl1ts, a'ly deVelql8r CCIl create tnem. lJSeful bUIlding blOCks 
m1~t lrT1)lement graphics edlt1'1J, bitmap editing, data entry 8"1d formatt1'1J, 
or table ecS1 tlng. 

1.2 The fWts of a TOOI<lt ~Icadm 
Ole of the characteristics of Clascal Is that progra I. ShOuld always deal . 
with Objects •. Alroost everything In III appUcatlm is represented by 8l objec~ 
from the data to the scroll batS. For 8X8fJ1)le, the window you see CIl the 
cJ1splay Is controlled by an Insta"lce of the ToolKIt class l"WIrmw. In this 
IT8lJ8l, the WIrDlw object Is usually called wJrDJw. 
A rumer of the Objects your progran w1l1 use are rnetmers of classes 
defined by the TOOlKIt. The rmst IITplI'ta"rt. ToolKlt classes for the 
ProgJaf' mer are 

• TWJnOOw 
• "Mew 

• TPalel 
• TSelectlm 

• 1Dotfw1El BJBl 
• TQj lmald 

Tnere are also a I'UJt)er you never need to worry aboJl For ~le, tne 
scroll barS are defined by ToolKIt Classes .. bAt tile ToolKIt nantnes tnem. In 
dS1U~ tne ptI'leS are controlled by lnsta1Ces of classes defined by the 
ToolKltw bUt the prograrrner does rot have to deal dlrectly with them. 

TIW Objects that OO'ltrOl the 8A)llcatlon's display are assoclated with tne 
parts Of the alsplay that tney control In Fl~ 1-1.' . 

12.1 118 WIrGJW 
A WIrDlw obJect cootrols tne region Of the Ltsa's display that belmgs to one 
window of a partloular appUcatlon. ll"Ie Image prodillea on the Lisa display 
by tne wJrDJw objects Is called a window. WlrmWs haVe Utle barS, borders# 
InS resize Icons. (The scroll barS bel~ to the JB81 Object. see &.osectlon 
1.2.3.) 
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A SCIll)le window Is ShOWn in the bOttan Of F~ 1-1. NOt1ce that tile 
w1t'lcmw SUJ'lOU"OS tile pn!lS cnI panes, bUt tile pn!lS n:J panes are 
cootrolled by separate ObjeCts. 
Your application C8'l ~ several OOCU'nents at a time, eacn In Its own 
w1t'lcmw. At roost, one w1t'lcmw cni Its associated wIrmw objact Is bOU'1S to 
the Cd2Iess space Of the process at a time. 

Your application dOes rot need to 00 rnJCI'\ to'make eacn wIrmw flI'lCUon 
correcUy. Almost all wIrmw f\roUoos are tBldled by the TOOlKIt. 

1.2.2 lne VIew 
Ttle view Object creates a ~ca1, representation Of tne data used in al 
appl1catlon. That ~cal representatl~ tile vlew's piCture, Is called the 
view. 

What you see In ~ appllcaUoo's wlndow Is usually JISt a part Of a VIew. If 
you scroll the w1t'lcmw, yru are essentially rrov1ng the w1t'lcmw an:uld 00 tql 
of the view. FIIJH8 1-1 stows now two rDartU{J.DJS pieces Of tile view are 

, Shown In ~ w1t'lcmw. The staJed area of the· view Shown In the fllJl11! does 
not appear In eltner Of the panes, lIld heooe dOeS not appear In the Window. 
The user uses the scroll Icons· to show desired parts of the view. 

A w1t'lcmw CCIl haVe more thal one view Object. There cal be several views 
Of a slngle· set Of data. A LlsaGrapn w1t'lcmw, wnlcn snows a runerical r.a a 
grapnlcal representation Of the scme set Of data nas two views CIld one data 
set. In other appllcations, separate views may alsplay .1ndepef.:Jel,t sets Of 
data. 

me appllcaUon dOeS not'need to De concerned with what part Of tne VIew Is 
a:tually Shown In the w1t'lcmw. The TOOlKIt C8'l tBldle thal Yoor appllcatlon 
CCIl, nowever, find oot e~uy What Is visible In the windOW, to lfT¥)rove 
prognm efficIency. 
A view Is created separately frCm the cJlsplay. In order to show a view In a 
windOW, you associate the view Objw:t with a pa1Bl objecl 

1.2.3 The Pnd 
TIle pa1Bl (i)jeCt controls the scroll Icons ..., stows a poruoo Of the view. 
Every view that Is displayed Is ShOWn In a pn!1. 

some appUcaUons, such as Llsawrtte, haVe only one pn!1 per w1t'lcmw. 
Others, St.dl as UsaGraph, haVe tror8 UWl one. 
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: : : : : : : : : : : : : : : : : : : : : : : : : : : : : 'AinOng ·sChOolchildren.:::::::::::::::::::::::::::::::::::: · ............................................... . 
: . : . : . : . : . : . : . : . : . : . : . : . : . : . : . : . : . : . by W. B. Yeats:.:.:.:.:.:.:·:.:.:.:.:.:.:.:.:.:.:.:.:.: 
· ...... ....----------------------..., ....... . 

I walk through the long schoolroom questioning ;~. 

A kind old nun in white hood replies; 

The children learn to cipher and to sing, 
To study reading books and history, 

To cut and sew, be neat in everything 

· :- :- :- :- :- :- : l.,-'l"""'l'". l~' ~~.t..,..~.;.,e . ....;b;;..;;. e;,;;~~~_inr. o;;,;.d;.;;:..;;.r;..~..,.;.w.;.;;~~.-..,..~t.;;.,~....;;e;_. ,,;:,7h;...:.1~· 1;;..;;. d;,;;.~.;.,~n;....,..;: s~ . ..;;~.-...:;;..~s:;.. . ..,..-~""'"' 
: . : . : . : . : . : . : . : . : . : . : . : . : . : . ~~ '!'0!T'~n~~ry ~~n~e.r. s.t~r~ .up,o!" : . : . : . : . : . : . : . : . : . : . : . : ' : ' : ' : . : ' : 
-:.:-:-: -: -: -: -: -: -: -:. A 'sixty year aid: 'smiling: pubiic 'man', :-: -: -: -:,:-:-:-:-: -: -: -: -:-: 

portions 

shown in 

panes 

, : . : . : ' : ' : . : ' : ' : ' : . : . : . : ' : .. : I ,~r~a,m~d. ~f, a. ~e?e:a~. ,bC?dy " . ~~n~ . : ' : ' : ' : . : ' : ' : . : ' : ' : ' : ' : ' : . : ' : '. ' 
: . : ' : . : ' : ' : . : ' : . : ' : ' : . : . : . ~oye: .~. ~~"~i)-lg' f'~l~',: ,~, ~~l~' :~~at' :s~e: ' : . : . : ' : ' : ' : ' : . : ' : ' : ' : . : ' : ' · . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .. . .. 
: ' : . : . : ' : . : . : ' : ' : . : . : . : .~o~~ .~f: ~ . ~I~h: .~e~~o~f:,. :o~. :t~i ~~a~, :e~e!1~' : ' : . : . : ' : ' : " .':':':': 
· ' . ' ... ' . ' . ' ......... 'lli '.' , 'n' ...... : . " Ii·' ..... , , 

Told, and it seemed that our two natures blent 
Into a sphere from youthful sympathy, 

Or else, to alter Plato's parable, 

into the yolk and white of the one shell. 

• ' • ' • ' . ' .•••. ' ...................... ________ ..--. ______________ ,...1. ' • ' • ' ••• ' , ' , ' , ' , 

· ............................................... . 

selected 
object 

window --..-! 

and single 

panel 

I wa the long schoolroom questioning; 
A kind old nun in white hood replies; 

The children learn to cipher and to sing, 
To study reading books and history, 

To cut and sew, be neat i very thing 
in the best modern way--the chil 

Into a sphere from youthful sympathy, 
Or else, to alter Plato's parable, 

into the yolk and white of the one shell, 

Figure I-I Window, Panel, Panes, and View 
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Each pa'lel usually lOOks at a different vlew from every otner pa'lel. 
FI~ 1-1 snows a one-panel wl~. ~tlce tnat the PEW'81'S venloal scroll 
Dar Is divided into two parts, ale for each pelle. Every J&lBl CXlJect Is 
assoclatecJ wttn a sll'YJle view Object, so any panes In tne PEW'81 can only ShOW 
portions Of tnat partiCUlar view. In Figure 1-1, boUl of Ule panes stow 
portions Of tile Single view represented in tile top Of the fl~ 

1.2A "Rle Pad 
The ToolKit's graphics are CQr1l)Uted using loog Integers. QJIckDraw actually 
dOes tne on-screen draWIng using ~ar Integers. pad Objects are used to 
convert from long Integers to ~ar Integers, ald tile oUler way arotn1 

~t as C)J1C1<Draw provideS a glObal variable thePor,-, the ToolKIt provides a 
glObal variable thBPII2 to represent the current cJesUnatloo of graphic output. 
The value Of thBPII2 ctmges as the deStlnaUon of output ctmges, bUt tnose 
chaI gas generally are t.nIlSparent to your program. 
Programs often call tile lPa'lel metnod 0WlPadID0, Which assures that MY 
eta ~ made to a pa'lel'S display are snown In all parts of the pa'lel. 
Prograns also occasionally call methods of trEPal 

pale ~,Jects are members Of class 1'PaJ, becaISe TPale Is a $U)Class Of 
TPad. The effect of this Is that .,y pale ca'l be ~ Ent so, 81y pale 
CCIl be tile deSUnatlcre fOr grar1l1c output. 

L2.5 The selection 
~ a corrvncn2 ~tes (J'l CI'l Object that is currently selected. For 
e~le, In otOer to CI'8lQe tne type style In Llsawrtte, you select some 
~ters aro then ChOOse a meru item. 

Every panel ObJect has a seIeCtkrl ObJect assoclatecJ wltn It. . When a merlJ 
conmcrld Is ctlOSeIl, a COI,I'''' f'UT1)er Is sent to tile se1ectIm Object, Whlcn 
tnen deCIdeS wtetner or not tne con I I." cal be acne. If It Is possible to 
~, tile se1ectIm Object perfOrms the operaUon, creates a CCI.ITBa Object 
that performs tile operaUon, or tells another Object to perfonn the operaUon. 
Every panel Object has one alCJ only one saIectlon Object. If there Is more 
trill me pa181 In a given wlrmw, me of the pn!l oojects is det1necJ to be 
the S8leclPa e1 for the wJrdlW Object. The seIeCtkrl In the saJectpalB1· Is 
given the appl1caUoo's ctJ i I j aids. 
My selectlon object C8'l point to &'ly f'UT1)er of display a1dIor data ob)!cts, 
from zero on ~ 1lmse objects are the stJJectlJtl o/)jBcts. selected objects 
generally are nt~l~ted In sane way to araw attenUon to tnem. Figure 1-1 
srows a single selected Object in the wlrmw in .the lower part of the f1~ 
The selected ObjeCt Is hl(1ll1~ted by reverse video. 

1.2.6 The MInI and OII •• alds 
All emma m available to CIl IAlllcatioo user appear in pull-oown menJS that 
are listed In the n&1J bar. You create these menJS by putting the meru 
ncmes cnlltem ncmes in tile .. uase fUe for tile IAlltcat1on. wnenever the 
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user pulls dOWn a menJ, tne appl1caUal CCIl enable or cIlsable· meru Items, ~ 
It can also mark rTlEnJ Items as cheCked Off •. If 8'l ~le-key etJJ1valent to a 
menJ ccmnand Is allowed, that Is also In tne J1VaSe rue. 
When a merlJ COII.,8'ld Is d'lOsen, the COII.ta1d Is given to the seJectlm 
Object In the seleCtF>ae1 Of the a:Uve w:Irmw. 

If the ca III a ~ Is not CIle of the appllcat1oo's ~, It Is passed to the 
ToolKit, WhiCh carrtes out the COIl11lEn2 If It·1s -s' legal ToolKit convnar c., or 
notifies the user that the convnar~ carnlt be done.. 

1.3 (J)jects, Classes, a1d Space Allocatlo1 
EveI)' ToolKit class Is a desCamit Of class lQ)ject. see the section on 
lJCt)jeCt (the t.nlt that defines lQ)Ject) for more information. 
Pieces of data used In ToolKit appllcatloos are often stored In Insta'a!S Of 
classes, cn1 so, are themselves Objects. oata ml~t be stored In oojects Of 
class types defined In the application or In Ule coUeotioo classes def1nea In 
lXlD,Ject. It Is lrT1)Orta1t to store your PlogJau·s information In Objects, . 

. rather t.hcrl in gl~ variables, beCaI me only Objects are saved cnl restored 
by tne TOOlKIt. If you (t) not store your information In oo,JecU., you I1lJSt 
make certain tnat tile information Is savea nl restored correouy. 
Class-type variables ald otner ooject refererD!S are not class oojeots, bUt 
~tuallY are l1a1dJes (<bJlle-lrdrect pointers) on Objects. ~te that It Is 
not necessary (or even permtsslble) to use pointer vartSJles or carets (" ") to 
resolve these taldles; wnen fields Of the class are used, the variables are 
a.rtanatlca1ly resolved to return the stored values. 

Flg..ae 1-2 ShOWS hoW object refeJela!S In prograns are twldles on ObjeCts 
stored In tile dOCUnent neap. 
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TMyObject a SUBCLASS OF TObject; 

fieldl: INTEGER; 

field2: STRING [1 .. 2] OF CHAR; 
FUNCTION CREATE: TMyObject; 

END; 

MyObject : TMyObject; 

BEGIN 

Myobject := TMyObject.CREATE; 
MyObject.fieldl :,., 7; ____ +-~ .. 
MyObject. field2 := 'HI I; ----F 

• • • 

lnlJrJtU:lIm to I/Je TooJKJt 

VAR MyObject master pointer for object 

heap 
handle 

location 

· ....... , .... . · ..... , ...... . 

· . . . . . . . . . . . .. . . 
· ... '(' 71' } .... ' .. '~'~' X· )' ... · . . . . . . . · . .. ... .. · ............ . 

... _ ........... _ ................ . .............................. . 

. ::::::DJ. .... ,. ...... !H ...... ~ .. ::::::: ....... . ..... . ........................... _ .. -............... . 
·········.~.m········· .......... " ......... . .......... ........ . ............................... . 
•••••••••• !IIfI~I!T, ••••••••••••• 
'::::::::::~~Jl,<Ii::::::::::: ................................ .............................. . 

Figure 1-2 Object References 
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Every ~18SS nut haVe a CR:ATE metrwxJ W11tten speclf1cally for that 
particular StJJclass. wnen a class·s CR:AlE methOd Is used, a new lnstcroe 
Of the class (Wl ObjeCt) Is created. That Is, CR:AlE allocates heap storage 
for the data stored In the Object, .., fOr pointers to tile metnoas of the 
class. CR:ATE Is a f'\.reUoo tnat returns a hcnlle 00 tile new class ObjeCt. 

wnen a Class-type variable's value Is asslgled to CI'lOtner Class-type variable, 
the target Class-type variable n'J tile ~ ~able bOth point to the sane 
Object Here Is a'l exa j .,le, Where Jed and green end t4) pointing at the sane 
Object: 

TYPE 
TColor - Sl.B:l MS a= Ta»ject IJeftnes a new Class.J 

VM 

FlI'Cn~ CR:ATE (~jBct: l(I)ject; ItsilBap: niBap)lQ)Jor; 
EN); 

green : TColor; ~ a TColor-refereooe varlable.) 
red : TCoIor; ~tes arother 1CoIor-refe~ variable.J 

BEGIN.. ' 
greerc-TCoIor.CR:ATE(mjecUEep~ J:;reates an Insta1Ce Of TColOrJ 
red :- green; t1akes red point to the sane Object as gr--.J 

~t1ce that there Is never a CR:ATE call for tI'le variable I8d. The CR:ATE 
meum allocates heap $pEa for the object. In the ~le above, the heap 
space Is allocated by usl~ CR:ATE to lnltlallze the variable gnBl. When the 
value of green Is asslgled to ~ red beameS a hcnlle CIl the sane heap 
space 00 .whiCh green1s a 1Wde. CR:AlE metrods create new storage 
space; a direct asslgmer It to a class-type variable creates a new access path 
to the same storage space. 
~ you used a secpnce like this: 

green :- TColor.CR:AlE (mject., heap): ~tes CI1 tnsta1Ce of 
TColor.l 

laS :- TColorD£ATE (cD_ ~ peates cmtner lnst51Ce 
of TColor.J 

lad :- green; t1akes J8d point to the same Object as gnBl.) 

The storage space created When yoo used TColor.CR:AlE for lid WOUld be 
lost." becauSe I8d beameS a twldle on tne storage spece created for gnBl. 
erne storage space created for Jed may be pema .,Uy lost to the prognrn's 
use, becauSe the heap rrsager maintains the space UlW It Is deallocated 
with a Fme metro1 1tJ)Jact haS a FI1It metr02, a'ld, tnerefore, an 
deSCeI.-.ts Of Ta»ject alSO nave CIle. If ya.t wanted to get rid Of tile Object 
pointed to by red, you WOUld nave used the methOcJ call J8dFrae before the 
line I8d :- gnBl.) 
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F~ 1-3 represents the way different asslg1I.8.ts work In a rurter of 
different cases. 

· ......................... . · .............. , ........ . · ......................... . 
red : TColor; 

· . . . . . . . . . . . . . .. . ....... . 
• ••••••••••••••••••••••••• I 

• •••••••••••••• , •• I •••••• .. . . . . . . . . . . . . . .. . . . . . . . . . . . . 
• •••••••••••••• , •••••••• I 

• ••••••••••• I ••••••• I •••••• 
• •••••••••• I ••• , ••• I ••••• 

• •••• I ••••••••••••••••••••• 

green : TColor; 
• • 0·' •••••• I ••••• I •••••••••• 

• •••••••••••••• , •• I •••••• 
• •••••••••••••••••••• I ••••• 

I •• I • • • • • • • • •• • •••••••• 

· .... . · .... . · .... . 

red := TColor.CREATE (heap); 

............ .... TColor 

~ ~ ~t1 ftIItIr pointer rm objlct 
· . . . . . . . . . .. .... . ....... . · .............. , ........ . · ......................... . · . . . . . . . . . . . . . .. . ....... . · ......................... . . . . . . . . . . . .. . ....... . 

• •••••••••••• I I •••••••••••• 
• •••••••••••• I "' ••••••••• .. .. ...... . ........... . 

green := red; 

· ..... · , . . . . . . · ..... 

~e~ MItar pointIr ~ =: · .... . · .... . . . 

Figure 1-3 Class-type Variable Assignments 

WIlen tne variables araen n2 lid are flIst def1ned, tney ell not point 
anywnere. AftM 1CoIOr~1E Is used· to create lI" Object fOr Jat, red 
points to a master pointer, wnlm points to the new OOject. Gna SWI points 
nownere. ASs1~ the value Of IaI to araen makes araen point at the sane 
master pointer, t8lCe tile sane (1)jeCt, as Ja1 WIlen 1CoIOr~1E.ls 
called again to create a new ooject fOr lPII\ ~ points to the master 
pointer fOr tile new mJect. 
~ce the cndal difference between a class-type variable n:t CI'l ordlnary 
Pascal varimle, su::n as a RECCRl. A class-type variable Is ~ly a 
hEIldle on a piece of storage.. Therefore, wnen the value of one class-type 
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varlable Is ass~ to n>trer, tne sero., variable ana tne flISt point to tile 
WIle piece of storage. When the valUe of a REtDV Is asslg"'led to nltner 
REaR), trle seca" REaR) contains a ~l1cate of the first. 

1..4 ~ the Pats Fit· TogaUler 
In an Object-orlented rwplOQJf'W"I"I'1:Iaft'llll, tile Objects act on themSelves When some 
Object tells ttem to act. In the ToolKIt, tne Ultimate controlllng Object Is 
the process. 
The process Object contalns a metnod called Rln RI.I't cons1sts of an event 
loop that CIlecks the display, t4)CJates It When necessary, ald CIlecks for a 
conmand or other event. When a co III a KS Is receIved, the COI1118" Is sent 
to the acUve se1eCtlm Object. 
The event loop repeatedly CIlecks for user events: key strokes, meru 
comnarldS, tI'ld troUSe cllCks. When an event Is received, an action Is taken 
depaldlng on What type of event It Is lrlCJ Where It ~tS. 
For eXBlllle, When tile troUSe bUtton Is presseQ, the wtrmw Malager, the part . 
of tne l:lsa office system tIlat rnar.ages the display, first CIlecks to see if the· • 
rrouse was on tile deSktop, tn one Of tile appllcatlon WIndOWS, In the ttue bar 
for a window, or In the meru bar. If the troUSe was Wltrdn tile outer 
tx:uldary Of an appllcaUon's wlrQ)w (exclusive Of the UUe bar), the Wlnaow 
~r gIves tile event to the process Object fOr Ulat application. The 
process gIves the event to the wIrdJw Ob~t. T1'le wIrdJW CIlecks to see If 
tne mouse was cUCked on tile resize leon. If so, the wIrdJw tracks tile 
roouse's rrovement t.IlUl the DUtton Is releas8(L arrJ grows or Shr1r1ts the 
displayed wlnaow appropriately. If the troUSe was rot on the resize teon 
When tne bUtton was PressecL tile event Is passed to tile JBl81 ObjeCts for the 
application. Eacrt Of the pnds CIlecks to see If the event was wltnln tts 
outer bOt.rldal1es. wtten one Of the pa1BIs discovers that tile area In WhiCh 
the rmuse was cHOked Is wttnln Its bOt.rldal1es, that JBl81 tells Its scroDBar 
Objects to see If the roouse was there. If It was In a scroll bar, the pa'lel 
scrolls appropriately. If the event was rot in a scroll bar, tte JBl81 tests 
wtlether the event was In 8pa'lel resize 1000. If It was In sucn an leon, It 
resizes 8ppl'q)riately. OtIleNlse, tte JBl81askS each of tne pa'le c:tljects, 
wntcn control the visible contents Of tne JBBL to CheCk If tne event was 
wltlltn the area displayed by that JB'& When one Of the panes clalms the 
rmuse cl1~ It tnforms the vIeW Object that controls the objects displayed by 
tne pa'le. TIle view determtnes on WhiCh part Of the view tne mouse was 
cllCked, arxJ then takes sane scUm, usually ~ a new selecUm lhen 
tne JBl811s given control again. The pntl tracks the movement Of the 
rmuse, lnfonnlng the pa'le, vIeW, arrJ I8Jactbl as the rmuse amves. 
As nlther eXBlllle, tne rmuse may haVe been cliCked In tJle meru bar. In 
that case, the wtrmw t-1aI 18g8r glves the event to the .. ucess, Which· passes 
It to tne wIrdJw, whiCh gives It to the .......ear ObJecl The.......ear walts 
lI'ltll a corrmaud Is selec~ alCI ttBl calls wIrD:Jw.oc:ol.liad am sen:ts It 
tne COITnlEn1 runber. The wIrdJw Object calls salCtl[n.(:m.It.fJ(:D11naril 
Which creates a willad object of tile r1~ t)1l8 for that. willal1 The 
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COITIJBU Object Is then told to carry outthB corman It may call N!I:; 
rrethods, bt.dlcJ1~ blOCk rrethods, or appllcatlon specific methods. 
Many of tile hl~ level objects, SUCh as the wInr.tJw am the seIeCtIor\, haVe 
fields that point to oUler Objects. TWIRtJw cJeftnes a field, 
TWIIdJw.selectPa I8l, WhiCh cmtalns a l'ade en the sela;lP&1BL Becacse all 
twldles are equivalent Object-refera ~, and all refereooes to (l)jects are 
tnIOUrll ncnnes, tne wInr.tJw object can easl1y~'call a metlO2 Of tile 
selectPnd ooject. In tum, tne seleCtPand haS 11e1dS fOr CI'lY Objects It 
needs to rea;n 
The way you s~ture tnese neld refeJ'8l.ces Is central to now your prognm 
operates. 
AS a result of the fact that you often reach methods thJ'oUr1l fieldS, the calls 
to metruts In ToolKIt programs may occasionally seem «pte corT1)lex. 

When I1l)Qlject Is CI'l Ob~t with the fO~ deftnltlort 

TYPE ' 
1M)Qlject - SlID p,ss (F 1Q)JaCt . ~tes a new Class.) 
cpdltles: TQuark; J)eflnes a field of class J'M)Q»ject..) .' 
~~ ~1E(oo)ect:lQ)jBct; ltslIBEllk1HBap) lM)OjBct; 
ENl; 

VAA 
1Tl)QJ)ect: lM)OjBct; J)eftnes a 1MyCI)ject-refera ce vartable.} 

ald TQ.Iark ald (J8k haVe Ulls def1nlUat 

TYPE 
TQ.Iark ~ Sl8C1 NJS a= lUst; ~ a new cl8S$.J 
~n~ ~TE (m)ect:1Q)jBct; 

lUI _1HBapjrjUalSlze:JNTE~TQ.ak.; 
FUC~ aaQlSJdn (I: INTE~ 
ENl; 

VPR 
CJB1<: TQuark; IJeftnes a lOBk-reference variable.) 

YOO arl tnva<e rnettoo lQ&k.Qa_*.l1ke this: 

tpIIk:-~lE (mjaCt., ltlileap, Ifjtla1Slze~ ~tes an 
lnsta1ce of 
TQIak.I 

I1l)Qlject :- TM)(I)jBct.CH:AlE (dJjaCt., ltsllBBp~ ~ ., Instcme 
. Of lM)Ojact..) 

l11JCIIJect.qua1ltles :- cpIk; f'1akes the cpIIltles field of =r" 
point to the sane object as 

I11JCIIjBct "1BllUes..aa_.,, ~ ~s a method of TQuark ~ 
the _ties field of III)QlJacl} 

Tne effect of the last Une is to eta ge th!e spin In the Ith element of the list 
ObjeCt fOr Wh1Cn bOth RPJBct4IBUtIeS ana cpR are hCnIes. There Is only 
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en ~Ject, alttoqllt Is snown nare With two separate taldles. The 
fOll~ line haS tne sane effect: 

CJ&k.o&tAAn ~ 
15 FaIlln CUdtlms 

Some ToolKIt metrods ~ procecllres return error codes When there Is a 
failure, but many dO rot For e>all1l1e, If NEraQ)Ject (8 glObal prooec1Ire 
CIeflned In lQ)ject) falls to allocate beCaJse~the ~lng space al the diSk 
Is fUlL It dOes rot return a1 error COde.. Instead, When there Is 8 fallure, 
l..Q)ject's procEdJre ABCl3Ieak Is callec1. In the debUggI~ version Of the 
ToolKlt, the Lisa beepS, em enters the debUgger. Press tne rtC1lt-optlon key 
tn:2 tne Enter key at tne same time to display the alternate screen.., WhiCh 
snows the error message. In the pnxilCUoo version of the ToolKit, tne 
Tecmtcal Difficulties alert Is displayed. The appl1cation tennlnates When the 
user respcn2s to that alert. 
To facUltatedebugglng, some error Checks are enabled by corrman::IS In the. 
Debug ~ notably "Check List Indices,· wtdCh· enables St.Csct:iPt botn:tS 
CheCk1ng In lists. . 
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UObject 
2.1 AID.It lQ),Ject 

lXlbject provideS the basic structures for ObjectslObject aebAgg1~ and Object 
orga"llzatlon secU(J'lS 2.2 ERI 2.3 deal wltn tne structure cn2 coooepts 
tnBrly~ theSe WlIts. 

~. ~ . 
The type definitions provided by lX:I)ject provide capabllttles In two 
categories: 

• Heap a1d memory rra~t am deblgglrwJ. Tnls looludes the def1n1tlon 
Of type 1Q)Ject, WhiChls the cmestor of all classes. ltJ)jact en! heap 
~t are dlsolSSed in section 2.2. The ToolKit <*!bigger Is 
discussed in cnapter s. 

• OrgEWzationl Inspectlon, a"G t1'Sl1pulatlon of ~ of Objects CWld oUler 
data The collections provided allow for the creatioo 2n3 t1'Sl1pulatlm of 
lists, str1rQs, mays, CI'ld ft1es. ll)ese are dlSQISsed In S8ctlcn 2..3.. 

2.2 (J)jects am Heaps 
l.Q)ject l~lements tile most lnlXlrtcrlt ens baSic parts of the ToolKit, namely 
heap n&l8gefllet1t and the baSic object def1n1t1ons. The most baSic object 
def1n1Uon, that for T(l)ject.. Is dlsalSsed In stmectlon 2.22. TooIKlt heap 
mEJ agement Is diSCI ased In sectloo 2.2.L 

2.2.1 t-tJw lQJject. MIIIf9'S a Haap 
A heap consists of a header, 8l area fOr allocat1m of master pointers to 
Objects, CIld a variable lengtll storage.are8 In WhICh fl'eCJJent allocaUon ens 
deallocatloo 00CUl. 

The value Of eny Class-type variable Is 8 OOUlle-lt"drect po1nter: 84-byte 
te'cnne on a 4-byte master pointer to an object consts~ Of a $toI'SfIe /)JOCk 
(conta1n1~ t.ne 11e1dS of the Object) em CI'l8-byte header CQI11)rised Of: 

• A 2-Dyte inalcator Of the slzeOf the Object. 

• A 2-byte locator for tile master pointer. 
• A I-byte lnd1cator of the object" class. 

The master pointer a'ld header together prock.lce 8 12-byte overhead for each 
Objecl 

ctJjects are relocatable. When a heap fl11s ~, It Is caJ1)8Cted am the master 
pointers are l4ldBt.ed. The master pointers are never- moved. BecalISe 
Object-referalCeS are pointers to the master pointers, they do rot haVe to be 
eta 9K1 If caJ1)8CtlrYJ the data (11 the heap does not yield enour1l ~, the 
heap Is e)(p81 08C1 

2.2.2 CIeatlrJd (l)jects 
Every class rrust haVe its own, lI'1lCJe CA:AlE ft.mtlm When you VcIlt to 
create 8 new Ob)!ct of some class" Invoke theCA:AlE ftmUon fOr tnat class 
by calling T1hlsC~~ wnere TThlsClaIS Is the name Of tile class. 

2-2 



Lisa Toolkit Refen!nce M8rUlJ U2Jject 

me CH:AlE .ftIlCtloo allocates space (Jl tne neap fOr a new Object Of that 
ClaSs-type, and returns a tla'de on the new OOjecl Each Stmlass Is I'eCJJlred 
by Clascal to define Its own CH:AlE fU'lCUm; CH:AlE Is not a metnod, lWlCJ 
Is not overridden by the St.alC18SS, beCase the CH:AlE ft.reCtlon for each 
St.alclass Often has different ~ts. 
Every CR:AlE flIlcUon ShOuld, by convenUoo, haVe a 1Q)jact-type refereroe 
as Its first panmeter, a'O a heap as Its S8COI~ paraneter. The remainder Of 
the panmeters cJeper ~ on What you need to lnlt1a11ze the class. In general, 
CR:ATE fU'lcUons follow the fOllow1lYJ model, Where TMyCI)ject. Is the class 
you are de~ and TMyCI)jact Is a SUlclass of ~Jacl 

~~ TMyCI)ject.CH:AlE Coo} TCIljBct.; ~ 'D-eep; 
ptM"MI!1Ien 11S3&11ir III/s 
t.rJ)!r:t 

When you create a new Object Of type lMyQ)ject., pass in NL. as the value Of 
mJ. me CR:ATE ftrlCtlon sets the class pointer to 1'M)Qlject., ald then calls 
each succeeding St4)8rclass~ U1tll lQ)jact Is reacI1ed. 1'Q)jact allocates the 
proper cmou'lt of heap space, ald tnen· each SUlClass In·tum lnltlalizes Its 
fields. 

f'tate that becaI ~ the Class polnter Is set at the beQ1m1rYJ (by NewalJectl, all 
SELF methOd calls in any CR:A TE ftorottoo In the Sl4l8rclass cnatn 0811 
mettOOs of 1'M)QljeCt.. If any Of the ~rclasses's CR:ATE ftrnUcras call a 
methOd thlOlJf1l SELF 8'ld tne methOd Is overrlCd3n by TMyCI)Jact. or by some 
other deScenda It of tne cal1~ class that Is an aooestor Of 1'M)(I)ject., nl 
tnat metnod e>ep8Cts to haVe fieldS lnlttalized In tne Object, you ShOuld 
lnltlal12e the fields before lnttlal~ SELF. Yw C81lnltta1lze thOSe fieldS 
between the call to NewQ)jact and the call to ~ject.CH:ATE. 

2.2.3 lQ)jact 
All class types are deSCaKB'lts Of tne basic type 1'Q)Jact. DefIned In lQ)ject. 
TCbjact Is the only class that has ro qJelClass.. It I'laS m data fieldS, bUt It 
provtaes tne baSte MetroJs used by all oUler classes.-
My deSCa*"t Of 1a)jBot 

• II1'lerits all mettOOs arK2 fieldS Of Its ~rclass. 

• can aeftne mettOOs Itself. 

• c.l override any Of Its ~rc1ass'S metlalS. 
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A stbclass canot" ho'Never., eta WJ8 the interfaCe deflnltlon for metto:Js 
1merttecJ frOm Its St4l8lClass.. llle s~e exception for tll1s Is for ~TE 
metr02S., tile metr02S that create new ~Jects Of a given Class-type. Every 
class deftnes Its own Interface to ~1E, as well as ~lemen~ tile 
metl'D1 (A feW metr02S l1sted In. the ToolKIt interface t.nlts are aennea as 
~TUAL metto:Js. Tnese metr02S~ wntcn are OOITIlaltea out Of tne 
lnterfC£e., are llstea ooly . fOr infOrmat1~ em are rot ifT1)lemented or deflnea. 
Sl.I)Classes can tnerefore det1ne tne interfaCe ·for CCN:EPn.JAL. metroJs In 
cray way.) 
TIle following Is a brief discussion of tne most lrf1lortant metto:Js of l(I)Jecl 
see the reference Sheet for TClJjact in Part II of this rnanJal for rrore ... 
~lete Infonnation. 

-Heap 

Returns the heap on wniCl'l tnts ooject .Is allocated. This method Is never 
ovemmen. 

- F~ject 
Deallocates the heap SpeD! taken by the ooject. TIle master pointer am 
all references for the object are lnValld after tnts metJlOd Is e)(8CUte(1 
f't)te that this method Is rarely called dlrecUy. You usually call Free. 
Fl8BCI)ject Is alroost never overri01en. 

- Free 
Free calls the FIee metnod for every object referred to In the fieldS Of 
the original ~ject Fme then calls FI8BCI)jact., to deallocate tne SpeD! 
used by the original object ~.: ~ly calls FtaOJJect., beCaJSe 
1Q)jBct deftnes no fields. Too t classes override Free so tnat It frees 
all the· oo.tects referred to by fieldS deftned by that st.Cc1ass. When yru 
create a new Slbclass am add fields to It, you override Free so that It 
frees the Objects in the fieldS you haVe CdiecL You em by calling 
SlFERCl..ASS.Frae. Eventually., tnts cnaln Of Sl.FERCl.ASS callsreaa YII"'I~1eS~ 
TCI))clFIee., wtdCl'l cans 1Q)ject.FtaOJjBct., cnJ frees yoor Object TIle 
followl~ exa i 'PIe assunes that ..., am tall are fields of class TPaIr, 
.a are ooject-refelei r.es. 

PRCa?IX.A:: TPaIr.Fme; 
EEGIN 

SELF .Ma1Free; 
SELF.taIlFrae; 
Sl.FERSB..F rme; 

ENJ; 

• ClCIleCllject 
creates a copy of the ObJect .x1 returns a hnle on tile new Objecl 
Tnls metnod Is alImst never CN8l'l'kJcJen. 
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• Clone 
creates a copy of the Object a'ld all Its flelds and returns a handle on the 
new Object. Simllar to CIcI'leQ)ject., t1It. CIme also creates copies of 
Objects referred to by flelds of the onginal Object. N, with FIae, you 
rrust re-~lement CIme In yrur UJclasses so that It cql1es 
field-referenced Objects; lQ)jact.CIone s~ly calls CknQ)ject. see the 
descrlpt10n of Free fOr more lnfonnaUon 

• DetJug 

Prints details mxM the Object, SlDl as Its class and tne contents of Its 
fieldS, on the altemate screen. It only exists In tile CIeDJgg1ng versloo of 
the TOOlKit. Tnls metrwld may be overr1daen, bUt It selaam needs to be. 

• FlelcJs 
Erunerates the contents of tile fields of tile Objects.. Tnls Is called by 
Deb.Ig. BecalISe TClJject has no fields, 1Q)jecU=1eIds dOes nothl~ Yru 
rrust 1"1l1ement FIelds If you dJ fields to a UJclass you create. The 
ToolKit lfY1)lements FIelds for all' ToolKIt classes.. Yru s~ly write a 
routine that calls SlFERSEL.F.FIeIds and then erunerates the informatioo 
for the fieldS you haVe added. Fields methods only exist In the debcagglng 
versloo of the ToolKll You stnald CCIT1l11e your U'lIts .C taJg Q(). If 
you ~t to put your debugglrg code In a separate SE9T*lt fran tne rest 
Of yrur prognm, you CCI'l use IS. see tte refereooe sneet fOr, TCl)ject In 
Part II of this menJ81 for 1ns~tlons for writing a FIeld metOOd. You 
stnald follow tnose Inst.rtctlons so that tne 11 tfOm mtlon 8JlP881"S In tile 
correct format. 
Here Is a rrodel for a Fields metOOd. 

PRCX:H1RE "I'M1C1ass.F~ Flek(raneAnrrYJe 
S25SJ; 
BEGIN (Tte flelds I11.ISt be ltsted In declared order, with I'D1e 
omitted ald rme COB1.} 
{call the ~lass's FIelds methXJ first (U'l ecessary If the 
~rclass Is 1Q)Jact» 
SlFERSEL.F .FIeIdItF .. 
1lle fOllowing type nEmeS are recotJ'ltzed by the parser. 

~t 
~1Cn"1m: ~IEC£R) 
F1fdrrw1dft LC»GNr) 

... _ .... _. • LPmnt.~ 
I:'t.ei ..... _ ... we • l.RImt1: 
Flak('sIze Pmnt) 
fIf*('ptr. ~ 
_Ralt~ 

_ S1'RN{100n: 
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2.3 C011ectIms 

~~ 
_Raal-'; 
If tile last field Is a Byte or 8 ~ EAN, fOrce padding to a word 
bCUldary by lnsertlrC 
FJeUn 
For safety, you CM·put tIlat In every FleJdI metnoc1. It can 
~ lWlywhere In tile listing. .~.'" 

Every Class rane Is recogl1Zec1 For exa '1P1e: 
FIelc('mIscCI)} T(l)ject'); 
F_1Pa81~ 

FIeU('mySeJ: -~ F_f1c: T~ftc) 
You may report more tIWl one field In 8 single call to ~ 
code space. 
F~ ~~~~~~~~~_~ 
ll'1)8Cked tnvarlS'lt RECCRls are I'8C(Q"llZec1 
FIek('Inftt RECtHl verslcn ~ size: PoInt ~ 
If tne record has varta'lts, use a CASE statement to cnoose 
between them. 
CASE SELF.vadalt a= 

fbMJr1: FIek('RECtHl venIon: INTEGER; size: Pmnt EN)'): 
fhNOr2: FIe1c(RECtHl vIewl.Pt: LPdnt EN1): 

ENl; 
If SELF.vadalt dOeS not exist cnoose one of tile varla'lt flelds. 
ll'1)8Cked PAAAYs wltn literal boLnls are reccg'llzed. 
F~ PAAAY [L99] (F RECtHl wnIort INTEGER; let 
PAAAY [1..2] C7 ~ EN1): . 
Other cons~ts CI'ld type names are I'«)T recogllZed; Sl&)Stltute 
one Of the aboVe fOrms. 
As a last resort, use PAAAY [L.SREa=(SELF.ftekNElneJ a= Byte. 
ENl; 

lXlb,lect lrT1l1ements theSe baSte orga'llzatlonal COll8ct1ms, all Of Whlcn are 
oojects, am deSCelGI,ts Of type TCoUectlcn 

• lists are ludexed Hsts of cmject-refereuces. 
• mays are one-dlmenslonal lists Of recordS. 

• stmgs are c:ne-dlmenslonal lists Of cnaracters. . 
• flies are one-cIlmenslonal Usts Of cnaracters stored In diSk lUes. 

~Uce that USts are macIe ~ Of object-refererO!S. The objeCts themselves, 
like all objects, are stored ~tely on tne neap. Stays ~ strings store 
their data wlthln themselves. 'rney themselves are objects stored on the heap,' 
OOW8Ver. flies store their data on diSk; the file Object Is used by your 
progran as CV'l InterfCD! to the diSk file. 
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Eacn Of tnese Class-types (except fOr tiles, as explatnea below) haS a set Of 
metnodS that allow you to 

• Add members to the COUectkn 
• Delete members frOm tile coIleCtkn 

• Allocate new space for tile COlJectkn 

• Remove tnJSed space allocated for the (dleCtkn 

In ~UCl'l, ecat 0DlleCtlm type has a correspaldlng class-type that det1nes a 
sea •• for that type Of COlJectkn A ..... Is crt ooject that Is used to 
move U1rOUf1l a CXJ1lectJcI\, acUng In sane way CIl each mel. tJer In tum. 
SCSI ners are used, for eXil'f1)le, to searcn fOr partiCUlar· conectlm rnetmers. 
You C8'l also use SC8I'lB1S to act2 rc delete collection meutJers, but those 
~raUons are t)1.llcally dale U1rOUf1l metnodS of the COllectloos. lte 
adVa'ltage Of us~ sea lees Is that your current posltlCll In the coDectJm Is 
malntalned for yclJ. 

files, Wlllke otter COllect1ons, cal -only. be accessed tI'lrW1l ft1e& .Iers. 
2.3.1 lUst 

lUst cJef1nes CJl cmjeCt tnat malntalns a nst Of ~Jects-references. 

A list Is slmllar to a Pascal HlAAY (L.IIze] a=ooject-referer.ces. Tne entire 
list Is stored as me variable-length, ccnU~ Object Of type lUst. Because 
1Jst elements are ODject-refeleta!S, elements Of different lists (or rrultlple 
elements of a single 1lst) CCJ'l refer to tile same Object. 

2.3.2 TArray 
AA array Is similar to a list., but Where a llstcontalns Object-refererK)8S, CI'\ 
amy contalns recordS. It Is similar to a Pascal HlAAY [LSI2E] a= CI1y type. 
While a'l Object cal haVe refererO!S to It in several Usts, ill Item C81 
normally be In only me array at a time. (ActuallY, you could put 
Object-referaa!S In a'l array, ns tnen the amy would be equivalent to a list. 
me lnterfCD! to lists Is des1~ fOr use with object-referelWJeS., ~r, 
WhIle the interface to ana1l Is not.) 

2.3.3 TStiIi ~ 
A ItI'IIY:Ils 8 one-dlmenslonal array Of CharaCters, slmllar to a Pascal HlAA Y 
(1 size] a: ~ ll1e CharaCter strlng Itself Is storecl In the ItI'IIY:I Object; 
.,y partiCUlar s~ of charaCters C8"l exist In CIlly one ItI'IIY:I Object. 

Ea1l .element of a sat.IbaJ OCQ.f)les one byte of merrY;lJY. . AA element of a"l 
amy OCQ.f)les at least two byteS of memory_ 

2.3.3 1FIle 
A tile Is stmllar to a string In the sense that It Is used to ncnfte a string Of 
charaCters. A fUe., towever, acts • ., Interface to a cIlSk file. When you 
create a tile Object, you specify ... OS patJ'rWne. The ToolKlt cheCks to see 
If a ftle with that rwne exists. If It Clles, the lengtn of the file In bytes Is 
p.rt. into ttte size field Of ttte ftle ~jec\, an:1 a call to ftle.Exlsts returns 
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TRlE TIle f1le Is rot opened" hOWeVer. If the flle dOeS not exlstv a 0 (zero) 
Is put Into the tl1e.stze fleld, and a call to fUe.Exlsts returns F PLSE. 

The disk ftle Is opeIed When you create a tllteSI .. for the tile Object. 
The metnod me.scar.e ~ the f1le for read a'lCJ wrlte access. To open tne 
file for more Umlted access, use ftle.Sca118lFnm. See the t:penItlng System 
Reference MlnISJ fOr I/1e LIsa for detalls on nle access opUons and error 
COdeS. 

2A scalers 
scamers are Objects used to sca11lsts, stIlrQs, mays, or flies crld operate on 
every merrtJer, searcn for sometnlng, or assist In locatlng tne correct point to 
Insert, replace, delete, cn:I so on. Tnts sectim discusses tow to use scalers 
to naUpulate your co11ectkl1S. 

All ... en are Insurces of deSCelOI'lts of T&al •. Every type of 
COU8Ctlon tlaS. a correspordng type of sca.m: you use an lnsta'lce of 
nlstScalS, TAnaySamer, TFuesca •• , or _ •. Each of the 
conectlon classes haS a sea 1m meum, WhiCh Is a f\roUon that returns a 
sca •• object of the correct type. SC81lB1S are used n:I tnen thrOWn fNaY; 
they generally are used to go once th~ a coDectlcn In fact, when -8 
scaneJ' res1leS the end of a CJOlIecU.(n the sea· ... artcmattcally freeS Itself. 

Every scaNr Object nas a position field. ..... .poaltlon Is the point In tne 
COllectIon presenUy OCQ.4)led by the as I er. The posIUm 1s the lrIEx I'U11Jer 
of tne last merrtJer of tne COIlecUm returned by the "I., l.I\less the 
scaler Is new. By defaaltv new scalers haVe a JDltlm of 0, WhiCh Is the 
posIUon before tI'le first rnentler. ...as can, In general, start In any 
position, hOWever. Reverse scalers begin wltll a JDltim ).1st past the em Of 
the COllection. ' 

When you create a sea I m, you C8'l specify Its sccrolrectkn A 
scaotrect.kJ'l Of sca8ad(wan1 meal ~ tJ'lat the scan. moves towards the 
beglmlrYJ of the co11ectlort a SCEdllrectlon Of sarFONanJ mealS tJlat tne 
sea. er moves towards the ervl Of the C01I8ctkn Every ume yru call the 
metI'UJ scanerJbl\ the JDltlm moves me rnentler in scarOlrectIm. 
fl1e9:a. as ca'l only. haVe a positive SC8OlIect.lort ftles can only be ~scar~ned~ 
toward the end. The default sca'OlIactkIl for all .... as Is positive. 
When a seall8ftS first created you cal specify the ln1t1al postkn You 00 
that by specifying tne Index I'UT1)er of the first memDer. to be retumea by tne 
..... When tne .. I. 1s c~ .... .posIUc:rlls tJ'lat indeX I'U11Jer 
plUS or mlrus one., asperdng on ICII1JII8otIon. 
Every time you call scalmJbl\ WhIm Is 8 ftrotlon, you get a fIX] E~ 
return value, n:I a return panmeter. llle return value Indicates Whether or 
not the SC8'l is finiShed. It Is f1nished When ..... .posItlon Is past the last 
rnentler of the COIl8ctkn If sea Olrectlm Is positive; or When sea ner.poslttm 
Is before the first rnentler of the colleCt.kI\ If SCEdllrectlon Is negative. 1he 
return panrneter Is the next memDer In th8 COlI8Ctlcn In sararectkn 
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Becalase sca.er.posltlm Is ~tecJ wnen scar,er.8arlls called, 
sea •• .posItim Indicates the Ird!x fUOOer of the returned matDer. The 
returned rnefT'tler Is referred to as the aJI7l!fJt mentJe& 

WIlen sea. m.8arl Is callao after tile last rnefT'tler was returned, the return 
value Is FPUE:, a1d the returned rna i oer parameter Is NI... or ~1Jl, 
depending on the type of the couecUcn When you are ClOne with a ""'1C8I~t _~ 
before the last rnefT'tler has been reached, call.~sca'leI.DJne. After that call, 
the next can to scat m.8arl returns FPUE:, but the returned rnefT'tler 
parameter Is left lIlChaIlQed. The sea. m then trees Itself. 

DurtrYJ a SO8'\, ObjeCts C8'l be Inserted befOre or after the current POSlt1~ CIlCJ 
the current rnefT'tler C3'l be deleted or replaced. 
You CCI'l haVe more tJ'a1 ale sca.er (J'l the sane coJJect.Ia1 at tile sane time, 
bUt If you dO, you ccnlOt insert or delete using these ...... 

All types Of scar.ers are used In the same way_ The general format Is: 
VPA. s: Taia. er; 

rnenD!r: TMerTblr; 
I: TCollectJal; 

-s :-LScar. m; 
WHILE s.scan(rnerrmr)DO 
BEGIN 
PXJe tere accessing rnerft)er) 
ENl; 

creating the sea. er with • :- LScar ... sets tile scan poslt1oo to a point ).1st 
before the first element In the Hst. If you Wf:Ilt to set al lnlta1 position 8'ld 
SCII1J1I8ctlcn use the metlWJd ~. at=nm to create the sca.... eactl 
execution Of the \rtt-LE loop 

• AdvanceS value of LscaI.4JOSlUm by 1. 

• sets menDtr to the next. merJt)er of tile co1Jectkn When the coUecUm Is 
a llst, IT'B11b8r Is al Object-reference. When the conecum Is a strIrld or 
a ftJe, met i lber Is a CharaCter. When the collectkrl Is ill may, men Iller Is 
8 pointer to a recont 

• RUlS the code In the \\MLE loop. 
WIlen the scan position reactes a point )at after the last element In tne list 

• s.scan returns FPLSE. 
• mJ Is set to ~ for Usts ,tn:S arrays, or ~ for stdr9 tn:S tiles. 

• The ... er trees Itself. 
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When tre JXJIPOSe of tne Itq) Is to searcn fOr a certain element, call s.Dnt 
When tne element being searched for Is fcx.n1 Tnen 

• The next s.Sca'l returns FALSE. 

• me object variable retains Its asSI{Jled value. 

• me sea •• frees Itself. 
The following excrT1lle Illustrates the use of 8~"llStSca'n!r to peel every ba'la'la 
In a tum Of t8lanas cnl reroove the rotten ones. If CIl tl'Grrtpe bancnlls 
eroot.rlteretL ro more DCnrlaS are peeled 

PROCE:l..RE 01eckBcnnIs (b.nn lUst ~ BilIJI$ 
VM s: TUstscaYm'; 

b: TBalIJ lit 
BEGIN 

s :- tud\.Scamer; peate a sea. er to SOCI'l tud\I 
WHl..E s.sca(b) 00 for ~ b in tum dO:) 
BEGIN 

. b.Peel; ~1l b to P8elltself.) 
If b.l.merrIpe It£N b If It is tl'Grrtpe} 

s.DoI'8 f so, force tne scan to terminate.) 
B..SE F b.mtten It£N ~ b If it is rotten.1 

ENJ; 
ENJ; 

2JLl FUe8CaI. ers 

s.Delete (1RLE); {If so, tell s to delete b from bl.nCh cnj 
free it.1 

flle oojects, lIlllke oUler collectbl objects, C8'l only be ~ UlfOUC1\ 
scalers. 
oroe the flle8CaIl m Is created, fUrther refereooes to the file Object ~t as If 
the contents of the fUe were a string stored CIl the heap. The CCIltents of the 
diSk file are rot moved to the neap, rowever (trey are paged UlfOUC1\ bUffers 
In the OS), so file qlerat1<JlS can take l~r than string operations. If ro disk 
file wltn the given rane exiSts, the file Is created When tne f1leScaner Is 
created, CI'ld the tile Object acts like a'l8l'f1)ty strq. ~ that the ToolKit 
does not explicitly tell yclJ Whether or rot the rue existed before you created 
the ft1eSaa I .,1. 

2-10 



LIsa ToolKIt RefeJa?ce MInJs/ 

Chapter 3 
lIlraw 

3.1 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 3--2 

3.2 

3.3 'TtE, l...D'W C~ ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 3--3 

3.3.1 T AJ-ea ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 3-3 
3.3.2 TP'CIICI •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 3-3 

3.4. -ne l...D'W Rc:JlIt.Ir1E!s ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 3--4 

3.5 ~ To l.Js:e UlEI Ro.ItIrBS •••••••••••••••••••••••••••••••••••••••••••••••••••••••• H. 

~ YaJ-la:)les. t::ls:lara::llrll...D'W •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 3--4. 

3.6.1 
3.6.2 
3.6.3 
3.6.4 
3.6.5 
3.6.6 

CClrlStcrlts ....................................................................................... ~4 
Qr'ttlc)gcJrlal CCJrlversiClt'lS •••••••• ~ •••••••• ~ •••••••••••••••••••••••••••• : ••••••••••••••••••• 3-4 .. 
Perl States for t-tl~l~tl~ •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 3-5 
Pat telflS, In 'Jig." COOrdlraates •••••••••••••.••••••••••••••••••••••••••••••••••••••• : ~ •••• 3-S 
G'rcIIltlt cs Areas, •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 3-5 
CCJrlversioo PClCJ (~ ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 3-5 

3.7 nE t..Draw lJtl1lty Ro.ItIr'es ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 3-5 

3.7.1 
3.7.2 

3.7.3 
3.7.4 

Arittr1'letic CI1CJ LJtlllty ClIJeratiCllS ••••••.••••••••••••••••••••••••••••••••••••••••••••• 3-6 
~ F~()I'lS. ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 3-7 
3.7.2.1 MU1TlE!tic (J"l Points ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 3-7 
3.7.2.2. Aritt1Tletlc 00 Recta'lgles •••••••••••••••••••••••••••••••••••••••••••••••••••• 3-9 
3.7.2.3 ClIJeratiCllS CJI'l Recta'lgles •••••••••••••••••••••••••••••••••••••••••••••••••• 3-10 
calculations with Recta'lgles a'ld Points - View COOrdinates ••••••••••••••• 3-11 
Draw1~ ClIJeratlO1S for 'Ilew CCJc)rtIlrlates •••••••••••••••••••••••••••••••••••••••• 3-12 
3.7.4..1 L1rle--Orawlrlg Rootlrles •••••••••••••••••••••••• : ••••••••••••••••••••••••.••• 3-12 
3.7.4.2 ~c ClIJeratlO1S CJrl Rec:ta'lgles •••••••••••••••••••••••••••••••••••••• 3-13 
3.7 .4..3 ~c ClIJeratlO1S 00 ovals •••••••••••••••••••••••••••••••••••••••••••••. 3-13 
3.7.4.4 GraJtllc OperatiCllS CJrl ROU"Oed-Comer Recta'lgles •••••••••••••• 3-14 
3.7 .4..5 ~c ClIJerations on Arcs a'ld wedges .............................. 3-15 

3-1 



Liss ToolKIt RefenJnce !4InIaJ 

3.1 Jnt.mcl£t.lm 
LDraw provideS ~CS routines for draw~ In ToolKit prognms. It I1IJSt 
be used wltn all ToolKlt appllcaUons. The fU1cUons l.Dr8W provideS 1nclll1e 
,most Of the flroUCIlS provided by QulCkOraW,~.except trial l.Dr8W uses 32-blt 
long integer (L~ coordinates instead of 16-blt Integer (INTEGER) 
ooordlnates. l.DraW also provideS a feW' extra ftmUms. 
USing long integer coordlnates provideS coordlnates that cal IlVlge from 
-2147483648 (-231) to 2147483647 (~1-1~ However, no single object cal 

haVe a size greater Ulan 215 In either dimenslcn 
Thls Chapter assunes that you are fam11iar with the QuiCkOraW 
doclmentatlm, WhIch Is contained In the Pascal marual. 

LDraw defines TAmIl, w.t ...a ~ 
TArea lrT1>lements methods for all parts of an ~UcaUm that draW til the 
screen, including bOrdered areas, sucn as windows aoo JBlBls. 
w.t wtllch Is a S\bClass of TArea, lrT1>lements methods that take InfOrmation 
arawn In al appllcatltll's view, alO alsplay It on tne screen. 

TBIaD\Area, WhICh Is also a SlbJlass of TArea, Is used Internally to maintain 
spl1ttaDle panels. Tnere Is a reference Sheet follBra1chAraa'1n Part II Of 
this mcn.aal. 'Because you dO not deal direcuy with tills class, It Is not 
discussed fUrther In tnls Chapter. 

3.2 The PUlposes or lDnIW 
LDraw exists, for two maln p.Irposes. Flnt, it d8f1nes the baSic grapI'llcal 
structures that ~ter1Ze ToolKtt ClAlllcatlms: ooraerea em \I'C)Oraerea 
screen areas. S8cot'l(t l.Dr8W t.ra1s1ates graphics from ToolKit fonnats to 
fOrms tnat ccrt De usea by QUlCkOraW. QUlCkOraW mas all on screen araw1rYJ 
on the Lisa. 

QuiCkDrS'fl al'N8YS draws In a grsfPort. A grafPOrt Is a SOftware-defined port 
that cornects ya.ar appllcatltll'S ~ raJtlnes to the screen. When'you 
WEWlt to draW, you fDcUs the grafPort on some part Of the screen. 
You rormally Ck) rot neea to worry abOUt fOCUS1rYJ In ToolKIt prograns. YW 
draW in ywr view, using tile view ooordinate ~ rout1nes lrT1>1emented in 
LDraw nJ aescrtDea In tnts cnapt.er. sane Of ywr- ~lIcat1on's meVDlS are 
callao wltn thegratPort alrealy focused CIld ready to draW in a pEn or m a 
page. Otter metl'02S are callea fOr a Wfl)le pEnl, n:J ITUSt call t.ne metnod 
~, 'Nhlctl fOcUses on each pEn in turn. 

You use the drawing routines cJeftned tn LDraw, rattler than the similar 
routines lnQulCkOraW, because the LDraw routines use lcng Integers, allowlrrJ 
specification of larger coordlnates tIWl QulckDraW C8'l hEnne. l.Dr8W 
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cooverts your Img Integer coordinates to Integer coordinates, scal1ng the 
coordinates -n2 ad)JsUng the grafPort so Ulat tile ~ appears correcUy. 
AlternatelY, a set of cooversl00 rout1nes Is provided so that yw C8'l cmvert 
long Integers to Integers yourself, WhICh In certain clrct.mstalces Is more 
efficient. LDraw t3l scale coordinates aJtornaUca11y to hcn:Jle pads wttn 
difference resolutions ·(prlmarlly used for lOW .., h1~ resolution printing) or 
for zoom fa)tors. 

You can call QutCkOraw routlnes directly, as~'~ as you ObServe the 
following restrictions: 

• Your appl1caUon's view dOes not prtnt or zoom. 
• me view fTl.ISt be small. enot.ql to use 16-blt Integer coordinates. 

If you weret, you oa'l use QutCkDraw d1recUy for ~ on the screen, Sld 
use LDraw When printing, bUt you w111 then need different code for each 
operation. 

3.3 ll1e lDraW Classes 
LOraw provides the classes T Ama and lPad. TAma cJeftnes a screen area 
with a border. '1"P..s provides ~ and coovers1on rootlnes used to display 
part of a view al the screen. Referer aJ Sheets for tnese classes are 
provided In Chapter 7. 

33.1 TArea 
You generally dO not use TArea or its mettOOs dlrecuy. InStead, you use 
TWIrDJw or lPa'leL wntch are Slt)Classes Of lAraa. TBInL a class that Is 
rarely used In applications, Is also 8 amclass Of TAraa. These classes are 
defined In UPaC and are described In Chapter 4-

TAma defines a'l area on the screen with a border. Thls area Is def1ned by 
two recta'lgles: cMeiRl£1., WhIm desCribes tile WIllie area lrolldng tile 
bOrder, and 1IrmRect., ~cn exclooes the bOrder. You CEIl lOOk at these 
variables to f1rO the size of an __ bUt 00 not chalQa the1r values. To 
chaI '98 the size of an __ use the mettOOs S8toutarRect. and ~ 

MettOOs of lAma take care of f\rotlons su:tl as setUng the size of .. __ 
drawing the frame, eras~ the contents Of the __ cnl fOcus~ 

3.A.2 '1"P..s 
1l&J Is a amlass of lAlea. It provides metIllds to cmvert between view 
coordinates and GrafPort coordlnates. These mettOOs are called by tne utllity 
rout1nes tIlatCll ~ In view coordinates (see sectlon 3.S LOraw 
Rout1nes~ You CEn use tIles8 mettOOs dlrecuy to mrease effIclency by 
avol~ caM!rsiCll ~ratlons for every routine called. 

'The grafPort Is always fOcUsed on sane Instance Of a cJescetOl.t Of TPaL 
WhOse hcn:Jle Is storec:J In the g1~ variable thBPad. In asset ~, a .., Is the 
place Where draWIng t£tually oca.as. Drawlng Is mly done 00 a single .., at 
a time. Which pad It Is, hoWeVer, Is taken care of by the ToolKlt. Instalces 
of TPale, a stbClass Of TPaL are usually used as thePaI1 
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3.4 1he l.IlIai RooUnes 
The l.Jdl1N routines provide ft.mUons slmllar to QulCkOraw~ us~ l~ integer 
view coordinates In place of QulCkOraw's tnteger grafPOrt coordlnates- U2rcN 
also ems some other ftn)Uons for bOth grafPort am view cooIdlnates. 

Tnese IllJt.Ines ca1 be called· to perform draWlt'Y:J ~ratlons In the view. All 
necessary conversions between view and grafPOrt coordinates are ucne by the 
view coordlnate ~ routines. You CCI'l tm cawerslons yourself to avoid 
t.meceSSary calculatlcns~ 8'-.2 then use the grafPOrt coordinate draWIng 
IllJt.Ines In QUlCkOraw. 

35 When To Use the CUMuslCll RCIJUnes 
Tne conversion rout1nes cal be used When ytd' application uses grafPOrt 
coordInates fOr a serles Of ~rat1ons. Since all oo-screen draWIng occurs 
in grafPort coorcJlnates~ every view coon:Jlnate LDraw rouUne first 
converts frCm view to grafPOrt coordlnates, a'l1 then calls a grafPOrt 
coordinate routine in QJickDr8W. YOU tal, If you wish, call the 
converslm routines yourself, a'l1 then use tne converted values In C8ll~ 
grafPOrt coordinate routines dlrecUy. 

3.6 Yaria)les cec1aIad In l.IlIai 
A I"UTlber of variables are declared in the t.nlt l..DnN. Thls section describes 
the most useful of them. 

3..6.1 CUlst.ants 
me fOllO'Wlng vartables are used as coostants in LDraw, a'la are snown 
here for ywr use. 

Z8IOPt: PoInt 
Z8ItAect: Ract; 

3.6.2 oruOPBl QrMnIms 

point with grafPort coordlnates of (0))) 
grafPort coordlnates for a rec~e with 
topLeft 8'-.2 bOtRI~t bOth (OJ) 
IeCtarrJle with tqLeft (0.,0) £RI bOtRi~t 
(MAXINT r2JY1AXJNT IZ) . 
point with view coordlnates of (0.,0) 
view coordinates for a rectarrJle with .eft 
ana bOtR1~t bOtn (0.,0) 
I8CtarrJle with topLeft (0.,[1) end bOtRl~t 
t1AXL1NT IZ)-1AXLINT Il) 

l1le following array Is for perfonnlng ortrwlg(l81 cooverslons by mapp~ v to 
h 8Rl vice versa. 

~al: ~y [V..hJ tF \tB8Iect 

The· value of OI1hJgmal Is ., erunerat.ed tYJ* either v or n. or1tDpla{v] 
has a value of 1\ nl ontDpl8(h] haS a val .. of v. 
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3.6.3 Pen States for ~ . 
me fOllowing array Is used to set tile QulCkOraw pen state for hl~l~tlng. 

higlP&l:- PRRAY ~Tnndt] a= PenState; 

Tne value Of ~Tnndt] Is a pen state. tjflTnndt nas a value that 
cJepef os on tile state of nI~~~ at that Ume, Sld on What nl~l~~ Is 
desired, film tne set (tfG1e, rarrcon, tOffToQ1, tOImToQ1, tOImTOOtf, 
rnlToort, rnlT«JIm). ~Tnnslt] haS as Its valUe the correct pen 
state settIng to pJ'OCla the ~ nl~~tlng. 

3.6A PaU.emI In VIew ODell ates 
Pen patterns are central to ~ crt tile Usa display. QulckDraw defines a 
ruTtler of standard patterns. 1lle fOllowing provlde tne same patterns In view 
COOrdinates. 

JPatWjt8: LPattem 
JPat8UD<: L.Pattem; 
PatGray: LPattarn 
JPatLtGray: L.Pattem; 
JPat[J(Gray: L.Pattem; 

3.6.5 ~ Ar8aS . 

t-1aps to QulCkOraw pattern WhIte. 
Maps to QulCkOraw pattern black. 
Maps to Q.dCkOraw pattern gray. 
Maps to QulCkOraw pattern ltGray. 
Maps to QJlCkOraw pattern CI<Gray. 

A regioo In QutckDraw is CIl part or Qr04) Of parts Of a graphical ooject. A 
region dOes not haVe to be cootl~, alttoq\ In the ToolKlt all of a single 
regioo rrust be in a slrge view. 

foaJsRtJt F911B1 de TIle part Of the pad that needs to be __ ted. 
thePfIt 1'PIIt The pad currenUy fOcUsed on.. 

3.6.6 COrwersIm Pm ~ 
The conversion rat Is provided so that you can call cetaln metrms Of TPad 
When you need to, wltrout neecJlng to create a new rat Object, cnJ wltrout 
eta glng ~y values In thBPa1 . 

nAtd: 1'PIIt DlITmy pad that can be used to convert 
between ShOrt cnJ larJ Integer. coordlnates 
withlUt arltrmetic on Ule coordlnates. For 
eXS'f1)le: 

3.7 Tne lJlraw UtI11ty RoutInes 

nftd.RectTcLREct(reotL 1Rect~ 
sets 1RECtL1q) to 18Ct1.tq). It perfOrms 
slmUar operations on the other three 
coordinates. 

Thls secUoo describes the utWty proceOJres Sld f\rlcUCI'lS 1n1l1ementecJ In 
lDraw. These rouunes are not metrms; metrms Of tne classes def1ned In 
LDiaw are deScrlbed In the reference sneets fOr tile Classes: TAIaL 
~cn2TPa1 

SInce these are glOO81 pl'OC8OJres ald f\.r1ct1(J'lS, you CCIl use them at a'ly 
Ume, film CIlY part of your ProgJallL 
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3.7.1 ArltrmeUc ali UtlDly qmatIms 
LOraw defines a fU1't)er of8l1ttmetic Ired utlllty procecilreS Em flI'lctions 
that may DEt usefUl In your progrClI L tw10st Of these correspor Id to stBldart1 
Pascal laf'9J8Q8 ftmtions. lDraw relf11)lements ttue to use long Integers. 
A few others· are dlUons yoo may find usefUl. 

PRC>C:H1RE BoolTostr (boot BCXJ EAN; str. ~ 

BooITOStr returns a st.rIrY:I (str).contalnlng 1RlE If bOOlls true, FPUE If It Is 
false. 
fl.I\C~ IssmatIPt (utA: LPmnt) BCXJ tfPN:' 
IssmauPt returns 1RlE If both coonSlnates Of tile point can be e>Cpressed in 
grafPort (INTEGER) coorotnates. 
fl.I\CTI~ ISSmaURect (sroRect: LRact) BCXJ E~ 

~ returns 1RlE If the coordinates of the recUl'lgle C8"I be 
expressed in grafPort (INTEGER) coordlnates. 
fl.I\C~ UntDlvJnt (l: L~; ) NTEtER) L~; 

fl.I\Cn~ LhDI~ (l, ) LOGHT) La-GNr; 

These ftl1CUons return the result of a Im:J Integer, l, divided by ~ Lr1tDlvl1t 
takes an·lnteger as a divisor; l.hDl\II...b takes a long Integer as a divisor. 
Thls acts 111<8 the Pascal DIY operator. Lr1tDlmt(lJ) Is identical to I DIY J In 
results ens slmllar In perfOrmal O!. However, JnltDNLb(lJ Is mJCh faster 
than I DIY J (when I tn:S J are LCN3IN1), bUt It may rot protLce the correct 
result In all cases. 
fl.I\Cn~ LIntHOlt (l: LC»GNT;) I'-IIEtER) LC»GNT; 

LJntI'-UInt returns the result of I m.Iltlplled by J. It is faSter trall*J When 1 
or J Is a LC»GNT. 

fl.I\C~ LIntDVrInt (I: LCNiINT; ) INIEtER) LC»GNT; 

uses the fonrula (I+Yl)(J to I'Ol.n2 VJ to tile nearest LCI'GINT. 

~~ t-1Ix (L } LOGHT) LC»GNT; 

,.. returns the larger Of two rumen. 
fl.I\C~ f4n ~ ) LOGHT) LC»GNT; 

Hn returns tile smaller of two rultJerS. 

PR.ClCHll.R PqFoaa; 

PqFoaa restores tile last focus pushed CIlto the focus stack wtVl PUltFOCl& 
1lle current focus Is lost. 
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PROCHl.RE PusrFows; 
PusrFocus stores the oorrent grafPort fOcUs 00 tile fOcUs stD.. use 
PqFexus to restore It. 

PRC:XEl.-RE Reda ~AA runeratorl deI'II'dnator. NI'E~ 

Rab:e r80JCeS tile ~tlon runerator/deromlnator to Its lowest wtole 
f'UTt)er terms. ~te that tile vall.eS of runerator ~ dErD1*-tor may 
cta~ 

PROCH). RE ReslzeFeEdB:* (noJsePt: ~ "*A.. nacPt: ~ ooterRect: 
Rect; ~ sb~ ~ NI'E~ YM newPt: ~ 

ThIs proceo ae Is used to draW tne terT1lOrary lines displayed When the user Is 
res1zi~ a pa1el, pa1e,. or wtrmw. It Is called artanatlcally In trose cases 
but you can call it yrurself to lnlliement similar feer:IaX. 

3.72. Grep\ Fl.Rltlms 
t'-1ost flroUons a'ld pl'OCe(UJ'eS defined In thls secUon haVe two verslms: me 
for grafPort coon:J1nates 8'ld one for· view coon:J1nates. Each version operates 
ldenUCally, except tIlat opelCl"lds and results In the vlew coordinate root1nes 
are LCl'GlNTs, SlQ opeRlldS ald· results for tne grafPort coon:J1nate routines 
are INTs. In every case, tile flrst routine given Is the grafPort coordinate 
routine. You can ten tile root1nes apart by their names. the· names for 
gratPort coorcJ1nate root1nes usually contain Pt (for point) or Reet (for 
rectslgle)., wnlle the names for view coordinate routines usually contain LPt 
(for long point) or LRect (for long rectslgle). 

3.7.2.1 Adttmetlc ell PoInts 
~ PtPlUsPt. (~l"tftDiI"!:IB""dlrt1~ opeaBd2: PIdnt; VM 18SUlt: ~ 

~ LPtPJusLPt (qmal'lL qmad2: LPIdnt; YM result: ~ 

~ FPtPJusPt (~qmad2: ~ LCNiINT; 

TIle two proceclJreS add the coordinates of qaandl to the coordinates of 
qaald2., and return tile result In raul The f\rlcUoo d1s tile two points, 
8'ld gives the result as tile return value. 

Because fU'lcUms CCIlllt return a ~ the result Is returned as a L~, 
WhICh can be coercecJ Into a Paklt. For eXC'lY1)1e, Where pt,ls of type POJNT, 
you cal use pt:-~_ pt2J: to CCIlV8rt the result to a POI"rr. 

In an cases, qJeladl 8"ld qaald2 are tI1ChaIQad. 
PROCEJ RE PtMIruPt..(qma~ opaIald2: PIdnt; YM raut: ~ 

PRQCE:lS£ ~ .. ~ qaad2: ~ YAA. resu1t: LPok1tt 
~ FPtMIrusPt .BIIl., qaBII2! ~ LCNiINT; 

me two pl'OCe(UJ'eS utract the ooon:J1nates of C4&a.rz fnm tile coonftnates 
Of .-a d.L and return tile result In I8SUIt. The fU1Ctloo performs tile sane 
~t1on, tlJt. gives the result as the return value. 
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Beca.ase f\IlcUms ccrnot return a PoInt., the result Is returned as a LCNDa, . 
wnlcn .can tie coerced Into 8 Pmnt. see FPtPlusPt for ~ eX8J1)le of 
ooerclcn 
In all cases, ~.n. CI'ld opera.rz are t.IlCharlg8C1 

PROCH1R:: Pt;M.tUnt (~dl: PoInt.: qaald2: 1NTEfER; YM Iesult: 
~ 
PROCH1.RE.l..PM.IlInt (qJ8IWd.: LPoInt; .. d2: 1NTEfER; VM 18SUlt: 
I..PoIntt 
FlJ'CT1Cl'J fPtIvlIlJnt (~ard.: PoInt.; qJeIaldl: INTE~ LCN3INT; 

The tWo procecilres rrultlply both coortJlnates Of ~ld1 by opern12 CI'ld 
return the result in 18SUIt. The ftmtiO'lITUlt1pltes the two ~nn:Js, cnJ 
gives Ul8 I'8SUlt as the return value. 

Beca.ase fU'lCtions ccrnot return 8 PoInt., the result Is returned as 8 LCNDa, 
Whlctl cal be coerced Into a P*It. see FPtPlLISPt. fOr al e~le of 
coercion. 
In all cases, qaa m. em qJela d2 are t.IlChar 198C1 
PROCE1RE PtDlVlnt (~al11: PoInt: qrmn2 INTEGER; VM realt: 
~ 
PROCH1.RE LPtDlvlnt (qe&ld1: LPoInt; qawdZ: 1NTEfER; YM 18SUIt: 
~ 
FlN'~ FPtDlvlnt (~ • .n: PoInt.: ~ld2: INTE~ L~; 
The two· p1'OOEO.lres divide both coordinates of t4J8i& Itt by qJer8I d2 cnj 
return the dlvidero In realt. ne ftroUon divideS· the two ~nn:Js, CI'ld 
gives tile dividend as the return valt.e. 

BecaISe ftroUms ccrnot return a PoInt., the result Is returned as a LCNDa, 
Whlcn can be coercecJ Into 8 Poh. see FPtPIUSPt for ~ eX8fT1)le of 
coerclcn 
In all cases, ~m. ald ~d2 are U'tta'lged. 

~ ~ (qJ8I8ld1, ... .rz: PoW) BOCI ENt 

FlN'~ Elf" pt (C4M&idL .,.adZ: L.PoInt) BOCI FNt 
Ttese pfOC8l1lreS con~ the two points tnS return 1Rl.E If they are ~ 
orF"-SE If not . . 
R.tC1'IQtf FPU"1lDPt (,,*81L. ,,812 PoW) LCNlI'«; 

ThIs ftmttm returns a point WIth coordinates 8CJ8l to the largest of the two 
conespondlng coordlnates In the ql8nn:Js. Tne maxlnun of eEOl coordlnate 
Is taken separately; therefore the retum valUe may not be either of the two 
points glven as openms. It may be 8 ~lnaUon of the two. 
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~ ~ (qeadl, qmald2: ~ L~; 
ThIs ftmtJon returns a point wltn coordinates 8CJ8l to the smallest of tne 
two oorrespa dng coordinates In the operandS. lne mInlnun of ea:tl 
coordinate Is taken separately; tnerefore the return value may not be eiUler 
Of tile two points given as qlerandS. It may be a corOlnaUm of the two. 
Fl.i'C1D4 ~ (ractalgIIt Reel) L~; 

This AnctJon returns a point desl\J'l8Ung tne~l0W8r rl~t comer of ~ 
as if the '4JPer rl~t comer Is at (OJ)), 

BecaISe f\rlcUcns camt return 8 Poh., the result Is I8turned as a L~, 
WhiCh CSl· be coerced into 8 Pok1t. see FPtPIUIPt fOr 8I'l eXEf'f1l1e Of 
coercl00. 

PRca.I1R PmntTOStr 0Jt PGnt; str. ~ 

PROCH1..RE LPmntTostr 0Jt: LPmnt; str. TPstf" 
These proceclJreS coovert pt. to Ule ~ m. 

3.72.2 Adtrmet1c 00. RecttnIBS . . 
t=l.tCTD4 EfY1)tyRect (r: Reel) BOa EMf; 

~ Ef11JtyL.Rect (r. L.Rect) BOa ~ 

These proceclJreS return TRlE If the given rectangle Is crt erT1lty rectangle or 
F,euE If rot. A recta'lgle Is considered erJ1)ty If tne bottom coordinate Is 
8CJ8l to or less than tJle top or the rt~t coordinate Is ~ to or less thcrl 
the left. 

Fl.i'C1D4 BpIIRect (rectA, ractB: Reel) BOa. EAN; 

Fl.i'C1D4 BpII..Rect (IactA, ractB: ~ BOa ~ 

These procea.ns ~ the two rectangles em return TRlE If Uley are 
~ or F,euE If flJt. The two rectangles rrust haVe Identical tJo.nBry 
coordinates to be conslderacJ 8(JJ8L 

~ ~ (qaa.n., ... 12 Rae\; VPR 18SUlt: ~ 

~ l..R8ctHrusl..R (qaaid1, qJ&Iadl! LRsct; VPA JesuIt: 
~ 
lhese procec:u-es SLCltract tne ~ • .rz rectangle from the qaadl 
rectangle, . returning· the result In I8SUll 

~ R8ctP1I1IR8ct (aparadl, op8Iald2: ~ VM I8SUlt: ~ 

~ I...R8ctPUl..R8 (opeaad1., CJIB1IId2: LRsct; VPA. I8SUlt: ~ 

1llese procabeS cD2 two rectangles n2 return tile am In 18SUlt. 
Rectangles are died by 8ldng thelr correspoI ~ top left .., bottcm rt~t 
coonlnates.. 
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3.723 ~ m RectafgeS 
PRCXELRE A1l4JAeCt ~M. dstRect: Rect.; srcRect: Reel.; \N: ~ 

PRCXE:l-RE A1Ig't.Rect .t/M deStLReCt: L.Rect; sn1..Rect: L.Rect; WIt 
\+tS8Iect); 

These procec1lres eta 98 dStRect to mat.ctl ~t In the VhS direction. 
~TJ(J\j L.aQUAeCt (r. Rect.; vhs: ~ INTEGER; 

.~ .. . 
~TJ(J\j Lel'QULReCt (c L.Rect; Vhs: ~ La-GINT; 

These proceQJres return Ule 1~ of the' 18Ctalgl8 sldeln Ule \IhI direction. 
~TJ(J\j RectlIasPt (deStRect: Rect.; pC: PoInt) BOCI EN-t 

~n~ L.RectHasLPt (deStLRect: L.Rect; pt: L.PoInt.) BOCI EAN: 
These proadJreS determlne If the point Is InSide the rectalgle cn:J return 
1RlE If so or FALSE If rot. These procec1o'eS cneck If pt Is greater tim or 
ecJJ81 to the top left point and less UWl or ecpd to tne bOttom rl~t point, of 
the deStination rectalgle. (OJ1CkDf8W's PUrAect procedlre returns FALSE If 
the topleft POint Is ecpd to' the bOWIn rl~t point.) 
PROCED..RE RscU IaUePt. (dStRect: Rect.; YM pt: ~ 

PROCED..RE LRectJ IEWel.Pt (destLR8ct: LRect; YM pt: ~ 

These procedlres force tile point to be inside the rectalgle If It Is rot, by 
cta'lgl~ tile point so tnat pt Is greater tim or ecpd to the ~ left 
coordinate of the rectalgle, CJ'lj less tI'&l or ecpd to the bOttc:m rl~t 
coordinate. (toJUft (- pt (-~ . 

FlNm~ RectsNest (outer, mer. ~ BOCI EAN; 

~TJ(J\j LRectsNest (ClIter, mer. ~ BOCI EAN; 

These Procec1o'eS determlne If the trra recta'lQle Is Inside (or toDleS) the 
outer rectalgle S"ld return 1RlE if so, FALSE If rot. 
PRCXHl..RE Rectlf)Rect (VIR .. tRact: ~ 

PROCa:l.RE Rectlf)4..Rect riM destLR8ct: ~ 
These procecln'es e)dB.ge QA)OS~ coonlnates of a recWlgle tntll tile ~ 
left coolUlnate Is less U&l or ecpd to U1e bOtton rl",t coonlnate. 
~~ RectJsVlslble (IactI'AJrt: ~ BOCI FAN; 

~ l.R8CtIsVlsIbIe (sn1..Rect: ~ BOCI EPN; 

These pJ'OCe(1IreS return 1RlE If the rec~le Intersects the current. ~te 
region. The grafPOrt rrust be fOCIlSed (J't the vIeW ccrttatnlng the rectalgle. 
You CEIl call LR8ctIsVlslble to test Whether 8 part of your Cb:Unent taPres 
~ You ca'l .speed ~ your ~l1catlon by rot draWIng parts that caTOt 
be seen by the user. 
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PROCHJSE RsctTOStr (c Rect; stc 1'PstI1rQl: 

~ L.RectTOStr (c L.Rect.: str. TPst(", 
These procea.aes convert the recta"lgle r to the string str. 

3.7.3 catwlatkIls with ~ au PoInts - VIew QD'dIrates 
~ setLPt r.JPR dBsu:>t: L.PoInt.; 1tsH, ItsY: LCtGJN'1l; 

SBU..Pt 8Ss1~ two L~ coon:Jlnates to.~ ~able Of type LPoInt. 
PRCXHLRE seu...Rect t-/M. dStR8ct: LRect.; ItsLeft., ItsTqJ, I~ 
ItsBottan: LCtGJN'1l; 
setl.ReCt asslglS the four botrOary coordlnates to the recta"lgle dstRect llle 
result 1s a recta'VJle with coordinates OtsLeftJtsTopJ~tsBottan). 
This proceQJre is Sl4)plled as a utility to help )OJ snorten ywr progrcrn text. 
If you walt a roore readable text at the ~.se of l~ )OJ (3l assl~ 
LCN3INTs (or Lpoklts) directly Into the l8Cta"lgle's fields.. 1here Is m 
slg11ftCCllt COde size or executlm speed aMrlt.age to either meum. 
PROCS::l..R .0ffset1..Rect. t-/M dStRect: L.Rect.: ell- dV: L~ 

0ffset1..Rect rroves the l8Cta"lgleby adding ell to each hOrlza'ltal coordlnate 
cnl dV to each vertical coordlnate. If ell em cw- are positive, the roovement 
is to the rtC1lt Sld oown; if either is negative, the oorrespordng roovement Is 
In the ~lte dlrecUm TIle rec~le retains Its shape em size; It Is 
moved on the coordlnate plCl"le. ThIs dOeS not affect the screen U'lless you 
~Uy call a rout1ne to draW the recta"lgle. . 

PRCXHLRE JnsetLRect ~M. dstRect: LRect.;eIl-dV:'L~ 

JnsetLRect. shrtnks or tWpaI m the l8Cta"lgl8. The left am rt~t sideS are 
moved In by the CITDJ'lt specified by cit the ~ em bottan are moved 
t.owara the center by the CITDJ'lt specified by GI. If ell or cat Is negatlve, tne 
8A'lloprtate palr of sideS Is moved ootwanlll'lStea2 of Inward. 1lle effect is 
to alter the size by 2t'CI\ hOrlza'ltally am 2-GI vertically, wltra the recta"lgl8 
~ centered in the sane pliO! m the coorulnat.e plane. 
If tile resulUng wldtn or hel~t becomes less trill 1, tile recta"lgle 1s set to 
tne efI1)ty recta"lgle (O~JJA. 

~ SBcU..Rect (sacRaAA, acA:ict8: LRect.; VItA dstRaCt: L.Rect) 
BOa EAN; 

sectl..RIct calculates the recta"lgle that Is the lntersectlm Of the two lflM. 
recta'lgIes, and returns 1RLE If they trmed tntersect or FPUE if they ~ 
rot Recta"lgles Ulat ~. at a line or a point are rot coosldered 
Intersec~ beCalSe their tntersectlcn I8CtIqle (really, In this case, CIl 
lntersectlm line or point) mel rot ~lose f!IlY bits m the bitmap. 
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If the recta'lgles <D. not Intersect the destination rec~le Is set to (DJJJ1))). 
sectRect WOrks oonecUy even If ooe of the source recta'lgles Is also the 
deSUnaUcn 

PROCaJ RE lHa't..Rect (atRectA, SltAK:t8: LRect.: VM. dstRect: LRectl; 

U1Iort..Rect calculates tJle smallest recta'lgle that encloses bOth lt1M 
rec~les.. It works correctly even If cne Of the source rectangles Is also 
the destination. 
Fl.tC~ L.Pt.H..Rect 0Jt: LPoInt; r. LRect) BOa ~ 

PtIrt..Rect determines ·Whetner the pixel below tIld to the rI~t of the given 
coorct1nate point Is enclosed In tile speclfled reota'lgle, and returns 1RLE If 
so or FPL.SE If ool 

3.7 A DI'aWl"=J ~ fOr VIew COOrdInates 
me fOllow1~ routIres are slmllar to QulCkDraw callS, bUt use long Integers 
(view coordinates) so tnat tney can perfOrm graphics In the view. see the 
Lisa Pascal ~ 00 QuiCkDraw for the conespa dng rouUnes for . 
grafPort coonllnates.1n general, tne grafPort routines are ldenUcal to tnese,· 
except that tile routine name does oot haVe tile L that lndlcates these are for 
long Integers. 
You rrust focus the gratPort on yo,rc view befOre call~ tnese rMines. 

3.7A.1 ~ RoJtJnes 
PROCE1RE MNeTd... ttl. v: L~ 
MNeTm.. moves the pen to location (tuI) In view coordlnates. ~ ~ Is 
performed. 

PRO(E1RE ~ (eI\. eN: LaGNT); 

~ rroves the pen a dlstfme of CI'I oorlzontally nJ * vertically trom Its 
current location; It calls MNeTt:l..(h+ctUt..w), Where (tuI) Is the current 
location In view coordinates. 1lle positive directions are to the rlg'lt En2c 
doWn. No ~ Is perfOrmed. 

PROCaJ·p£ UnaTm.. ~ v: ~ 
UneTd... draWS a line trom the current pen location to the location speclfled 
(In view coordlnates) by h ;n1 v. The new pen locatloo Is (tuI) after the ltne 
Is draWn. 

PROCEX..RE LIneL (eI\. dV: L~ 

LIneL dI1r.'s 8 line to the locat1on that Is 8 dlstfme Of CIl nortzmtally rid dV 
vertically trom the current pen locaUm; It cans UneT~~ Where 
(tuI) Is tne current locaUoo. The poslUve dlrecUOOs are to tne rl~t ald 
doWn. The pen locaUon beComes tne coordlnates of the En1 of the Une after 
tne llne Is draWn. 
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3.7.4.2 Qi4IlIC qeatlms m ~ 
~ FnmeLRect (r: ~ 

FnmeLRect draWS 8'l ouU1ne ).1st inside tile specified recta'lgle, using the 
current views pen pattem, mode, and size. 1he ouU1ne Is as wide as the pen 
w1dUl crld as tall as tile pen hel~t. It Is draWn with tne the current pen 
pattern (&:rAIt1 axxlrtJlng to tne pattern tnrlSfer mode (p MJde~ Tne pen 
lOcation Is not eta _ by this proceclJre. 
~ PatnU..Rect (r. ~ 
PatnU..Rect paints tne specified recta'lgle with tne current pen pattern and 
mode. The rectangle 00 the bitmap Is fllled wltn the pPat, CDX)~ to the 
pattern tra ~er mode specified by II MJde. The pen location Is not ctwlged 
by this proceclJre. 
~ EIaseLRect (r. ~ 
EraseLRect paints the specified rectangle '4Ilth the current GrafPort'$ back­
gJ'OlRJ pattern twat (In patCq)y mode~ ne GrafPort's p-Pat. en:! pMlde" 
are Ig1Ored; the pen lOcation Is not ~cta~ " 
PRCXEX.RE IrM1LRect (r. ~ 
IrM1LRect Inverts the pixels erolosed by the specified rec~le: f!NeTy White 
pixel becomes black am every black pixel becomes White. The GlafPort's 
pPat, II MJde, ens R*Pat are all Ig"med; the pen locaUoo Is rot ~ 
PRCX:EI1RE Fl1LRect (r. LRect: IPat: LPat~ 
Fl1I..Rect fills the specified rectangle with the given pattern (In patCq)y 
mode~ 1he GrafPort's ~ pMJde, em twat are all l~red; the pen 
location is rot Char ~ 

3.7.A3 Gi8Jldc qeatIons .... 0V8ls 
PRCXHlLRE FraneLOV8l (r. ~ 

FraneLovat· draWs al ouU1ne ).1St lnslde the oval that flts inside tile specified 
rec~le.. 1te outline Is as wide as the pen width am as tall as the pen 
hel~ It Is draWn with the prPa\, accordlng to the pattern tJar.sfer mode 
specified by pMJde. The pen location Is rot cra9ld by thls procedJre. 
PROCE11.RE Pak1tL.0V8l (r. ~ 
Pak1tL.0V8l paints 8'l oval )at Inslete the speclfled l8Cta'lgl8. The OWl Is 
flllad with tile pen pattern pPat, acco~ to the pattern tra.fer mode 
specified by PI MJde. The pan location Is rot cta'9d by this procedJre. 
PROCE:UI: EraseLOV8l (r. ~ 

EmseLovat paints CI'l oval ).1st inside tile specified rect.arge with the current 
backg1"om pattern twat (In patCcJpy mode~ The pen pattern JI'Pat CIld the 
pattern tnnsfer mode prMJde are t(JOl'ed; tile pen locattcn Is not chal9'C1 
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PRCXE:l.RE 1rMtL0V8l (r: ~ 

1rMtL0000lnverts the pixelS enclosed by til oval ).1st inside the specified 
rec~le: every White pixel beca'nes black em fNery black plxel beca'nes 
wnite. . The p-Pat., PI ~, ~ tWal are all 19'1Ored; Ul8 pen location Is rot 
challge(1 

PRCX::HU£ FULOV8l (r. L.Rect; IPat: LPat~ 

FllLOIal fllls til oval just inside the specintd DCWge with the given 
pattern (In patCq)y roode~ 1he GIafPOrt's p-Pat., PlfitJde, CI1d bkPat are all 
Ig'lOred; the pen locatioo Is rot char 9M1 

3.7AA GI"'c Operatlons .01 RolnB1-COmer RectfnIeS 
PRCJC:t7I1RE FnmeLRRect (r. L.Rect; CMIl~ ~ NIE~ 

FnmeLRRect draWS til OUUlne ),1st inside the speclfled ro.niBd-comer 
rec~le, us~ the current pen pattern, roode, an:J size. OV8lWldth ani 
ovaIHBl~ specify the dicrneters Of curvature for the comers. 1lle outline Is 
as wide as Ule pen width cn:J as tall as the pen hel~l The pen .locatlm Is 
rot ~ by this pl'OC8Cl.lr8. 

PRCX::HU£ PaInU...RRect (r. LRect.: CMIl~ ~ NIE~ 
PaIntLRRect paints the specified rou Ided-OOrner recta"lgle with tne current 
GIafPOrt's pen pattern em rmde. OV8lWldUl cn:J ovaIlEJIg't specify the 
diameters of curvature for the comers. The ro.nted-comer recWge CI'l the 
bitmap Is fllled with the prPat, acco~ to the pattern tnnsfer roode 
specified by pMldB. The pen locaUmls rot chal9'd by this proceclAre. 
PRCXE1RE EmseLRRect (r. L.Rect; CMlWldUl. CMIII ~ NIE~ 
ErasaLRRsct paints the specified ro.niBd-comer recta1gle· with tne current 
GlafPort's baCkgr0.n2 pattern bkPat (In ~ roode~ OV8IWldth em 
~ speclfy the diameters Of curvature for the comers. Tne GIafPOrt's 
pf>at crld JI fitJde are I~red; Ule pen locaUm Is rot challge(1 

PRCX::HU£ hIrtLRRect (r: LRect.: CMIl~ oval ~ NIE~ 

hIrtLRRect Inverts the pixelS arolosed by the speclfled reJU'Gd-comer 
recW9e: every white plxel beca'nes bleD cnt every bla:;k plxel beca'nes 
'Nhite. OV8lWldth am oval __ specify the diameters of curvature for the 
comers. The p-Pat., PI fitJde, cn:J tWat are all IgORJd; tile pen locaUCI'l Is 
ootaa.gec1 
PROCHX..RE FI1LRR8ct (r: LRect.: CMllWIdUl. oval ~ .. IEtER; IPat: 
LPattsrrt . 
FI1LRR8ct fills tne speciftedro.niBd-comer recWge with the given pattern 
(In patCqJy roode~ OV8IWIdth am oval __ specify the diameters of 
curvature fOr the comers. Tne p-Pat., pi fitJde, cn:J I*Pat are all t~red; the 
pen locaUO'l Is rot challge(1 
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3.7.A5 QCC'dC qaaums era Arcs 101· wecJges 
These procetlJreS perfOrm graphic operaUons on arcs and wedge shaped 
secUons of ovals. 

PROCaJ. RE FI8f1l8I..AIc (r. LRact; sta'tAr98., ~ INTE~ 
FrarneLArc draWS an arc Of the oval that ftts inside the speclflec.l rec~e., 
uslrYJ the current GrafPort's pen pattern, roode., and size. stm1.PfQle lrdcates 
where· the arc begins en:J Is treated rood~· ~ deflnes the extent Of 
the arc. 1lle ~es are given In postUw or negaUve degreeS; a poslUve 
~e goes clockwise., '-"lIe a negatlve 8'9\e goes COU'lterolOCkwlse. zero 
degrees Is at 12 o'clOCk tll~ goo (or -27lrlls at 3 o'clOCk" lao- (or -lao-) Is 
at 6 o'Clock, and 2700 (or -WO) Is at 9 o'clOCk. Other ~es are measurec.I 
relative to the eroloslr¥J recta'lgle: a line fnrn the center Of the recta'lgle 
ttlrOtqllts top rI(Ilt comer Is at 45 degJees., even If the rec~e is oot 
~; a line ttlrOtql the bOttom rl~t comer Is at 135 degreeS., n2 so 00. 

The arc Is as wide as the pen width and as tall as the pen h81~t. It Is 
draWn with the ~ .~ to the pattern transfer roode specified by 
II .... The pen location Is rot cta.ged by ·thls proc8d8'e. . 

PROCED..RE PaInt1..Aro (r. LRect; ~., ~ INTE~ 

PaIntl..Arc paints a wedge of the oval )Ast lnslde the specified rec~e with 
the current GrafPort's pen pattern and mode. SWtAngIe and ~ define 
the arc Of the wedge as In FnrneArc. The wedge on the bitmap Is ruled with 
the ~ acco~ to tne pattern transfer mode specified by pMJdB. The 
pen locatlon Is rot eta.ged by tills procedJre.. 
PROCH1RE Erasel..Aro (r. LRect; ~., IBCMgIe: "IE~ 

Erasel..Aro paints a wedge of the oval )Jet Inside the speclfled recta"Qle with 
the current GrafPort's backgrou'YJ pattern I*Pat (In patCqJy mode~ 
StartArge and acArQIe define tne arc of the wedge as In FnrneArc. The 
GrafPort's JWPat and pMlde are 1(Jl)red; tte pen locatlon Is rot cnag:n 
PROCH1RE IrMtL.AIC (r. LRact; startPfQle., IBCMgIe: ~ IE~ 

IrMtL.AIC Inverts the pixels erclosed by a wedge of the oval )at inside the 
specified ~ every wntte pbce1 beoones bleD( and every black plxel 
becomes WI'lite. ~ and ~ deflne the 8C of ·the wedge as In 
FnrneArc. The GlatPort's ~ II.~ cn:J.1*Pat are allig-oled; the pen 
locatloo Is rot Changed. 

PROCHJ.R! FIlLAm (r. LRect; ~., ~ "I~ Pat: 
l.PIa~ . 

FULArc fllls a wedge of the oval )at inside the speclfled J'8C~e with the 
gtven pattern (In patQlpy mode~ ~ and ~. define the arc of 
the wedge as In FrameArc. The GrafPort, prPaII., prMJdB., tn2 bICPat are all 
lworat the·pen locatlmls rot ctag:n 

3-15 



lJ $8 ToolKJ t RdertJf1CtJ It!!nUBl tt:Jplieatim 88se Classes 

Chapter II 
The Application Base Classes 

4.1 w-at Ule ~'s Ne •••••••••••••••••••••••••••••••••••• !I!ia ............................................ 4-2 

U \1II1lal ~ Q:I'1taIrl w-at FwcUClIlS ••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 4-2 

4.2.1 
4.2.2 
4.2.3 
42.4 
4.2.5 
42.6 

'Mew .......•••••..•..•.•••••.•.•••..•.••••••.•••.....••••.••..•••.•.••..•••••..•...••••..•..... 4-2 
T'Wlrmw 4P Wale16 EII'lC2 Wale ••.••••••.••••.••••••••••••••••••••••••••••••••••••••••••••• 4-3 
~ ....................................................................................... 4 .. 4 

r ..............•......•.••.•••. ~ .•..•..•...••.••••..•..•..•....•.•...•..•........ 4-4 
'T'Se:l~t1(J1'l •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 4-5 
TCCX'TlITa rj •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 4-5 

GlmJcIl varlcJt)les .......................................................................................... 7 
. '. 

GIC::JtlEII PI~ alCi F~ ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 4-8 

4-1 



lisa TtXJ1Kit Reference IIIRI81 'RJlicstim 8Bse C1BSSeS 

The Application Base Classes 
u ~ the N!Cs Pa 

The ~llcatlon Base Classes (,ABC's) consist of predeftned Clascal class-type 
def1ntt1alS. 

The methOds defined In UABC perform roost of the aIt.omatlc fU1ctlons 
necessary . for a Lisa ~llcatlcn They control screen diSPlay, scrolling, 
windOw size 8'ld resizing, men.t display, COI'I'mR3 ~ keybOard lI1lJt, ~ 
rrouse~ 

Aside fr(JTl defining the Objects ~ for tne sta'ldard Lisa f\roUons 
needed by appllcat1ons, the ABC's stI\Cture tile wy an appllcat10n Is written. 
wnen a ToolKit prognm Is nmlng, the ToolKit calls certain appllcatloo 
methOds. YOU roost wrlte your appUcaUon so that tile correct methOds are In 
the rl~t pl~. lnls Chapter cmtalns deSCrlpUons Of tile lfT1XHtalt PaC's 
tflCJ also tells you What you are required to dO, and What you C8'l dO, with 
eacn N3C. 

several of .the most in1Xlrtalt cl8S$8S In UABC are always SU)classed for use 
In appllcatloo prognms. wnen)'OJ create a amclass of one of tJleSe classes, 
you may add methOdS that add 8A)llcatton-speclflc ft.rotlons, ald you may 
add data fields for the program's use. 
The fOllowIng N3C classes are always or, In the case Of TCXi.i.BII, nearly 
always Slt)Classed for use In application prognms. 

• TVIew 

• TWIrDJw 
• TPlocess 

• TDoct 111 ager 

• TSe1ectkrl 
• TaIn.aa 

Each of tJleSe ABCs Is fUlly described In Its referera sheet in Part II of Ulls 
rncnaal. 

4.2 Whim N!Cs cmt8l wtat FLI1Ctlms 
This secUoo desCribes the most in1Xlrtant ftmUons hanCIled by tne PSO's tnat 
every ToolKIt appUcaUoo uses. 

UJ. TYIew 
ClaSs TYIew Is always allClassed at least ora fOr "use by your appllcatlcn 
You can haYe rrult1ple view objects in a single ProgI8111. The views you create 
~ a CCJI11)lete vlsual representatloo Of. tha enUre set Of ~jects that 
make l4) the visible data of the prognm. E&Cn view Object may be tI'O.qlt 
Of as proc:1ctng a picture that Is ~ like a Sheet Of paper, Whlc.n otten 
Is larger than the Lisa display, bUt Whim ~ cJefln1te bOlIQartes. In some of 
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the original Usa appUcaUons, soon as LlsaDraw, ns In an ToolKIt 
~llcaUonsl yoo can scroll to a point Where tile WhIte backgrot.lld stopS, ns 
a gray baCI<gI'OlnJ Is visible. That borcJer Is tile border Of the picture created 
by the view. 
What Is visible CIl the display Is romal1y CIlly a part (or possibly several 
parts) Of the vlew's enUre picture.. Which part of the vlew's picture Is 
displayed Is determlnetl by the user, ttlro.ql the use of the scroll barS cn1 
tne wlnoow em palel size control boXes. 1l'JB ~UcatlCll doeS rot need to be 
con::emed with what Is actually seen CIl the' sc~ s1nce the ToolKlt t'1an21es 
the display CJr'a the view Is deflnec1 The appllcatlCll cal, ~ ask tile 
ToolKit what parts of the vIIJwIs plcture are visible 00 the display, em use 
that information to speed display process~ 
BecaISe Lisa applications are visually oriented, tile view often contains the 
roost IF11lOrtalt mera aces to the data. In CdftUon- all Of the draWlrY.lls 
always ordered thrO.ql the view object. 

42.2 TWII 1bW, lPa ilL .., TPiI1e 
WIlen writing CI'\ appllcaU~ you always stmclass l"WIrmwl and then d8ftne 
the wIrmw's 8Ia:*StatkI1ery ~ttm to initialize a 'new crJa.inent. 

The WIrmw ObjeCt crld pa'l81 ObjeCts cootrol tile automaUc screen fU'lOUons. 
The portion of the display tnat trey create Is essenUally tile enUre bOrder of 
the wlnoow tnat yoo see on the screen. me wIrdJW ObjeCt separates Off a 
secUoo Of the display screen SUITOU'dng tile enUre visible porUon of &l 
~l1caUon, lrolldng tile UUe bar crld tile scroll barS. The wIrdJW Object 
creates a'ld controls the UUe bar 8'ld the window size control bOX. 

1lle JIIlel Object meates Ule scroll bars, as well as the pale1 size control 
bOx, If there is one. Each paItl Object haS two scroll bars, one on the rl~t 
and one CIl Ule bOttml. l1le scroll bars CCIl be ~ressed, U'lless the palel Is 
at the rl~t or bOttom of a window wltn a size control bOX, or has a size 
control bOx Itself. 
A Wlnoow can contaln a runber Of pale1s. 

DIfferent JBl81 objects usually display portions of dlffera,t ~ The views 
may be different leplesel ItatIms of the same set of oojects. For--8xafT1)le, 
LlsaGl'alt' haS t'4«) panels, one that displays a Chart. of tne values CI'ld one 
that displays a gnIItdcal lepresentat100 of the values. Panels In the sane 
window may also display views Of dlff8lerat objects; the C8lculator, WIlen used 
with Its tJaesacUoo tape, CO'lt.alns two palelS. TIle calCUlator pa181 SI'IlWS 
the calculatloo go~ 00 at that nma It; the tape JBl81 SI'IlWS a record of all 
the ·calCUl8tkxls perfollla1 

creating a paItl ~ject also creates one JBl8 ObjeCl 

Each time tne user splits a pa181, one or rmre JBl8 oojects are adCJed cn1 
ooe of tile ~ll barS Is divided In two. TIle pnIS CCI'l eiDl display a 
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different "portion of the view lc;O(ed on by that pnd. The runber of PEIleS 
In a wlrGow. Is equal to the runber of dlvlsloos of the wlrGow. 

The pm! oojects aJltrol tile visible cements of the prn!l objects. It Is the 
PEIleS that determine What parts of the view Objects are ~tually dlspla~ 
altl'DJr1l the user may eta 9' wtat ca1 be seen In a pm! by using the panel's 
scroll bars or tile wIraJw's size control boX. Your appllcatl~ towever~ never 
deals dlrecUy wlVlPEfleS. The current pcIlB Is assl~ to the glObal varicmle 
thePad before your appllcatlon Is told to dnN. You can routlnes deflned in 
l..OraW, am the ToolKit takes ~ factors into ~ converts your 
long Integers into sinll1e Integers, n2 calls QulckDraw to draw on the screen. 

U3 lPl0C8SS 
There Is always one ald only me lnstcn)e of a descelKB1t of TPiooess In CIly 
ToolK1t applJcatlon. 
The metl'lodS of TPIlDSS are the met.to:Js of an appllcatton that 00 rot apply 
to any one cxo.ment. For exarf1)le, the ro.rt.lnes that lnltlalize libraries .-.2 
COO"ITUlicate with the Desk~ t-1CIager are met.to:Js of TPloteSS. 

The most lrTWrta'lt ft.rlotlm of the process object Is In controlling the maln 
event loop. " ToolKit progralis operate prlmarlly In respa.se to user events, 
soon as menJ co 'I' Bl(jS, mouse cllCks, CIld keybOard entry. t-1OSt of tile tlme 
In a ToolKIt ProgJail. Is usually spent waiUng for sml8 event. WIlen an event 
Is received, appropriate metl'lodS fnm UABC, lOJject, tUld1ng blOCks, or the 
appl1caUon'sUllts are called. When the methOdS CQIl1)lete, the event loop 
contlrues, U'lless the event calSed a serlrus error (usually one Ulat results In 
a ~1C8l alfftcu1Ues- alsplay), or ended tile session. 

The Pl0C8SS object also lWldles errors, warnings, an1 termlnatlcn It Is tile 
process Object that alsplays messages fnm the phraSe me. 

Ttle process object for ., 8Al1ICaUm CSl sun exist even When there Is no 
view objeCt, ~ object., ~BJBl" object, or seIecUm object for that 
appUcatlon. In tnls case, the process Is waiting for the user to activate a 
cxo.ment. (you may ootlce that every Lisa appllcatlm takes 10000r to start 
l4l tne first tlme It Is used after the Usa office system Is startec1 ThIs Is 
beCalJSe the JBOCISS for an appllcaUm Is created tile first Ume a dOCtment 
that uses tnat appUcaUm Is C48 as after start '4l- WIlen a cxo.ment Is put 
l!N8y, every (i)jeCt e>ccept the process Is deallocattec1. . 1lle process for tnat 
appl1caUon Is kept lIltil tile Usa turns off, waltlng for the user to open a 
dOCU'nent.) 

UAlDJcI·taI.,.. 
lnere Is one a1CI O11y c:ne lnst.cJ'D! of a desceI Dllt· of l'Dd •• *¥* for every 
cxo.ment leon or wlrGow rna aged by a IBOC8IL It Is created WIlen the user 
tint opalS or displays the cDUnent. 

The ~ager object controls openlng n2 ClOsing the rues used to store 
tne state of tile cDUnent, II'ld also nwltgeS memory used for that cJoamenl 
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Aside fnm creatlrrJ a SlbClass n2 det1nlrYJ a tH:ATE methOd n2 a 
NewWIrmw mettat, 100 usually (i) rot need to deal wUIl the (bI-1anager. 

US TSelectbl 
t-1any actions or COIl mal os In Usa appl1catlalS act on some partiCUlar Object 
within the set of oojects used by the proglailL The ooject (or grtq) of 
objects) acted on In SUCh a case Is called the selected Object. 
The· se1ectlon Is tile lnsta1Ce Of 1SeIectlon or Instance of 8 deSceI Gl'tt Of 
TSelectkrl that receives corrrnaI G ~ has aOOess· to ... y selected ctljects. 

There Is always one se1ectlon fOr every JBId object. Ole JBId In each 
wIrIbIi Is aeslglated the .selectPalel, WhiCh mealS that it contains the active 
selectlm object. When a COUll." Is given, that COIIII8ld Is sent by the 
ToolKlt to tile selectIm In the active v:IRDts selectPaeL tamally, the 
descer c:J'lt of ~ that you create declares a fleld to reference the 
seleCted Object, or a Ust of the selected Objects. YC1II' CClIllteld routines use 
that fleld to act on tile selected OOject. 
~te tnat a selectIm Is rot the same as a selected ob)!ct. The seIeCtIm Is 

" al tnstalCe Of TSelectlcJ'l or a deSCeI ~ It of TSeJectkJl., at least me Of wnlCh 
always exists for each pa1el Object. selected oojects are objects .displayed In 
the panel cmt.aln1rYJ the seIeCtIm. The se1ect.Im may, OOWENer, be ..... 11, 
meallng that there. Is ro selected 0 object. TSelecUm def1nes a fleld that 
lndlcates the kllll of seJectlcn A ru11 seJectlcrt Is deSlglatel mthIrq(IrI1 

If an object Is selected, It normally Is h1~~ted In tile view. Every 
TSelecUm desCelldant class stJOUld 1rr1llement a ~ meUlJd to visibly 
marl< every selected object, and also to remove tne marl< When tne Object Is 
00 longer selected. . 
Becalase so f1Wl)' rnet'1J and. key emllam Involve tile seJectIm ooject., 
com l.at os are always hfrded tIlrOuf1l the seIeCtIm. lne seJectIm may, 
OOWENer, delegate respouslbWty fOr a COIlluau" to the wIrIbIi, tne view, or to 
some other Object. 

4..2.6 Trull.ald 
When Ule user selects a corrrnaI ~ fnm a ~ or glves ... ~le-key 
8CJ,Ilvalent., the catl.Ba Is translated into a call'Ba I'U"OOer for use by the 
TOOlKIt 8'lCJ the 8R)llcatl(Jl. some commalCJS ctaWj8 the contents of the 
cmcunent., .., sane )1st eta 19B U"e display, sucn as 'Mhen a ruler is 
displayed. When the comma" d'8'lJ1S the cJoament, \I\less h user Is 
~ that a catmaI a be l.Rb e (that ls, to haVe the effeCts Of the last comma" reverseca the COl. I,. a runber is used to create CI'l lnsta'lCe Of a 
deScelaalit Of TailiialJ or, occasionally, ., 1nsta1Ce of 1'tXiliiald itself. 
The new COliltatd object Is then told to PaofOUh tte commad. 
"Ole CXlIII.~ Object is kept U'ltil arother corrmend Is given. If that 
corrmend is al tnt) comma~ the em •• BIi ObJect Is told to tnt) itself. 
some COlli'." camot be Wldone, In wtliCh case Ule ToolKtt gives tile user a 
message to that effect, but. most cal be l.Rb e. 
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If allther lI'dJ oo .. uaucJ Is gI~ tile UI11.B.t object Is told to redo Itself. 
1llls can cmUt'1Je 1ndef1n1tely, with UldO and redO alternaUng. 
In Order to make UldOl~ a COIIIISId easler, oo'l,am are often inl»lemented 
so that tney dO not eta.ge any data, bUt only Change tne view so that It 
~ as l' the data haS been ctaWJe(1 ThIs Is called applyl~ a II/terto 
tile data. Ntsr It Is too late to UldO tne cohmaud, a separate step, 
perfOnned by tile metnocJ CO.llit. actually carrles out tile ~rat1al on tile 
da~ and makeS tile effeCt of the COI,I18 ~ perma • It. 

wnen a COIllla~ Is inl»lernented so that It uses a filter, tile way tile view Is 
c:Jlsplayed Is ct8lged. The orlginal set Of objects that make 14l tile view Is 
not altered. When the Objects are displayed, hOWeVer, a vlrtus/lmage of tile 
objects Is mwn In place of the BClJJBllmage. FI~ 4-1 Illustrates this. A 
corm8ld to recolor all the Objects In tile view was given by the user. When 
the view Is dlsplayed, tile cbjects are flrst flltered so that they ~ In the 
virtual view wiUl tile correct color. The. actual view haS not been eta WJe(1 

~ 
................................................. ,:.:.:.:.:.:.:.:.:.:.:.:.:.:.: ........................ ) ... . . ....... . . . . . . . . .. . . . 

• • I ••••••• ....................... ................. . . . . ............................................ ... . 
............................... ................. : .. :.:.;.:.;.:.;.:.;.:.;.:.;.:.;.:.;.1 ..................... , 

4(l: .::: .. ::.:::.: .. : .: :.:.: ).:.:.:.:.:.: .. :::::::~' :: .... ::::.:: .. ::: :"':':::.':":':::jj 

t>..:::::.: .... ::::::: ... : .. :::::: ... ::::::::.:::::::.::: ... :::.:::.::--::: .... ::::::.::: .. :: .. : ... :~ 

Figure 4-1 

Filtering 
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11lere Is a methld of 1Vlew. called ~ Ea:tlVlrtJJ8IPart Is one of 
a I"UIt)er 0{ methldS in tne ToolKIt thBt take a procetl.lre as .. ~l 
1hese lteralllJlmethldS CQ)ly tile b1JUt pIOC81lre to a wrole set Of objeCts., 
one at a time. Wkmw. 8R2 VlewBdMrtLalPart em rot tnemselves apply tile 
b1JUt procal.lre; they each call other lteratlrwJ methldS., WhIch then CIAlly the 
pfOCe(lae. 

TWIrDJw. or 1Vlew~ tests the roost recent cuII._d tt»ject to 
see If It has been Cllne. (Rerner1t)er tnat COI"(IIa.! Objects ClI'l in general be 
tb'le or u m e.. U'lck)lrg a com i ICnj object·'reIil)ves Its effects.) If the 
COI1mIa haS been U"lCb'le., Eaa\PduaIPart Is called. _ WhiCh 
exists In bOth TVlew em TWIrDJw, appl1es the b1JUt procal.lre to each object 
in the ooasnent's data sal 
If ttle 00111180 haS been tb'le, TWIrDJw. or TVlew~ calls 
~Yll11aIPart for the roost recent CD1I.ald objecl 
CCllllanEamVlrtuaFart applles tile metrod COI1mIdFUterArdlO to each 
ob,Jecl cml.adFUterArdlO alters the Object In tile sane way the coomar.s 
WOUld, calls the procal.lrethat was passed in as a'l argl.l'flent to 
EcDlVlrtuaIPaI't ~ then eta V!S the ooject baCk to Its orlglnal state.. 
For exal1)le, If the last ccmnc:nl was to recolor the Object CI1d the 
procetl.lre given as an arglITB'lt to Ea:tlVlrtLBIPart Is a Draw rnet.to1, 
FllterArdlO first cI'lecks If the Object was selected. (Wnen COIlI,aWlS like 
this CXle are tl11llemented, you IT1JSt haVe sane way of telltrg Whldl objects 
were selected When the last CXlIII.a Object wascreatec1) If the Object was 
rot selected, It Is S~ly told to Draw Itself. If the object was selectecJ, the 
color Is ctslged to What It SOOUld be after the COIllT'So, CI1d then the object 
Is told to Draw Itself. The tt»ject's color Is then Cha9!d baCk. 

When a cormBld tnat Is rot CI'l UldO conll." Is given, tne prevlous 
cxm •• ., Object Is told to COfYINt Itself (lIl1ess the COIIIlsld was lftDe ald 
rot recbe1 WhICh makes the new actual View match the old Virtual view. In 
the 8xa"f1)18 glven abOVe, the object's color Is Cflanged as the old coomaro 
reepred. In FI~ 4-1., tile actual view wruld be ChaI~ to matcn tne 
virtual view shoWn. Note that It Is rot nec8S$8I)' to lnvalldate 8IrJ of the 
display at tJ'ds point" beCalR It already reflects the ChaI Qed state Of tne 
docunenl 

TIle old wi"ald object is then deallocatec1 A new wlI.ald tt»ject Is 
creat.ecJ for the new COIII •• O-

4.3 GlCbl YarIables 
UABC def1reS a I"UIt)er Of glOO81 varlallles. Trese varlallles OO1d lq)ortant 
values for the procesL The global variables lndlcate the active wIrDJw 
tt»Ject (ClmIltWlrmw), Identify the tool and tne process, and hOld a wide 
range Of other values. Trese variables are cJoamented In a.epter 6. 
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U GkmI PlO(a1Ies and FtmUms 
UABC ~ a f'UTt)er of global p1'OC81lreS snj ft.IlcUalS. These provide 
services cn2. UUllty fUlcUms needed ~ the TOOlKIt., 8'ld by 
SAlllcatlon progJ81lS. The rout1nes that ml~t be used by appUcatlons are 
dOClmented In Cttapter 6. 
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The ToolKit Debugger 
-

5.1 1he Deb~ FacIlltes 
. The Lisa Applications ToolKit provideS two baste debl.IcJ.Png facUtties. one Is 

a set of pull-OOWfl meru options that CCI1 be turned (Xl Whilette progl am Is 
nmlng. Tnose optlons 

• PI'OdICe Informati(Xl (XltJle dyrsnle state of tJle prognm 

• Allow you to edit dialog boxes. 

• Enable or disable experimental progrcm features. 
• Free Objects left on the neap tnat haVe no remaining mala ~. 

In addition" tnere Is a separate Interactive detXJgglng rnertI" displayed on tne 
alternate screen. 1l'le Inte~tlve debugger allows you to stq) the SAll1cat1oo 
a'ld 

• Examine the state of the process, oocunen~ objects, CIld object fields. 

• Step tIlrOUI1l ~ prognm at CIlY. pace you desire. 

• Dyranlca11y trace the action of the ProgJall L 
• Analyze your progJau,'s perfOJTT8lC8. 

Tne ToolKit Interactive detXJgglng meru alloWs you to also use the basic Usa 
debUggIng facllltes provided by LlscoJg. t-tM!Ver" alttlOf.ql Llsarug haS 
some fll'lCticns s1mllar to th)Se provided by tne ToolKIt Interactive debugger" 
Llsarug operates on the asset I oler level, WhIle the Interactive deDQQBr 
operates CI"I tne Clascallevel. Llsarug Is not cIlsolSSed In ttds chapter. see 
tne dIJc'QQer chapter of tile. WOrkshop rnat'Ull for more lnfonnation on 
L1saDl'Q., 

me ToolKit debugglrYJ facilltes WOrk (Jl TOOlKIt progJans that are JUYllrYJ on 
the deSktop. You C8'l also use tne interactive merlJ to debUg Clascal 
progJ ClI.s JUYllng U'lder tne WOrksnop. f't)te that you carYlOt access the 
pull-dOWn rnerIJ options frOm the WOrkshop. 

Another point to lei lamer Is tnat When PIly prognm has a fatal error CIl tile 
Usa, you drop Into U~ not Into the TOOlKIt interactive debugger. If you 
want to f1rrJ fatal bUgS using the ToolKIt deblgger, you rrust dO so by using 
breakpoints or by stepping tnrouf1l. the progl'8l' to detennlne exacUy ~re 
the crasl'l occurs. Usarug wlll, nowever, allow you to tn1 out sane 
Information abOUt tile state of the ProgJcm after the crash. 

some errors tnat are pecu11ar to ToolKIt prognms halt your ProgJ8II' and 
bring t4) the ToolKIt lnteracUve deblJg8J. In tmse cases, ... e~ .. tory 
message Is given. You '*" try to analyze tile bUg by exanlnlng the stack, 
tne heap, registers, CIld so en. You C8'l also try to mUrue· ProQIOOl 
e>cecutlon, by giving tile Go 0011" • .:1, alttlOf.ql the process or docUnent may 
be dfmaged. It Is generally better to halt yoor prognm a'ld try to tno! tile 
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error with. nlther process and doct.menl You cal halt the progran by uslrYJ 
the Enter Llsabug corrmEIIld to rea:tl LtS8bJQ, tIlCJ then glvt~ a Go 0 
00"IITlCI n That corrmEIIK2 ca.ases a llJs error. Type Go in respor.se to the tlJs 
error, end the process Is tennlnated. 

You CCI'l also use the ToolKit deblpt to rea:tl Llsabug, If .YOU want access 
to tne program 00 tne assentller leveL The ToolKIt aebUgger makes oertaln 
that you enter Llsabug WhIle in user COde; yw camt debug system COde wltl'l 
either Llsabug or the ToolKit ~ Igger. 
WhetJ'ler you are using Llsabug or either of tN!-ToolKlt debuggers, tile results 
of your actions $R)W 00 the alternate screen. ThIs display, maintained 
separately from the desktop, cal be reached by hOlding ~ the Option key 
a"WJ presslng the Enter key tn the runertc pad on the r1~t side Of the 
keybOard. To stop a ToolKit progran 8R2 see the interactive detlUgg1ng meru., 
press CIly key WIllie tile alternate screen Is displayed. To return to the 
desktop, press OptionlEnter again. 

A fUlly debugged ToolKit pfOQlalii rormally Is llrlted with a versloo of tile 
ToolKlt that has no debugglng fac1l1tes. In order to use the ToolKlt 
deblprs, you rrust. lin< wttll the deDaggt~ versloo of the TOO~t. The 
detlUgg1ng versloo slows yourappllcatloo ~ by 2u. to ~ 

Llsabug also Is only available in deVelq:ment versions Of the Lisa system. 
5.2 The PuUmwn t:leblg MerI.I 

The ToolKIt IlJll~ debug meru allows you to check that yrur application Is 
nmlng correctly In certain respects. It CbS rot glve you Sly lnformatlm 
about fatal errors, COOl)Utational errors, or the state of ftelds cnl Objects. It 
dOes, towever, let you enable ICI'Q3 ~ on Ust accesses. You CCI'l also 
enable checks 00 Objects In the heap, to Identify Objects that haVe no 
referaces and should be freed A1XIltlonally, fu"ctlons in this men..a print out 
information about tile process as a WIlDie, about tJle doct.men\, and about 
events as tJley occur. 
In all cases, the lnformaUon Is printed on the alternate screen. Yoo cal 
dlsplay the alternate screen at Sly Ume by holding doWn a"l Optlon key Sld 
pressing the Enter key that 8A)e8I'S on tne runerlc keypad en the l1~t side 
of the keybOard. Press OpUonlEnter again to return to the main screen. 

Here Is a Ust Of tile COlli is Ids In tile pu1l~ rrlERI, al~ with a brief 
descrlpUon of each. t-1ore cletall abOUt each COItll8'ld Is given In tile ; 
abectlCllS tnat follow. Four caTli.1ds are nags that are tumecJ en 'Nhen 
)QI select then\. They ranaln In effect '-'lUI )QI select tnem again. When 
by are In effect they are checked Off In the meru The other ca i. na IdS 
print lnformaUcn CIl tne alternate screen each tJme. the com ,a" Is ChOSen. 

• Report Every Event prints brief lnformatlen abOUt every event It slows 
yoor ProgJSI. sll~Uy. DIsable tnls ftmUen by ~ It a secaKS Ume. 
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• Qu1t Heaps after OI'IIS" prtnts Ule ruTUr Of ObJeCts In each heap 
every time Sly corrrnarG Is given. 'T'hls also invokes tne Report Garbage 
In OOCl.rnent Heap menJ COITInain It slows ywr progJCIn sl1~Uy. 
Olsable this ~tlon by ChOosing It a second time. 

• OIQ( list Jrdces enables ~ Checking (I'l list lrdces. WIlen al error 
Is fotm, Ul8 appllcatlon Is halted em a message is printed on the 
alternate screen It slows yoor progrClII sllC1'Uy. Disable tills flmtlon by 
ChOOs~ It a second time. 

• DLf'r1l Plocess Glmals prints the values Of' various irrC)Orta'lt glObal 
variSJles. 

• DLf'r1l·Actlve DocuTatt PrelUde prtnts some information aboUt tile 
currenUy act1ve cm.ment. 

.• Enable E>cpe(.,aUl FaIbns enables features of your SAlUcaUm that you 
nave defined to be provisional, ..., dO not walt to ~ In 
demO .stratlons, or In intermedlate verslms Of your ~llcatlcn Dls8)le 
tnls fU'lCUon by ChOosing It a secaMj tlme. 

• Report Gamage In DoaInent Heap prints lnfomatloo aboUt obJects In the 
cm.ment heap to Whlcn tne1r are no ieferet a!S. . . 

• Free Qarbage In DoWnent Heap trees all Objects In the cm.ment neap to 
wnlcn tnere are no refera.ces. 

• EdIt DIalog allows ytKJ to edit a dialog bOX, If one Is currenUy displayed. 
me CI'laI gas you make are not saved at this Ume. 

• 8q) EcltIrQ DIalog s~ dialog bOX edl~ 

5.2.1 Report Every Evn. 
WIlen this option Is Checked off, the deb 'Pr prints brief information aboUt 
every event. Like all lnformaUon printed by Ul8 ToolKIt deb agger, this 
printout appears on the alternate screen 
My keybOard or mouse bUttm use tJ1ggers a printout by this f\IlCtlcn For 
exanple, When the appUcation user presses the mouse bUtton, that Is 
cmslcJered an event. Releasing the mouse tJUttal Is nlther event. CUck~ 
the mouse DUtton Is two events: one wta'l the bUtton Is pressed, and one When 
It Is released. Pressl~ a key Is also CI'l event. t-tMng the mouse, hoWever, 
Is not en event. ClICklng In a dlfferent window cal ases a dea:lUvate event 
end ~ acUvate event lnSteaa Of mouse events. Ctlooslng a menJ COllI Sl:J Is 
... event mly In tnat It Involves a mouse bUtton press lIld release event. 
The event type Is printed out, al'"=l with the tool nane, the process D, the 
·folder- ldentiflcation (that Is, Whetner the event occured In a ClipbOard, 
dialog bOX, or. wlnXJw), a'ld, If appropriate, tile window UUe. AddItional 
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lnfOrmaUalls printed for deSktop events., trcl~ the k1rd Of event, the 
pass'WOnt a'ld the dOQ.ment prefix. 
When this qnim is in effect, It Is cheCked off In tJle debUg men.L To diSSlle 
this fU1cUon, ChoOSe the meru Item a secona time. 

5.2.2 01nt Heaps after CUlrralds 
When this opUon Is cheCked off., tJle debJgger prints tJle lU'f1ler Of Objects In 
each heap fNery time 8'ly COI'M\8I.:2 Is given. Like all information printed out 
by the ToolKlt detJrpr., this printout ~ on the alternate screen. 
~te that only corTmaIm trigger the printout.} sin1lle mouse bUtton presses (k) 
rot. Key presses are cooslderec1 COIIIllafKiS. In acdt1(1l., IT&lY mouse ~Uons 
(such as cliCk a1d drag) are considered corTmaIlds. All meru ltans are 
considered corTmaI os for the purposes Of Ulls ftn::tlon. 

Tnls ftmtloo Is usefUl fOr cheCkIng that yaJI' progJall Is not leaving 
U'lrefeu!, ~ Objects on the heap. The lU'f1ler of Objects on the heap shOUld 
not grow uvestrlctecJ1y, lIl1ess Objects are actually added to the prognm's 
data set. You can use the Report BaIbage In Dr.xunent Heap fUlcUon to find 
out If tnere actually are lW'eferaa!d Objects 00 the neap. 
lhls fU'lCUon Is also usefUl fOr generally· cf'leck1ng tne IfT1)8Ct of cO I. J 8lds m .. 
tile heap. . 

When this opUm Is In effect It Is cheCked off In the debUg men.L To disable 
tnts fU'lCtion, cnoose tile meR.I Item a seca" tlme. 

5.2.3 Q1ed( LIst IIdces 
When this ~tlon Is cheCked off., the debugger performs a J'a'9! cheCk 
wtleneVer a 1lst Is CECeSsed. When ill error is fol.r4 U'le appllcatloo is halted 
am a message Is printed on the alternate screen. . 
When this optlon Is rot checked off, the effect of S'\ out-of-JlI'lge list access 
Is U1)red1Ctable. SIDl"~ att.er\1)t could store data outside the Object 
em c&nage other objects or heap structures. 
ErBlllrYJ JlI'lge ooeckl~ slows yoJr ~llcatlon somewnat. 
When this opUm Is In "effect, It Is cheCked Off In tile debUg men.L To disable 
tnls fU'lctlon, cnoose the meru Item a secaMj Ume. 
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5.2A DIJ1) Process GldJaIs 
When you ChOOSe this opUon, tte deblpr prlnts tte values Of various 
~rtsnt global vartBlles on the alternate screen. The variables 'w1'ose 
values are prlnted are: 

a:t1ve11nbtm 
8110 lAIJort 
tJtuI£l1JD:md 
tanIloClaBnt 
cl1dcState 
cl1pboard 
clo~"'IJ""a~1d 
cl~ 

.' 

The deb agger only prints the first e'~t ctl8racters of each rane. 
These values are only printed oro!. To print the valt.eS ~ChOOSe the 
opUon again. 

See Chapter 6, section 632, UABC Global vartables fOr rmre Informationon 
theSe variables. 

5.25 DIJ1) ActIve Doa.ment PI8UJB . 
When you ChOOSe Ulls ~tion, the deb agger prints sane lnfOmaatlon aDout tne 
currenUy active oownent. The values ns types Of the fOll~ variables 
are printed. 

passwrd -- A key ruDer used to identify doWIIents. 
wrs10n -- The version Sf4JenCe ruDer of this application. 
cotIltry -- Fromtne phrase file. . 
lJr9.IBge -~ From the phraSe file. 
prelt.lJeS1Ze -- 1he s1ze of the dOCUIIent preliJE, in bytes. 
doCS1ze -- 1he size Of the dOD.ent, 1n byteS • 
....segIIlrts -- The ruDer of data segEnts in use. 
GD)1rectory -- The _ tt)ject for this doWIIent. 

These values are CIlly prlnteCI mJe. . To print tile values again, choose the 
optioo again. Olly tne cmcsIza Cfld IU1lSeIJ1&ltS values should CharfJe. 

S.2.6 Enable E>cperIna It8I FeatLes 
When tnls ~Uon Is CheCked Off, features Of your appl1catloo that you have 
def1ned to be provlslonal are enabled. The ToolKit toggles the glObal booleaoa 
variable tecper1rnentIrQ 00 the baSis of tills oo,l,an To ln1l1ement 
e)CI)8r1mental features, sln1l1y surnulCJ COde de811ng with tnose features with 
a test on _ When you CheCk off thls Item In the merlI, that 
van.able Is TRl£, ald your provisional COde Is e~ted. BecaI.se the detUJ 
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menJS do. not ~ In ron-detlJg verslO'lS of ToolKit progl~ your 
experimental code C8'l never be executed In ron-detlJg versions Of your 
PlOQJam. 
When this optloo Is In effect, It Is checked off In the debJg meru. To disable 
this ~tlon, choose the meru Item a seco ld t1me. 

5.2.7 Report GaItlage In Doa.ment Help 
When you choose tnls ~Uoo, the deDlJger prints lnformaUon aboUt oojects In 
the oocunent neap to Whlcn hlr are ro refelel ICeS. The information printed 
consists Of the Object's r&ldle a'ld Class-type ... To determlne what COIIII80 
caJSed tile problem, tree tile garbage by us~ tile· Free Garbage In DoCl.ment 
Heap option, a'ld tty out various application co I mn2S. InVOke the Report. 
Garbage In DoCl.ment Heap option after ecDl amlaK1 

5.2..8 Free GataJe In DoaIYBlt. Haap 
When you choose tnls optlal, the detJUgger frees an oojects In the docu1lent 
neap to WhICh tnere are no refeJeI .ces. The oojects freed are the sane ones 
that WOUld be Indicated by Report GaItIIge In DoaIYBlt. HBBp. 

T1l1s COOI.am only acts orr::e. To flee garbage later" choose tre opUoo again. -

~9 Edit DIalog ' .. 
This ft.rotloo Is only er&lled When ere of your 8A)llcation's dialog bOXeS Is 
displayed and the cumnt selection Is in tile dialog bOx. When you choose 
tills COllI I a 0, tile dialog bOx Is re-dlsplayed so that each separate piece Of 
the dialog has a sumJl.I'dng boX an:2 a UUe bar. You (3l use tile roouse to 
grab Sly of the tlUe bars, am rrove the piece aJ'Ol.n2 within the dialog .bOx. 
A size leon for the wtlole dialog bOX Is also dlsplaYf!(1, fR1 you (3l use that 
to grow or ShIlA< the box. 

You can ctslge a'ly Of tile text that appears In the dialog box. 

You carnot add elements to the dlalog bOx. All elements rrust be defined 
wnenyou create tile dlalog tJox.. see the docu1lentaUm a1 dialog boxeS (rot 
covered In tnls mcnJal) for more information. 
When you are Cble· editing the dialog bOx, choose _ EdIting DIalog from 
the debUg rTl8I'IJ. The eta gas you made to the· dialog bOx are stored wIth 
that docu1lent. 

5.2.10. _ EdIting [XsIog 
ThIs ~t1oo Is only er&lled When a dialog boX Is dlsplaYf!(1, lRt you haVe 
ctoseI, EdIt D1a1og. It stops dialog bOx ed1~ See aosectlon 5.2.10 Edit 
Olalog for rrore tnformaticn 
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53 The ~ [)eb.1JJB" 
The ToolKltlnteractlve debugger all<NS you to stop ywr ToolKit progrCJ'n ana 
access a. ~ Of Interactive debUg f\rlcUons. You ca'l use tile lnter~tive 
t1eblAgger to find out 

• What metrocts are called When. 

• me values Of variables, CX»jects, n2 fleldS. 

• The current seqJenCe of rouUne calls, back to the main program. 
In addition, you C8'l set breakpoints ~re In the progJam or step thr~ 
the progran at WlY pace. 
You CCI"l reach the interactive debJggeT by keying OpUonIEnteT to display the 
alternate sc~ CIld then press~ the spE£e key. (You CCI'l actually press 
any key, but a key other thcrl the space key Is taken as a COI'11Tla'l(1) Your 
appllcaUm Is halted, am the ·lnteractive ~r mer1J em p~ are 
c:Jlsplayec1. Figure 6-1 ShlWS a saf1l)le Of the ~lgg8r meru and PJOn1)t. 
Alternately, you can insert a'l N3CaCAk callln ycur progran, wniCh halts tile 
progrcm CI'ld starts tile interactive deblgQ8r. You can also call EntDebJgger. 
PeCBleat turns Off the ~r flags fnm tile meru, While Ent.lJeC)t.rJger 
ooes rot. . 

Occasionally, an error In your progrBI' may cause the ToolKlt to call 
PeCBlIiBt. In that case, a message descrlblrf:l the type of mor Is displayed 
on the alternate screen al~ with the Interactive ~r menJ crd p~t= 
N3Caeak automatically switches the display to the alternate screen. 
Ttte lnter~t1ve detlJgger Is also InVOked When a breakpoint Is reached. In 
tnat case, tile alternate screen Is automaUca11y displayed. 

SWltch1ng to tne alternate screen cDs rot affeCt the operatlm of a nmlng 
appUcaUon, l.nless you purposely stop the progralt, by typing a key_ The 
Pl'OQIaI'l does not receive Sly events that occur When tile alternate screen Is 
displayed; the slngle excepUon Is When the mouse txJtton Is depressed When 
you swit.ctl to tile alternate screen. In that case, mouse move .., mouse 
release events are given to the nmlng 8AlllcaUon. (If you halt the PJi....,ogr~CI'Iror\J 
Whlle tile mouse txJttm Is pressecJ, hoWeVer, further mouse events are 1~red.) 
The debugger acts CI'l the Clascal methOd, proceclJre, a'ld ftI'lCUCI'lleveL You 
can find out lnformatlon abOUt Objects am methOdS. In particular, 8SSlI1llng 
yw haVe used the BP and EP proceclJre calls to begin a'ld erKS all your 
metrocts,)OO can f1nd out What metnod Is caned When. 

Ole ln1mtalt detall of using tile IF and EP procecilres concerns tile level 
you. asslgl to each Of your methOdS. BP takes a level panmeter. wnen you 
trace the acUm Of your program, you c:&l give tne watch am ,II ICJ (tJle 
~lng COI'II. d) a mln1rTun level. t-1etrocts belOW that level are l~red by 
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the trace. ·~tnlng In tne ToolKit enfOrceS level cmvenUons. t1M!Ver, the 
fOllowt~ convenUons are ODserved by the ToolKit am the SSTllle prograns, 
cnj are recoR'meI ~ 

• 1, 2, a'ld 3 are low level ToolKIt routtnes. 
• 4, 5, lIld 6 are ~t nl~r level ToolKIt routtnes. 
• 7 am 8 are ma)lT ToolKit routines. 
• 9, 10, cn2 11 are bUIlding blOCk routines. 
• 12 and n1~r are application routines. 

You can also set levels In S'lCI trace the acUon of pfOCe(lBeS end tt.ncUons 
that are rot metnods. use IF and EP In tne sane.W8Y yru do wltn metnods. 
I'llte that, In general, pfOCe(lBeS S'lCI fUlCUon In the ToolKIt Ulat are not 
metnods 00 rot call IF and EP, and, theIefore, do rot shoW l4) In traces, cn2 
camot be traced I-kJWeVer, there Is rottdng stopping you from using BP end 
EP In yrur rm-metnod pfOCe(lBeS cn2 ftroUons. 

Here Is a brtef Ust of Ule f\.reUons In the meru. 1lley are deSCribed in more 
detall in the "osecUons Ulat follow .. 

• Brea<polnt allows yru to set breakpoints on tile entrance and exlt of a 
metnod, procet1Jre, or fUlCUon tnat nas IP Sld EP calls •. In addlUon, you 
ccn set a breakpoint on any reference to 51 object of sane class. Note 
that LlS8bUg nas a spearate breakpOint capabll1ty tnat CSl set a 
breakpoint at tIlY lnst.r'l£Um In memory. 

• ~ removes breakpoints set witte tile ToolKlt debUgger. 
(LlsabUg . breakpOJnts are not affected.) 

• DebJgStatus prints the current watch level am watch COtJ'lt am also Ilsts 
the current ToolKit deOlggel breakpoints. 

• EnteILlsabug brt'9 you 1I.I,edlately lnto UsaD.Ig, making certain that the 
8A>llcatlon's COde (and not system COde) Is nmlng. 

• Go contlrues your prognm's executlcn 
• PIOttJl tums the interactive meru display on or Off. It c:Joes not otherwise 

affect the q»eratlon of U. debugger or your PlOQIaln. 
• StadtCnIwl stows the call secpnJe currenUy In effeCt,. all the way back 

to your main proonm It Is slmllar to tne sc com naI 0 Is Llsab Ig. 

• F~ prints out InformaUon about one of the stack fnmes displayed 
~y StackCrawL 

• Inspecta»jBCt prints lnfonnaUon about 8lY Clasca1 object currenUy used 
by your prognm. 
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• MeITIQ DJ"I1) dlsplays a portion of meroory. ThIs ftmUon WOrks like 
LlsabUg's CM corrmer d. see the debUgger Chapter of the Workst'q) 
rT81.I8l for roore lnformaUoo. 

• Lev8lsTowatd'l sets the mlnlrrun level routlne that Is printed When you 
use tile watdl· COtl'S" to ~ your PlogTClIL 

• OJtpItTO dlreCts a cqlY of the Interactive debQger's output to a me or 
to 8 printer, In .am1t1oo to tne output on the alternate screen. An~ 
you type on tne alternate screen Is also printed. 

• watd'l displays tile names of routines tnat contain BP crd EP calls as they 
begin crlCJ end. lhls conma ~ CCI'l also be used to step tJlI'Ou1l the 
progran. 

In all cases., you can invoke the COIl11l8RS by giving the first letter of the 
corrmm rane in response to the interactive debJgger PJ'Ol11)l VOO CS'l type 
the WhOle COIl11l8RS rane If .YOU want -- everyU'llrvJ after the first letter Is 
l~rect tIlUl a space or a <RETLRN> Is reached.. scrne C(J 1fT&ldS take 
optional CO. I i 8ld line parameters. In au of trose cases., the debUgger will 
PJ'OI11)t you for any panmeters It neeas that you ~ oot give. 

5.3.1 SlCsalcpollll 
This corrmm allows you to set breakpoints on the ent.rcme n2 exit Of a 
methOd., proceda'e., or ~tlon. In addltl~ you can set abreakpotnt (1\ 8Ily 
class., or to CI1y meUDl of a given class reganftess of the methld's rane. 
L4> to 10 breakp01nts cantle set in CIly me process at one Ume. 
Breakpoints are attached to the process, not to tile doounent.· Therefore, If 
you open a new dOct.ment that uses the same process as one Where you 
previOUSly set breakpoints, tile breakpoints operate When that dOCUnent 1s 
processed. 
Yru give the BI ..... 1t colma'" by typing at least a B ell tne alternate 
screen In response to the interactive debcgJer PJ'OI11)t. (You can type any 
amcx.nt of tile WOrd breakpoint that yoo walt -- as 1~ as you give the B.) 
Then type <RETLRN>. 

wnen you lrNQ(e this caranar~ the debJpr pllJ11)ts you for two pieces of 
lnformatlcn -- a class Sld a mettod rane. Voo can give bOtIl, or either 
alCllB. 

You are ftrst pJUTC)ted with the message 
CI8Is? 

You . can ~y a class-type (only the first el~t Characters are sl~ftoant), 
or You C3\ l~re tile message cn2 sln1»ly type <RETLRN>. 
You are then PJ'OI11)ted with tile message 

t 1Btt01? 
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YOJ ccrt ~ly a methld, proceclJre, or ftrnUon rane (my the first el~t 
characters are slgllficalt), or you ctIl l~re the message am sl""ly type 
<REn.RI\I) • 

If you give a period after Ule class rane In response to the first Pl'On1lt, you 
are rot asked for a meum rlCI'O& 

Deperd~ on the respor .s- yw gave to the Pl'On1lts., there are fWr 
posslbUltes to What kW2 of breakpOint Is set. 

• It you gave a class-type and ro methld, Rlopea.ae, or nn:Uon name, tile 
breakpOint occurs on ... y call to a rnetrm deftned by that class-type. 
BreakpOints are rot set 00 calls to mettOds deftned by ., ~tor or 
desCerGVlt Of that class-type, even If tne call Is made tIlJ'Oql a 
class-refe~ of the given Class-type. 

• If you gave a metrocJ, proceclJre, or t\rlCUm rane with no class-type, the 
breakpOint occurs on the entry ..., exit to eny routine with that name. 
The breakpOlnt occurs wtetller or not the routine Is a methOd or a global 
or local proceclJre or t\rlCUon, 5lCJ reganness Of tile level of tile routine. 

• If you gave a Class-type and a metnod ncme, tile breakpOInt occurs only' 
on the entry and' exit Of the given meum' of the specifies class type, 
regardless of tile class Of tile ooject refelef aK1 

• If you gave neither, m breakpOint Is sel 
If you wa'l~ you t3l give the breakpOint on the corm8ld line, separated frOm 
the Breakpoint comla~ by a1e or rrore spaces YOJ- cal give the class-type 
aR2 methOd name, In the fonn 

ClassJ 1ethJd 

or you CCI'l give tile class-type alene, In WIllen case you are prtIT¥)ted for a 
metrlod ncme. Alternately, you can give tile class-type em a perlOd (.), In 
wtliCl'l case you are rot prtIT¥)tec2 tor the methld rlCI'O& Yc:u can also give 
the methld, proceclJre, or ft.rlctlm rane alale, tU. it rrust be preceded by a 
period (.), even If the routlne Is rot a methld, or the deblpT will mistake It 
fOr a class-type. 
For 8 breakpOInt to occur, the routlne rrust call tile BP a'ld EP pIOCeOJres. 
~te that the ~- (t)eS rot cneck If a routine with the given rane 
exlsts, or If the calls BP ali EP. 
A breakpoint can be set (Il a routine that Is sw~ in or out. (In Lisco IQ, a 
breakpOint can only be set on a routine that Is ~ In.) 

EXSQUtlon SICNS slgllftCS'lUy When breakpOints are ~l 
To see What breakpOints are se\, use the Deb.IgStatus COIl mal W1 
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5.3.2 C1etcBltel_U 
This cornrna.c2 removes breakpOints set with the ToolKIt deb 'Pr. LtsabUg 
breakpoints .cal oot be eta O!(f wiUl this COllI ncn:1. 

You ca'l reroove one breakpoint at a time10r you CCI'l remove all breakpoints 
at ora. 
To rerrove all breakpoIntsl type ~L, eltner (Jl the C(ltlnaud line, separated 
from the CIear8IM<poIt a COIIII. K2 by at least (Il8 space, or In respoI.se to 
tile Pl1Jl1)t that ~ after you give the CleaBleaIcpoInts com naI K1 

To remove a single breakpoint, type the ~. runber of the breakpoint, 
either (Il the COIIIiBld line, separated from tile CltaBicakpOlnts OOtllBO by 
at least one space, or In respoIR to the Pl1Jl1)t that appears after you give 
tile ClealBl~ cmmn1 

The breakpoint ~ runbers 8A)88l1n the dlsplay plldJCed by the 
DIDIgStatus COIl mn1 

5.3.3 0ebugStatus 
This comnana prints the current watch level and watch co.nt and also llsts 
the current ToolKit deb 'PI breakpoints. see the Level corma., for CIl -
e>epl&'l8tlon of watch level; see the· watdl comnana· for an e>eplanatloo Of 
watch CCUll (. 

The breakpoints ~ In tile follOWlrYJ format: 
1: Class .method 
2: ClaSs niiBUlOd 

. 
rt class .method 

n Is the largest runber of breakpOints set at Sly one ume In tnat particular 
process, t4) to a maxlnun Of 10. If a breakpoint Is set on a class-type (that 
Is, wltllJUt a metnod ncme) the metnod space Is bla1<, alttoJl1l tne pertod (.) 
still appears. If a breakpOint Is set on a methOd, proceclJre, or ft.n)tioo name 
(that Is, wltllJUt a class-type) the class space Is bIn. Note that the period 
always appearsl even When the breakpOint Is set on a proceclJre or ftIlCtlon 
that Is not a methOd. 
TIle ~ rurmers that 8A)88l on the left are used In the 
_ COIlaisn When you delete a bre8kpOlntl the ~ 
runbers of tneotner breakpoints are not cnalgSd. The next breakpoint set 
uses the lowest ~ ~ rurmer. 
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5.3A EnteIUsaI1Ig 
When you give ttds cmmaIo, the ToolKlt deblpr brlrw;)s you lrrrnedlately 
Into Llsabag. Yoo can then use LlsabUg In the rormal way. 
To get back to the ToolKlt deDagger, type G In ltsabug. Your progral' dOeS 
rot start ~ The interactive debugger meru Is In'I'redlately displayed. 
1llere are a few special features of LlsabUg When used with ToolKit 
applications. see the UsabUg dOcUnentation In the WOrkShop man.al fOr rrore 
lnfcmaUm 

535 FrarneDIf1» 
Thls cmmaI 0 prints out II .fanation aI'Jout me of the stack Iral t Ie$. It 
Pl'Of11)ts for a runber. Give It the runber ~ after the • sl~ in the 
StDCJ'awl outpJt. 

TIle lnformaUoo given 1nclooes the secUm of memory contalnlng SELF,8"X1 a 
nnge of memory contaln1lvJ local variables, 8ld a nnge of memory contalnlng 
tile paraneters for tile calL 

5.3.6 Q) _ 
lll1s 0011180 calt.1nJes your PlOQJalU'S execution fran Where It entered Ule 
deblgger. "llle rormal office system" screen Is automatically displayed. 

5.3.7 lie L4IDn1l 
1llls COlli' ~ srows yru the contents of tile process, dOcUnent, end cUpbOarCI 
heaps. 

If you type H alene to invoke ttds 0011TB1d, you ate prarpted fOr several 
options. Alternately, you ca'l type H cJlIS$/JIPfJ <REn-RN). In tnat case, only 
objects on the dOcUnent heap of the speclfled class cnllts descelmlt 
classes are ~ ald no Pl'Of11)ts ~. 

5.3.8 1I.apectQ)ject 
ThIs 00.,,81d prints detalled lnfonnaUm aI'Jout a1y Clascal ~ject tnat 
currenUy exists on your dOcUnent or process heaps. Give the hexadeCimal 
value for the ClljeCt'S t'aldle, wltn or wltJUJt the precedlng" Here Is a 
SS1llle Of output fran this COIIII. n 

TMMEI [--.tLl: 1IIc\. [(o •• ).(m.S55)] ; a..: m.. TMIVIEII- ....... 

: PIMl: lPIMl • 1MEl. - ..... : a1iIIUt.: IhiM • (212.UI) : ~: 

1PriIIt:tIa = JIJIPIIII - II."'. : .... : JIIl8 = • ; "'1 JIIl8 •• : 
1IiIIExtM: LIIct • [(1.1).(51.50)] : :lIfriIIt.a: _EM • ~ : i ..... : ... EM l& 

mE ; .111 ist: JUst.. 1l.Dm D - 1III?tI •• ) 

Note tIlat the exact format of the flelds display depa as on how you 
1n1l1ement the fields methOd for tnls class. If yru (t) not 1n1l1ement a fields 
method for a $U)Class that you deflne, you will not be able to see the 
contents of 81Y tleld that your sa.mlass added. 
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53.9 LewlsToWatm 
This com,.w:1.sets .. the mlnlrTun level routine that Is printed When you use 
the watdl ~., to trace your pl'OQla'lL The level refers to the I'UllDeI 
given In the BP procea8"e call at tne beglml~ of every met.hoCL prooeGJre., 
S'ld flIlctloo that yoo wish to ShOW '4l in Ule trace., 01 on 'ft1'ltctl you wish to 
set breakpoints. 

When you execute tnis . etmnaI ~, tile debugger pIOr'fl)ts yoJ for a level 
I'UllDer. The FU1tler yOJ give Is the lowest level routine that ~rs In the 
watch trace. 

The ca'l be set to CIly ~le runber fnm 1 to 9999. It Is 1 by default use 
the DebUgStatUS COl •• ,.ad to find the currenUy set watch level. 

53.10. Mer'fDI')Q.I11) 
lhls COl'1l'T8ld works the sane as the ~ COl'1l'T8ld In LIsabUg. see the 
WOrkSlql oocunentatloo for more lnfonnaUon. 

5.3.11 D.Itp.ItTo 
This COl'1l'T8ld Is used to direct a copy of the interactive deb rpr's output to 
a ftle or to a prtnter, In addltloo to Ule output (Jl the alternate screen. 
When you invoke this coni Ie ~ you are asked Where )Q.I ~t to direct 
output to. Give the destlnatloo by ldentifyirYJ the deVice am., "If cwroprtate., 
giving a file nne. Give the device ald ftle ranes preceeded by a d8Sh, )at 
as you 00 in the WoIkstql. 

For excrT1>le, if }'OJ WCIlt to direct outpJt to the printer, type -printer. If yoo 
want to send output to a file on a c:JlSkette In tne '4JPer drive, type 
-\4lP8r-fllenane. If you direct output to CIl exlsUng file., yoo destroy the 
current contents of the file. If the flle does not exlst, the debllgger creates 
the file. If you ~t to exanlne the flle In the WOrkshOp editor, 1t rrust haVe 
8 nEme ending In .TEXT. 
The deblQQBr output always sI'I)wS m the alternate screae; OUtp.ItTO merely 
directs a ~llcate to the given destination. 
OUtput can only go to the coosole n2 one 8(dtla'lal deStlnation. NamlrYJ a 
thlIU aesunatloo closes tl8 path to tile secc:nl destination. 
You stwld always cancel the new output dlrectlon befOre ~Ing 00 to dO 
sometldng else. OtheNlse, all other mes~ that go to the" altemate screen 
are sent to the named destinatlon, ""til you tum Off the LIsa. Other 
alternate screen messages 1001 .... the erMlOI rna Its window display n:I the 
WOrkshOp amnar.a line. In addltloo, If you directed output to the printer, the 
printer Is oot avallable for 8'lY other use. 
c.lcel the acdUCIlBl output dlrecUoo by atvlng tne QItpltTo amnarK2 a 
secoud Ume. You can type -console, ors1fl1l1y type <RETLRN>., as -console 
Is the defadl Turnlng off the lisa always amels the output redirection, 
and closes fIlY open flIes. 
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5.3.12 PIW_. 
This COIl'mJ KJ detenntnes Whether or rot the Interactive deblrpr rnenJ Is 
displayed. tt takes a Yes or t«l (y or N) asa parameter. If you trdC8te Yes 
(either on the COIl'mJO Une, separated from thePIUI~ corrmn2 by at least 
one spfD!, or In response to tte PnJT1lt that appears If you dO rot specify Y 
or N) the men.a Is displayed. If you lrdC8te No, the debugger PnJT1lt (--» Is 
displayed wtttwt stlowlr¥J the meru 

The ~ corrmar 0 cmes not otheNise affeCt the operation Of tne debugger 
or your progJ ai, L 

53.13 RefsToQ)jBct 
me RefsToQ)jBct corrmn2 displays the NIlleS Of Objects that refer to a 
glven ObjeclRefsT(Q)jBct PnJT1lts you for CIl Object hnne.. It then 
searches the dOOU"nent heap for all occursra!S Of tnat hnne. 

5.3.14 SttEkCI'aWI 
This COI1YIland dlsplayes tne current calling S8(JJ9I'lC8 In terms Of stack 
fnmes.. Here Is a SCIll)le of a stack crawL 

'rMI' 1 I IlfIIJIBS.al. 2"'1 11111
": II Fr .. ' 2 I Mil ....... ss.~ 1MI .. : . 

Fr .. ' JI C ~ .mBOff. ~ 
Fr .. ' .. a TE.EC1l.JaBIIIT. : 
Fr .. ' 5 I lPMCESS...... : 
Fr_' 'I .,. DIDCESS._. · 
frMI' 7 a ~ IMKE • tIlR 

5.3.15 Tally & TIme 
The Tally & T1me corrmn2 allows you to measure tte perforrna"Ce Of your 
progrcm 

When you first lrNoke tne COIl'mJId, }'OJ are asked If you VcIlt to contlrue 
execution cnJ measure perforrna D!.. If yo.a CIlSWer 1'0, the corrmar.:s Is 
CfIlCelled. If you CIlSWeI yes, your 8A)llcatton begins nmlng, cnJ the ToolKit 
records Informatim m tile methX1s cn2 5aJTB ItS used. Every entry into a 
routine that begins with a BP callis recorded, cnJ the time l.Iltil the 
fOllowt~ EP Is recorded. 
When you next enter the deblgQeT (In CIly maier except thrO.ql PeCa_ 
you are asked If you WS'lt to see performace measurements. If you respond 
ro, you are asked If you WCI'lt to zero the tallies crld times. If you CI'lSwer 
yes, an . tally a'ld time records are removed, a'ld you are ready to start with a 
clea'l slate. If yru CIlSWer ro, CIly fUr't.her perfOrrna"Ce measurments are 
added to tile measurements l4l to that point. 
F1nally, you are asked If you WCI'lt to contlrue perfomaaa measurement. 
cme aga1~ If you CIlSWer yes, your program starts ttTl1l8dlately. The only 
way to see the debugger meru Is to answer I'll. In that case the rnenJ Is 
displayed. Note that In order to contlrue measuring perfoma .ee, you rrust 
restart yo.a progI all t tIlrOtqI the Tally & TIme caTmaI 0. 
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To see tJ1e perfOrmcn:;e data, CIlSWer yes When you are asked If yru wa'lt to 
see perfOlTTa a! measurements. When you haVe sucn measurements recorded 
(that Is, as l~ as you JlJ'l )OJr plogran, tIlrouf1l the Tally & TIme 0011180 
.., atd not -zero the taUles and times) you are asked If you WIIlt to see tne 
results WheneVer yoo·lnvoke the TaDy & TIme COins"" or When you lnva<e 
the deD.gger navlng nil the prognm tIlrouf1l Tany 6 TIme. 
When you ask to see the perfomlillCe measurements, you are given some 
general lnformaUon, ald tnen a Chart Of S8(JTM!nt usage. You are then asked 
If you walt to see tile proceclUe statisUcs. ~te that tnese statistics 
actually snow all routines contalnlng BP and-l:P calls, Whetner they are 
proceclJres or ftroUons. Next, you are asked I' you went to see a list of 
prOCEKlJreS tnat were and thOse tnat wren' caned In a particular segnenl 
1lle -proceclJres that weren' canecr CJ'lC8 aaa1n lrolt.lJe f\J'lcUons, am 
actually snow all rotulnes tnat ao not contaIn BP and EP calls, In addltlon to 
routines tnat were rot called. 

You CSl stop 8'ly llstlrYJ at S'ly Ume by ntturYJ a key (J'l the keybOard. In 
that case, the previous question Is repeated. 

To skip a ~tion cn2 ~ to the next 008, type a <RETLRN>. 
5.3,;16 watm . 

The watoo corrrTlEnS displays the ranes of routlnes that begin with BP, end 
with EP, a'ld haVe level ruTtlers greater U&l or 8CJJ8l to the current watch 
level as they begin tnS end. Thts corrrTlEnS Ca'l also be used to step tIlrouf1l 
tile progrCl'Tl. 
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Reference Information for ToolKit 
Classes 

6.1 AInIt tnts Olapter 
The ToolKit uses a f'UTUr of predefined data types am glooal variables, 
procecilres, cn:2 fUlctions. Those that are of~.~terest or use to prograrrmers 
uslng U1e ToolKit are OOClmented in tI'lts cttapter~ 
Tne ToolKit uses a f'UTUr of llbrarles that are not avallable to tile general 
progrcmnlng p.t)l1c. A ff1W of tile Items In this Chapter depeI K2 on def1n1t1ons 
1n these secret libraries. In Cd2l Uon, a feW Of· tne 1tems depenj on 
def1n1Uons In SYSCALL, tile t.n1t that defines the operaUng system used (Xl 

tile LIsa you. stlOuld never need to cJeal dlrecUy wltn eltner the secret 
Ubrartes or SYSCALL. SYSCALL Is OOClmented In the t:pe./lItJIlI Sysl6m 
Refen:nce Msru8J fOr tile LIsa 

6.2 Data Types 
The ToolKit contains a large I'UTtlet of type deflnlUc:n.. Tte deflnltlons of 
class types are desCribed in tile class reference sheets In Part U of this 
mcnJal. This sectioo deSCribes data types usedln th)Se class deflnttlc:ns. 
Refer to these pages When you encou1ter a data type that is not a class. 
The types defined In UABC begin ""ttl tile letter T. 

6.2.1 lQ)ject oata Types 
The data types In tl'Iis St.bsectlon are cJef1ned In l.Xlbject. 

The following five types are alIases for COIlllolly used types. 
Plr- AL~; 
PllXPtr - ftr; 
HEnle - ptr; 
S8 - STRJNt8~ 
S2S5 - S1'RN{2SS]: 

The following data types are used in rralY pl~ thrtl.qWt the ToolKit. 

lFUePath - S2S5; 1llls correspondS to Pathane ·tn SYSC~L. 
lFl1ePart - S1'RItq32]; 1llls defines the l~ of .eatl level In a 

path ana; correspol m to 8_name In SYSCALL. 

TPassword - TFDePart; 

lHBap - Ptt; 

TClass - Ptt; 

Byte - -128...127; 

A pointer to a heap. Given to NewaJject When 
def1~ a new object. 

A polnter for a class. lHSCLASS, given a 
panmeter to New(J)ject When def1ntng a rw 
object, haS a value of tnls type. 
A sl~ et~t-b1t value. 
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1'PStrIrwJ - .. 8255; 
TplNTElER- - -INTEGER; 

TlLDGNT - -La-GNT; 

TAItJ'aNcme - ~:t 
1C1assName - ~8~ 
~- RECCRJ 

M anpnent Of U'lttAlthlr and Cl~r" 

A s~ for hold1~ a class ranee 
M allas fOr TCoUect1m"", WIllCh CCI'l be used 
for faster ax1eSS to conectlClls. 

&D; 

clalsPtr. TCIaSs; 
size: LCN3JNT; The I'UTtJer'Of real eiements, rot CXUlt1~ 

the hole. 
dynStart: INTEGER; The ruttler Of bytes fIOOl tne classPtr to 

the dyrsnlc data; ~ If oone are 
allCNeC1. 

hllestart: INTEGER; 0 - at the beg1mtng, size - at the erwl; 
~ - I'Dle allCNeC1. 

~ INTEGER; Measured In t-1eI11lerBytes U'l1ts.. 
hllestd: INTEGER; If the mlestze ~ to 0, tnls Is row rructl 

to grow the collection by_ 

TF-tSt.riIY:J - RECCRJ Nt alias for a TSt.ring - -, Which can be used for 
faster ax1eSS to, strtI9-

hecD!r. TCollea 1eaEB; 
ell: PACKED ~'1l..32740] a= ~ 

&D; 
TPF~_A1F~ 

ll-FastStM:J - ATPF~ 
TAIra)'lIeadeI - RECCRJ Nt allas 'for TArrayA", WhICh can be used for 

faster ~ to arrays. 

&D; 

cJ.assPtr: TCIaSs; 
sIze:~; The ruttler of real elements, not co.Ilti~ 

tne role. 
dynStart: INTEGER; The I'UTtJer Of bytes fIOOl tile CI.aPtr to 

tile dyranlc datCt t1AXINT If none are 
allO'W8C1 

raestart: INTEGER; 0 - at the ~ size - at tne em; 
t1AXINT - oone allO'W8C1 

tDIeSlze: INTEGER; Measured In "'. i IberBytes U"dts. 
hol8Std: INTEGER; l1'lls Is hOW rrucn to grow tne collection by 

If the hJlestze ~ to 0-
I8COU:Sytes: 1NTEGlER; 
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6.2.2 t.JAf£ Data Types 
Tne followt~ data types are defined in UABC. 

1'DIRespne -(~ dIDl_ dlGlveT~, dIRefUse): 
Defines the response given When the user cllCks in the main wlrlaow or In the 
meru bar, or types When a dialog box Is displayed. 
TEnmAbUlUes - (aBar, 8Sc1'OlL _~ 
TAbllItles - SET a= lErUnAbIUtIes; Defines~WIJe~r or oot there Is 8 scroll 
bar on the side of a pcn!l alCL If there Is, ~tIler or rot hre are Icons for 
scrollirg Sld splltt1~ 

lUlltsFrm£CV! - {pbcelsFrm£dge, peJcaltFrm£dge~ lJsedto define 
parameters for some TPalel meUlods. 

TAlertArg - 1..5; lJSed to define panmeters for some TPlocess meUlods. 
TAlertCo..nter -,6..9; used to deftne panmeters for sane TPlrxas meUlods. 

TAlI(JI1B1t - ( ... ~ ~ ~, al.IStIfy~ 

~wment - (aT~ aT~, aT~ 8Bottmt..~ 
aBottmCa1ter, aBot~ 

TClld<State - Defines a record tnat contains lnformaUm abOOt tne 
most recent mouse ol1ck. 

RECCRl 

&I); 

wnere: PoInt.; The wil"ldOW-relatlve point Where the pointer was 
locata1 

Whert La-GINT; The time In I'In2reatJ'lS of a second from last 
boot When the mouse bUttoo was last cltCked.. 

c1lckCO.llt: INTE(ER; The runber of times the mouse bUtton 
was pressed In tile pertod set by tne 
user thrOtql preferel ICeS. 

fShlftv ~ f~ FKXJ E~ Whether these bUttons were 
held down While the mouse 
bUttoo was cliCked. 

1Ol'IN.I1tJer - JNTE(ER; Defines a corrmaI K2 runber. 
TailCAae - (mAlase, W'dAase, 1'fDFhaSe:t Def1nes tile corrmaIKJ phaSe 
given to CCITI •• dPerfomL 

TCunoINI1DD' - INTE(ER; 

1'EIUnIaIlS - (ISkewer, IScroIJBID<, ~ lGrayAr ITtlJ'lt), IGra)t3, 
1FUJFWd, 1ScmIFwd); used Internally to CJeflne scroll bar Icons. 
1'MI.ISePhase - (nPi6SS, nHNe, nAe1B_~ used Internally for mouse 
track1ng. 
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mevelatkIl ~ ~, 11N88I5mle, ~ Defines I'lOW nutl Of tne 
selected objects stwld be scrolled into tile view If tile user tries to operate 
on tnem. 

lPIReserve - PARAY [0..127] a= Byte; Oeflnes CI"\ array of printer 
lnformaUcn 

l'PIeltIie - Defines a prell.rJe stored at tne beglmlng of ~ry 
aocunent's heap. 

RECXRJ 

pasNOI1t 11NlEG:R; Presenuy wusec1 
verskn 1NlEGER:.· Presently always 1. 
CCU1tIy: 1NlEG:R; From phraSe ftle. 
~ 1NlEG:R; Fnm phraSe file. 
pre1t.aeSlze: 1NlEG:R; contains SlZECF (T'Prek.Iie~ 
t.I'I.ISfB f6t PARA Y [D..S] a= Byte; 
prIntPref: (128) TPlFberve; Format for printer Informaticn 
mcstze; e L~; ~r Of bytes in aocunent. . 
I'UllSe{JTa U: 1NlEG:R; ~r Of 128K rues In ·aocunent. . 
cmcolIect.ory: TDod:llrectory; Root Object In aocunent 

neap. 
ENl; 

TSBoXID - L~; M 811es fOr 8 secret library type. 
"I"WIrd:JwJD - .La-G1NT; M alias for a secret library type. 

6.3 GldB varuaes 
The TooIKlt defines a IUlt)er of global variables. U\l1ke variables Which 
exist· as fieldS Of classes" UleSe varlctlles can be CKXleSsed nun any part Of an 
appllcation that USES tne ToolKit. 

If CI1 R ~ before tJle varicmle neme in tJle fOllowirYJ llsts, yo.a m1~t 
sensibly want your to application read tile value of tJle variable. If a W 
~ befOre tile varicmle r&ne, yru C8'l alter tne value Of the varlcmle. 

6.3.1 lQ)Ject G1dJaI YarIabIes 
The . fOllowing variables are deflned In l.Q)jecl 

R IIdJyII'v BOCJ fAN; If TRlE, this pnJCess Is termlna~ 
fChea(Jrdces: ErXl EPN: If TRlE, list Irdces are Checked. 
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RW ~cn BOCl..EAN; 1Rl£ If yru WeI'lt WCIlt to Im1blt ~Ing; yru 
. rrust save a'ld restore Its value; rormally this 

Is needed only If you oven1de tile DetJug 
methOd. If you do tnat, save tne old value of 
tills variable In yoor DetJug methOd. men set 
the V8lue to 1Rl£ to lmlblt tracing. Finally, 
before you metnod CQIT1)letes, restore tne old 
value. 

R lsInltlaUzed: BOaEAN; If 1RLE, tile appllcatlon Is lnltla11zed, crld It 
ccmot tell tile desktop malager that InltFailed 
5ly more. 

W keyPresUmlt: INTE(ER; Hlw Often to call KeyPress from the detlJgger 
to CheCk for user tnteJn4)t. 

maIrflsRefturt 1N1E(ER; The ftle system refereroe rurtJer (refrUll) Of 
the process data segnellt. 

R rnaIrf-teaJt lHeep; The heap of the process. 
malrt..dsn: INTE(ER; 

R 0'0esklq): BOa. EPN; 

The Idsn of the process data segnenl 

If 1RLE, tne appllcatlon Is Installed In the 
deSktop. Nearly always true If UABC Is used, 
beCaJSe progrM'lS us~ .UABC usually nil on 
the deSktop. 

\IImIsInltJaJlzect BOa EAN; If 1RLE, tne wlrdlw malager Is open. 
6.3.2 UABC GlOOal· V8dables 

The following global variables are defined in UABC for use by tJle ToolKit. 
lhey are set In lPlooesScniiiSD!4I al2 C8"l be considered fieldS Of the 
process. In partiCUlar41 ChangeS to these vartables affect all «bU'nents using 
ttlat process. 
You can excmlne the values of any of theSe variables, bUt only the variables 
whose rane Is p~ by an R are expected to be rnea'llr9fU1 to yoo. 
You sto.Ild rot eta ge the value of any Of ~ except fOr a few tnat are 
preceded by 8 w. 
a:tlveWlrmwID: TWlrDJwIl; The wtrmw ma.ager 10 Of this .. uuess's active 

«bU'nent wlrdlw, or 0 (zero), If there Is 00 
active «bU'nent. 

If 1RLE, aborts of the Plooess are allowec1 If 
F~ plQ(8S Pmrt I8(JJBSts always return 
FPLSE. 
1Rl£ If this process Is presently prtntl~ 
raU1er tta'l ttrawl~ 

6-6 



u. ToolKit RefeJ'8f1Ce I-1tI'usJ 

PaQate; 

R CllacState: TC1Id<Statei 

c1lJf>l1ntPref: 1PIReserve; 
ClGSaSySuspald: EKXI EPN; 

Reference Infonnatlm 

The pen state to use to .dJ'aW automatic page 
breaks. 

The t1me In IUl:1redtns of a seco 0 that the 
insertion point Is off. 
The time In tuldredtJlS of a secoc ~ that the 
1nserUm point Is en 
The ClipDo8rtt wnose data segnent Is bcUld, or 
NL, If no cl1pbOan:J Is presenUy bOln1 

The doament wnose data ~t Is bcUld, or 
NL.. LJsually the acUve doclInent, If there Is 
me, altJ'lW1l ~lIcaUons can terT1lOrally bInd 
inactive doclInents. 
me word -caul- for use in MUlls, given In 
tile current 18'9 age. 
The place Where the mouse was last Cl1cked.t . 
Ole f'lIlt)er Of Urnes It was . cllCl<80, 8'l1 ~ 
Whether tile snlnkey was pressed, the option 
key was pressed, anl tile Apple key was 
pressed. 
me cllpbJ81d doclInent mall8Qer. 
The prlnt-prefereroe for Ule ~ 

If 1RLE, ~ was ).est suspemea" 
ald not saved. 

clOsaDnment: 1DX11I BJBI'; If not NL. tills doclInent was )Jst closed. 

corneJM.ntmSt.yIe TTypeStylei The type style used for page f'lIlt)ers In page 
pIeVlew mode. 

oorrentDoa.ment: '1'OoXMaIlBgBJ'i The acUve doclInent If the process Is nmlng 
In foregrotn1 If the process Is nmlng In 
baCkgl'Ollld, tnls contalns the Cb1-1aI BJBI' tnat 
Is menaglng the baCkgJ'OUld dOct.ment. 
otherwise contains NL. 
The wIrDJw for the oorrent dOCt.ment 
(aaISttDnment.wIrmw), or ~ If Ulere Is no 
oorrent ooa.ment or tnere Is ro window 
becallSe tne pmc8ss Is ~ In Ule 
baCkgrcu'ld. 
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. W ~ BCXl EAN: If TRt..E display t.{Jdate Is deferred Whlle the 
user Is typlrg \.flUI scme oon-typlrg event 
occurs.. 

dOcLlst: lUst P= 1'[)odI1J ager}; The open mct-1aI agars using this process. 
R event11me: LQGINT; The Ume of the roost recent event, In 

tln:JredtIlS of a seoa 0 from system bOOt. 

R fNaltType: JNTEGER; The type f'UR)er of the most recent event 
The available types are: 

o - nll event 
1 - rrnJSe bUttm dOWn 
2 - rrnJSe bUttm t4l 
3 - key dOWn 
4 - folder actlvate 
5 - folder c:Jeactlvate 
6 - folder t.{Jdate 
7 - folder rmved 
8 - desktop rna .ager event 
9 - abOrt event 
10 - c:Jled event 
11 - private 
12 - private 
13 - private 

R fExpeI1nEn~ ~ If TRt..E ertemle experlmental ftrottons. 1h1s 
value Is ChaI gad by ctllOSing EWa.E 
EXPERIM::NT,AL FLNJTlONS from tile detlJg 
meru. You lrt1)lement expeI1nEntal ftrotions 
by testlrg tI'lIs value to see If tile expertmental 
sections ShOUld be executed. 

fCo.rltt-teaJt BCXl F~ If 1RlE CIld lFe· fCheckHeap, COU'lt Objects 
once per cormalC1 This value Is ctalged by 
Cl'DJSl~ CI'leCk tnJ COt.I1t Heaps after 
COI'rmcIlcIs from tne debUg menJ. 

R gerCUpPIc: BCXl ENt If TRt..E this process Is row ~ the 
U'llversal G1'aJtl COIT1)OI alt of tile Cl~ 

R ~ MRAY ~ a= ,...TIlnlt.; 
If TRl£, tile value Is the n1~~tlng t.ralSlt1on 
from not active tQ active (hOffToDl); If FPLSE, 
tile value Is the n1{1l1I~t.1ng transltlm flUT'f 
active to not active (tOlTCOIm). 
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R ~TOIIJle: MRAY [BCXl..EMIJ a= ~Translt; 
. If TRl£, tile value Is the td~l~t1ng tnnslt10n 

from rot selected to selected (tOffToQ'l). If 
FPUE, tile value Is the h1~1~~ tnnslt100 
from selected to not selected (tOlTOOff). 

R 1dlel1me: L~; The Ume sInce the application finished 
processll'r:) tile last user 1r1lUt, In tuldredthS of 
a secor4 .~ .... 

Rw_aoaEAN; 

_LPaUem; 
m)PIocessJD: LCN31NT; 

myTOOl: LCN31NT; 

JttaSeFUe: lFlleSca I er; 

lRlE If the process Is a110wecJ to lUl In the 
baCkgrot.nj. The ProgJ em rrust set this value. 
The pen state used to fill llrmo area In 
paginated view. 

The pen state used to draW n&'lJ8I page 
breakS. 

The pen pattern used to f111 margins In 
paginated view. 

The mn.sar ~ject for this dOclment. 

The OS process lD for this process object. 

The tool R.I1t)er Of tnls 8AlllcaUon. 
The pen state resulting fnIn PertamaL 

The won2 for -a<- for use In buttons, In tile 
current l~. 
The flies ra 1m fOr the main phraSe file. 

The proceI1S Object presenUy being used by this 
appl1caUon. 

R ~tEdge: HTEGER; The norl2ontal size Of the screen In pixelS. 
720 for Usa LO ald 2.0 screen.. 

scrollRg't Rg'lIIEI de; Tne region that needs to be refreShed beCaI JSe 
of a scrolL 

R mMarglns: LRect; The stamard page margin size, In pixels. Ole 
lncn on each side. 

_ MRAY [~] a= S1'RN{3]: 
A SUfftx string (SS1, IS2., _) fOr ea:tt data 
~t used by the dOa.ment. 

The IJDd}ftd used fOr prlntl~ and paginated 
views. 
The nagll Pad used for prlnU~ ~ paginated 
vlews. 
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6.4 GlOO81 PlocedIres am FLnCtlons 

ReferenCe Informstlm 

The name Of tnts appllcaUon as specified by 
tne InstallTOOI PIOgIlIIL 

The Desktop Menger am OS file prefix used 
for tnls appl1caUon. Has the fonn {Tnnn). 

The rane Of the volune on WhIm ttds 
appllcaUon· resideS. Has Ule form -VOll.l1le-. 

The del1mlters of a woroin the current 
language. These dellm1ters are defined In the 
phraSe file, as are all language specific values, 
cn:t Indicate wnat cnaracter ~ cJef1ne 
the beg1mlng and end of a word. 

The ToolKit defines a f'Ult)er Of procedlreS crld ftmUons tnat are rot 
metllOOS Of 8ly Class,8'ld C8'l be called from 8ly t.Il1t tnat USES tile ToolKll 

6.4.1 lQ)ject G1mat PlU"B1IreS ali FLnCtlons 
Tne fOllowing are tile glObal procedlreS cn:J ftIlCtions tnat C8'l be ·used In 
appllcatlon progrcms 8'ld are defined In lJJbjecl 

PRCXE:1R: JntTOStr (Int: NrEC£R; stJ: TPst.rIrWJl: 
~ untTOStr (1m: L~; str. ~ , 

Tnese ftIlCtlons return a str1ng containing the .lnteger Inl IntTOStr 
takes 8l1nteger operam; LlntTostr takeS a long Integer openn1 

PRClCl:D-R: SplltFllePath .(tuUPath, ItsCatalog, ItsFl1ePart: 1FllePath~ 
Given f\I1JPath returns ItsCata10g am ItsFlleParl Levels in the 
Lisa's tree-structures flle system are separated by daSheS. ThIs 
procec1lre searches baCkwardS from the end of f\IJPath. Everything 
after tile last daStI In fWPath Is placed In ItsFlleParl The rest of 
tile str1ng Is placed In ItsCatalog. 

~ MIr(l,) LCH3JNT) L~; 
Returns tile smaller Of Ule two f'Ult)ers. 

R..NJ~ M8)(l,) L~ LCIGNT; 
Returns tne larger Of tile two f'Ult)ers. 

~ Xfell...eft(scuce .. deSt: Plr; r8~ NrEGERi 
Mwes byteS from memory from ·scuoeto deSt., starUng wltn tile 
leftmost byte. 

PROCHJ...R: X~S0R8, deSt: Ptr; n8ytes: ~GER); 
Mwes .bytes from memory from souroe to dest, starting wltn tile 
r1~tmost byte. 

~ EqlBlByteI(sooroe, deSt: Plr; r8ytes: NrEGER) BOa fAN; 
Returns 1RLE If an Ule byteS In source al:I deSUnaUon haVe tile 
same value. 
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~ l.IntPId..Jnt(l ~ L~ L~; 
- Returns tile logical PH:) Of tile two rumers. 

~n~ untOIl.Jnt(l, ~ LaGNl) L~; 
Returns the logical. CR of the two runbers. 

~na--J untxon..Jnt(l,) L~ LCN31NT; 
Returns tne logical exclusive OR Of tile two runbers. 

~na--J New(l)Jact(heaJt 1Heap; ItsCI..: TC1ass) TQ)jBct.; 
Creates a new Object Of type ItsC1ass, Of a size def1ned by 
ltsClass 

~na--J ~ject(heeJt 1Heap; ItsClass: TCl8SS; dyrSytes: INTEC£R) 
lQ)jBct.; 

creates a new dyranlc Object of type TCl8ss, Of a size defined by 
ltsClass plus dyr8ytes. ThIs Is used to create dyncrn1cally 
allocated Objects, SUCh as .rays. 

~ ResIzeOyra)ject(mject: TaJject; newTotaIBytes: INTE~ . 
. Changes the size Of a given dyranlc Object to the new size. 

. newTotaIBytes rrust millie tte class size plus the size of the 
dyncm1c part. 

~Tl~ NewOIRecyclecDlject.{heaJt n-teap; ItsClass: TClass; VM. ~ 
lQ)~ ltbJect; 

Olecks tne given maIrHBI to see If tnere are fI'lY Objects to De 
recycled. If there are, Ws procedAre reuses the ~jeot., so tnat 
new space does not haVe to be allocated. If there are no Objects 
to be recycled, NeWQ)Ject Is called to get a new ~jecl Thls Is 
used when mErlY objects of a partiCUlar type are created CI'ld freed 
quickly_ maIrHBI rrust be Of the sane type as ltsClass, CI'ld rrust 
also be on the sane heap. 

PROC:Hl-RE RecycleCI)Ject(cmject: TaJject; VM mab1-tead: TaJ~ 
Adds the given Object to the grtq) stored by ChaIrfiead. This 
procedAre Is called In pl~ of Flee When yru are creatlrYJ cn:J 
freeing Objects of a partla.dar type (JJlCkly. In that case, use tnts 
procedAre In pl~ of Flee" cn2 NewOrRecycJerD)Ject In place Of 
NeWQ)jBct. ~ mASt be Of tte sane class as the recycled 
objects, and rrust also be on the sane heap. 

PRC:XE:lR: Fme (cmject: 1Q)~ 
Deallooates the neap space used by the given Objecl All 
refereooes to the ~ject beCane Invalid. If the Object Is NL 
(lndlcatlng It haS 8lreadlng been freed), tills procedAre doeS nothing. 

~na--J ~m.s: lCIass)1'Cla; 
Returns the class pointer for the ~rclass Of the given class, or 
Nt.. 
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~~ C18SSlJescel1dSFI1IT(deSCamat ClD!Stor: TClass~ 00Cl EAN; 
. Returns TRl£ If lR8tor Is Sl CIlCeStor class for deSCamtt 

PROCHJ..RE _class: lClass; VM classNEme: 1Classtane~ 
Gets the classrane of the class using the glva"l class pointer. 

~na.a SlzeOfClass(class: TClass) INTEGER; 
Returns the size, In bytes, Of CIl Object Of type Class. 

The next 3 procewres can only be callecJ fnrn "'8'class-1nit blOCk or a SUbroutine 
Of a class-1n1t blOCk. 

PRCXE:l.R: Lhl~C0Tt8'Y~ T~~ 
Registers tile corf1lErlY and authOr neme for 811 classes cJeftned in 8 
l.fl1l this procedlTe rrust be called ora! in every 1Ilil 

PRClC'.Hl..A:: Cl~COO1B'Y~ T~; classAllas: 
1ClassName~ 

overrides a registered CQrT1)CI'ly a"ld authOr 1WTle, for use when you 
deClare a mettoness liIImy Of SOOleOI Ie else's class for versioo 
conversion. 

PROCHJ..RE ClassYerslCl'(ltsYers1~ OIdestltCal Read: Byte): 
lJsed In releases past ftrst release Of yrur ~llcaUm. this 
procedlTe Is cmded to fNely class that requires data converstm. 

PROCHJ..RE~:8U.c(s: S255; ellOltM: L~ 
Stops the appUcaUon. If the ~llcaUon was linked with the 
deD'9QlrY:J version of the ToolKit., the deD.gger Is lnvoked. 
OtheNtse, a tecmlca1 difficulties dialog. bOx ls displayed or, If 
called early In tte appl1catlcn the system may I'larYJ. Ttlts 
procedlTe ShOUld generally be SUITOt.I'lded with lFe ~ller 
directives, so tnat f'O"HiellUg verslons Of your ProgJail. 00 rot 
contain breaks. You ca"l use PeC8leak calls In oon-t1ebUg versions 
of your ProgJaI1l. In that case, the proguJ"n halts. 

PROCHJ..RE LJntTm-ie)(~ LCN3INT; ~ ~ 
COnverts a La-GINT to a hexa:1eClmal I'U'Ttler. 

PRCXE:l.R: _, fI1teIReasCIc S255~ 
IrMJkes the ToolKit Interactive dEDrpr .. The 8'1terReasOO string Is 
displayed. IIlMStr Is I~red. 

PROCHJ...RE DJl1)YaI(pVarlable: Ptr; rane,omrype: S255~ 
writes the value Of a variable 00 the alternate screen. 

PROan.RE WlSt.l(str. S255~ 
Like the required Pascal ftI'lCtlon ~ bUt performs word wrap 
WIlen necessary. (~Thls routine may haVe bl.gs.) 
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PRCXHX..RE WIl..rt 
- Like tI'le fe(JJlred Pascal ft.nctlon WRJ1B..N, bUt performs word 

wrap When necessary. Every time th1s Is oalleQ, the next line Is 
Indented by tile runber of CharaOters IncJlcated by outp.ItJnient., 5'1 
I'ITEGER glObal variable Of LQ),Ject. 

PRCXEJ..RE WlQ)Jobjact: 1Q)Jact; rutLevels: I'ITEGER; ITB11JerT)tp8Str. ~ 
Like object.Debug, bUt It forma~ usl~ the outp.ItJRJent glObal 
variable to CIeflne the left ~ . 

F1..N::11~ Newt ~AR error: I'ITEGER; t1e8pSta'\, rureytes; LC»QNT; 
fU1O)Ject,s: I'ITE~ THBap; 

Creates a new heap. 1lle ToolK1t calls this for you. You ShOuld 
never call Ults ftrlctlcn 

F1..N::11~ ~AR error .. dlRefnm INTEGER; ftntTryYoUne .. 
tnenTJ'YWlLll18: 1FlIePaUtldso, men8ytes .. 
dlsIc8ytes: I'ITE~ L~; 

Creates a new data segnent. The ToolKtt calls tnls for you. . 
You ShOuld never call -tIlls ft.rlctlon. . 

PROCEJ..RE _ THBap); 
PRCXEJ..RE GetHeaJ(VAR heap: THBap~ 

These routines deal with the heap used by QulCkDraw for regtms. 
You CCI'l use these to tlJt QulCkDraw regtms -on otner heaps. 

PRCXEJ..RE Madel taap(tUBlt THBap; ~ L~ 
PROCH1.RE S\JeepI teap(teap: THBap; mprxt: ~ 

These routines lq)lernent garbage collecticn T1ley are called by 
tne ftmtlons In the debug meru that deal with garbage collection. 
If report Is TRLE, the garbage Is reported and not freed. If report 
Is FPUE, the garbage Is freecl CIld not reportecl. You SI'lOuld never 
call these routfnes directly; they are called When you ctmse 
cama os frOm tile debug meru. 

PROCH1.RE BP(My~ 
Marks the ~ of 8 metmd or other routine for deDW~ 
PJlPOS8S. Yoo ShOuld begin all -your mettols wlUl a call to Ulls 
procecl.lre .. slra the ToolKIt deblpr will otherwise 19'1Or your 
metrYXIS. Also .. see PRCXHX..RE EP. 

PRCXHl.RE EP; (rna a1tIy frOm natIIJd 81d write SELF (.ness ~1E., 
Debug, F18iQ)ject., or FmeJ -

Marks the em of a metllod or other routine for debugging purposes. 
see PROCH1.RE BP. 

PRCXEJ..RE HmCStrT~ TPStI1ng: YM dIIH.IIDr. LC»QNT; YM 
result: TQrwResult); 

converts a heXadeclmal strtng to a long Integer. result tens 
something aboUt the result rn:J cal be: cvYaI1d, ~ ( ...... n 
lIllUt), ~ Onvalld CharaOter In lIllUt)' or C\IOverf1OW. 
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PRCXEX.RE strTcLJnt(str: 1'PStI1rQ; VM ~ L~; VM resut: 
- TQnResul~ 

converts a sU1ng to a lcrg Integer. resut tells someUllng about 
tJle result and can be: cvYaIld, ~, ~, or 
cvoverfIoW. 

PRCXE1RE StrTob(SU: lPStrlrQ: VAA. decH.I1'mer. INTEGER;· YAA. resu1t: 
TCcrwResul~ 

converts a string to CI'l tnteger:· I8SUlt tells sanethlng aI)QUt the 
result cn:t CCI'l be: cvYaI1d, ~, cvBarN.I1tJer, or 
CVOV8rf1ow. 

PRClCHX..RE Trtnela1<s(str: ~ 
Rerroves lead1rYJ CI'ld tra111rYJ bla1(s from str. 

~nCN ~ctt ~ DiM; 
converts the CharaCter to Its co~ ~rcase CharaCter. 

PRClC:E1RE ~str: ~ 
converts the CharaCters· In the str1~ to their corresponding 
~rcase CharaCters. . 

PROCHJ..A: LatestErml(newEnor: INTEGER; VAA. __ 1N1E~ 
Tn1s is used to f'lcn21e error COdes returned by 1IJ1 tiple 
operations, so that you end l4l with the first error rutler or 
warning rudler (error COde < 0) if there was ro error. 
You stoJlcJ pass 1n the latest error as raError tnS- the 
vari~le that 1s to be the final error COde as _. 
Here 1s the actual COde Of LatestError: 

IF «raError > 0) 111) (prav1cJIsError <= 0) ~ 
(nBIError < 0) Nt) (_ = 0» n£N 
prev1~ := raError; 

6.42 lJt6BC GlOO8l PllDD.Ires 8'd Ft.mtIons 
me following are the glObal procecures cnl ft.roUons that CEIl be used In 
appl1catlon PI'OQISl1S cnl are defined In lJt6BC. 

~nCN ToolOff1Ie (wrDleName: S255) L~; 
Given Ule rane of the tooL this returns the tooll'URler. When 
given a string Of the form (T~~ returns xxx. 

~nCN TOOlOfPuxas fprta!ssIct LCIGNl) LCIGNT; 
Given .. OS· process 10, tnts returns the tool fU1t)er using tnat 
process. . 

The fol1owl~ routines are used to Insert ccmnents into the Ltdversal Graph of 
the Cl~ so LlsaDraw CCI'l t.Ilderstcn:llt. 
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PROCHJ..RE PlcTextBegIn (alQl.at: TAlQ1nentl: 
PROCal..RE PlcTextErQ; 

These two routines suntUld a ~ Of text c:ncMrYJ calls that 
ShOUld be considered me field In LlsaDrcf.N. 

PRCXED..R: Pkatseg1n; 
PRCXH1.RE~ 

These two routines suntUld a ~ of draWIng calls that stwld 
be ~ In LtsaDrcf.N. 
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PartD 
Class Reference Sheets 

1 AbclJt the ReferellCe Sleets 
1ll1s part contains refereroe Sheets for ttle classes In UABC1 l..Draw1 cn:J 
l..Objecl I'JOt all classes are lnclUdeCL nor 8JIe all ttleir metOOds; ~r .. 
you dO not need to krow aboUt 8Ily that are not 1oo1Uded here. The reference 
Sheets dOclment metOOds .. St.bClasses., Sl4)ercl8SSeS, data fteldS cnJ other 
relEMllt infonnatlon for the classes. 

All of the classes CI1d all of their metOOds CCI'l be fOt.lld In the Interfcr::e 
t.n1ts, copies Of wnlen are given In tree appendices. 

Tnere Is one refereroe steet for f81l class. 
All reference sheets· follow this forn at: 
QA4)S: TmlSClass 

SlFERCl..ASS: 'JSl.4B'Cl8IS 
I:EFJN:D ~} T9.tJclass(es) 

Jt+£RITED CATAFE r& Data fieldS 1merttecJ frem TSl4lerdass, 8'ld 
theIr slgl1flcance. 

DATA f1EI os­
~ 

Data fieldS defined by TThlsClass,· and theIr sl~flcance. 
MetOOds l~lementec:J by T111lsC1ass or lrtlerttecJ from 
TSl.prClass, divided Into a I'UTt»er of explanatory catagortes. 

Typical ca.st!S Of fallure of methods of 
T1l1IsClassJf Sly. (See section 1.4.) 

NllES: Pertinent notes on TThIsClass aro Its use. 
In these referero! Sheets, ttle following SyrrbOls are used: 

... to lrdcate classes that rrust be SUJclassecJ for use. 

R before a data field to IncJlcate that the CO'ltents Of the data field 
can be sensibly read. 

W before a data field to trolcate that the ccntents of the data field 
may be modified by the appl1catlon. 

2 ~1E "MBthJds 
Every Class nut nave 1ts own CREATE metnoa. In every case, tile ftrst two 
pmaneters of CREATE rrust be Sl object CIld a heap pointer. see Chapter 2, 
l.Ja)Ject for CI'l explanaUon Of tile use Of these two pmaneters. 
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3 1ne Refel8l.ce sneet.s 
Tne ~r Of tnls Chapter 1s an alJlt*letlca1 lls~ of the reference sneets. 
Each reference sneet Deglns CIl a new page. Please CheCk tne e)(J)lanatlon Of SyrrtlOlS 
abOVe before recdng tne reference steets. The sneets are in alJlt*letlca1 order. 
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~ TArea 
SlFERa.ASS: 1Q)Ject 

IEF1N:D ~ lBa'I2 
TBrard\AIea (rot dOWrented) 
TPa! 
TPalel 
~ 

N-£RIlED DATA F1FJ n.ct none 
DATA F1EI OS: R lmeIRect: Reel; 

R rutelReCt: Reel; 

RW parentBrcnn 'TBnI'DlAIat 

II1'l.EJ1:NTED ~ 

WindoW-relative bolrlds exclUdlng 
borders. 
wtrmw-relaUve·bolrlds lrclUdlng 
borders. 
me ~ tnat ind1cates tne 
parent of tnls area. 

ClllldWlttPt. (pt: Point.; Chll(I.JSt: lLlst; VM nearestPt: PoInt) T AIat 
pt Is a point in ·w1ndow-relative coortSlnates. 
chlld..lst 1s a ust of areas contained within this area. 
nearestPt Is the point In the returned area closest to pl 
llle return value Is one Of the ... fn:m ChlIcUst.· 
T Area.altldWltrPt first findS tile point ·In area.lmerRect closest to 
pl It then the COO1)8reS the newpolnt to the C1IteIRects Of all the 
areas In·ChllcUsl When It firm the .. that contains the point, it 
finds the point In that area's IIl'erRect that Is closest to the point. 
That value is returned as I'88I8StPt. 1lle 8188 containing naarestPt Is 
the return value. 

Erase; 

T Area.Erase erases the interior. ThIs asst.meS the fOcUS was set by 
calling Fows.. 

Frane; I:EFALLT; 
overridden versions of Frane draW OUUlnes, scroll barS outside tne 
lmer rec~e.. TAlea.Ftane draWS a one-plxel wide box artUld the 
area. FIa18 asstJ1l8S the focus was set by call1ng Focus. 

QetBorder ~M. boIrmr. RecQ: lEFPU.. T; 

bolder Is the width Of the bOrder. 

GemoIdet returns the widthS Of the border barS. Ea1l of the fleldS 
Of tne Rect aeflnes tne width Of tne border on the correspordng 
Side. The stcn:Jar(J sIzes returned by overrlCJden versloos Of 
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GetBorder are: for. wlrdJws, t&*, pa'leS: 1 all arot.Ild; fOr panel~ 1 
on leftltOp, scrolBJrS on rl~tIbOttom. TArea.GetBorder returns a 
bOrder tnat Is cre-plxel wide on all sideS. 

setImeIRect (newlll mRect: ~ 

. newJmelReCt Is tne .. bOln:is exclu:Jlng DOtaers.. 

T_ sets the Imer reo~le Of an area. Tnts metro:J 
also resets tile size Of tne 0l.IteIR8ct baSed on tne Dorder size given 
by Q8tB0rder. 

setaJteIRect. (~ ~ 

newouteIRect 1s tne bOU'ldlng bOx. T_ sets the outer rect.a1g1e to a new· size. lhls 
methld also resets the siZe Of the IrnDReCt baSed on the bOrder sIze 
given by GetBoIder. 

A8STRACT~ 
DownAt (nolB8Pt: ~ IDJ EAN; PmTRPCT; 

no ISePt Is the place the rmuse bUtton was last pressed. 

TArea.DownAt dOes mtnlng; SliJclasses should lnlliement DownAt so 
It returns lRlE If nallePt Is In tne area. It Is lnlliemented for yoo 
by TWIrdJw, TPa1e, TPa2, CRt TPa1e1, Ule Sl.tlClasses of T Area that 
need It. 

Focus; PBS~T; 

TArea.Focus focuses the grafPOrt on tnts area. Focus is S'l abStra?t 
methOd here, bUt Is I~lemented by l'WIrmw, lPa1e, a'ld TPa2, 
amclasses Of T Area. 

Refrestt (rActloos: TPCtlms; ,.TnIlSlt: nil§\TnIlSl~ A8STRACT; 

rADtlons Is What to dO In tne area, from tne set Of T ACtIcns: rEI8Ie, 
IFJane, ~ JOIaW. 
"""TnIlSlt Is tne eta 'Q8 In hl~~tlng In tne 8188. Tne sta'ldard 
crotces are: tNo, tafTcam, rorrrOOr\, tOImT(Q\ tOImTct)ff, 
tolToOff, a'ld tOlTcam. 

TArea.RefteSh dOeS notnlng; SltJclasses Should lnlliement Rerrestl so 
It redraWS a'ly cta"9!d parts Of the area. It Is lnlliemented for YOJ 
by TWIrdJw, TPale, TPa2, lMIrgInPat am TBodyPat, amclasses Of 
TArea. . 

ReslzeJnsIde·(newlrlmRect: ~ A8STRACT; 

newlll aRect Is the, .. bOln:is exclu:Jlng botders.. 

ResIzeInslde 15 lnteroed to cta"9! the Size of araaJmerRecl It 
stn.ald be lnlliemented to dO ~~r-level operatlons on the ~ 
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NlTES: 

soon as resIzIng areas contained wltllln tills a'88, and tnen call 
SELF.setIII aRect. 

ReslzeOJtslde -= ~.ABSTRPCT; 
~ Is tne bOl.Id~ Dox. . 

ResIzeOutslde Is Intended to ctla'lge the size of areamteIRect. It 
ShOUld be lnlliemented to do l'11~r-level operations on the area, 
StDl as reslztng areas contained Wltntn tnts &mar a'ld then call 
SELF .setOuteIRecl 

1. TAre8 ifTl)lements area objects that are used to define areas on the screen 
In a general way. The areas mayor may not haVe borderS.. TWIrDJw, 
TPn!l, TPln, TPad, TBn2, l'Br8rmArea., CI'ld TDlal~ are all 
desceI oents of T Area. 

2. You never create a TAre8 ~jeCl You always use SO"ne descelrJcrlt Of 
TAIea. 

3.' You wll1 not usually not StbClass TArea. 

Il You wll1 Sl.bclass one desCendEllt of tllls Class, TWIrdJw. 

S. The bot.ndar1es of Sl area are set with the methOdS setOIteIRect and 
setlmelRecl Do not ct&lge IlIJeIRect or outerRect direcUy. 
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TArIay 

IEFlt£D ~ none 
N-ERlTED DATA f1A OS: R size: Lc.G1NT; 

ho1es1ze: JNTEGER; 

hOIeStCt :NTEGER; 

DATA FJEJ OS: R recorcsytes: INTEGER; 

t£I't-KUt 

Part 0 ClII$$ ReFerence a-ts 

Tne f'UTOer of real elements in 
this array, not CCU'ltlng the 
hOle. ThIs Is a Lc.G1NT for 

·~·tne· benefit· Of tlJge C011ectlons, 
su:tl as remote data baSes. It 
Is always In tile :NTEGER range 
for lnsta'lCeS Of TAITay. 
me f'UTOer Of Dytes from tne olass 
pointer to the ayncrn1c data area. 
o meal ~ hOle at tile beg1m1ng; 
value Of size meal as nole at tne 
ena. 
me lnlUal size of the hOle, . 
measured In f'UTOer of rnentlers.; co 

t-k)W rruch to grow tne army by If 
tile rDeSlze goes .to D. 
Bytes per record. 

CREAlE (Object: l(I)Ject; 1tshe8p: lHB8p; InItlalSlaa<: INTEGER); 
_ INTE~ TArray; 

InlUaJSliD< Is tne size Of tne InlUal hole, In rnentler-slzed lI1lts. 
_ Is the f'UTOer of bytes per record you wiSh the 
array to nave. _ roost be CIl even f'UTOer. 
SlZEa=(~) Is often used. 

TAlTayD£ATE creates CIl erTllty array on ltsHeap tIlat has 
_ bytes per record (array.rewlc8ytes:-
byteSPerRecm~ InltlalSlack Is a nole for array met "'~IIbe~rs, 
e)(pressed as tile f'UTOer of met Ilbers tne hOle COUld hOld. If 
InltlalSllD< Is greater UlCIl 0, tne insert metllOdS cal be used to 
1n1t1allze tile list wltnout allocating w.y addIt10nal ~. 

N. (l: L~ Ptr; [EFpu" T; 

lis al orcJ1na1 position In tne array. 
The return value Is ., acJaJess fOr the e.lement. 

IV. returns the addJess of tile element at tile given posltlon in the 
array. BecaJse the addIess Is In relOCataDle storage, It Is vallO 
only lntll the next time the neap Is cor11)8Cted. For that reason, 
QetAt Is prefeJalle. 
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1]l1s metnod Is used for a s1n1lle Sl&)SCripted fetctl. Instead of 
using 

x:- 0IdAml)(l]; 
as you WOUld to fetch element I fllm tile Pascal ~y 
ordAmly, you write 

x:- ~Array.AtQl).; 
., - I 

to feten element 1 fllm the TArray myArray. 
DebUg (rutt.evelS: INTEGER; _ S255): Q\JERRIIE; 

ruTt..ewls Is the fU'Tt)er of levels of detail printed. 
rnermerTypeSt.r Indicates row tne array elements SI'lOUld be 
treated. ThIs value Is a data type; the ClebJgger prints out the 
values Of the elements as If they were Of Ws type. 
DebJg Is called by tile ToolKit debUgger to print details aboUt 
this array. rurt.evels determ1nes now mEIlY levels of detail are-
printed. . When rurt.evels equalS: . 

o (zero), the debUgger prints )Ast the class of array; 

1, the deDrpr also prints siZe of array; 

2, the debUgger also prints a COfT'4)8Cted list of metTter classes 
greater tha't or equal to 3, the debcJgger also prints class, size, 
crlCJ calls ~1) on metTters Of tne array. 

DelAll; [EF PU.. T; 

D81A1l aeletes all tile elements Of Wl array. me array Itself Is 
not cJeletea. array.slze beCOITes 0. There Is a nole Of size 
arrayJd8Slze. 

EaJn tpRoa:I1RE OOT(Q)~ ~ fEFPU... T; 

DoTOCI))ect Is a PRCXEX..RE that takes a pointer as Its 
argl.ITWI'lt. 

EaJn applles the given PROC:ELRE to each element In the array. 
For eXCl'J1)Ie: 

myAnay.Each (Tally): 

Is ~valent to: 

F~ 1- 1 10 myAnay.slze 00 
Tally (myAnay.At(lt 
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~ (I: LCJONl& 1EFPU.. T; 
lis c.l ordinal position in tne army. 
DelAt deletes tne element at position l; elements after I are 
reruT()ered to flll In the erT1)ty space. 

DelF1Rt; 

DelFbst deletes tne element at h .beg1mtng Of tne army; 
elements after tne first are ret'UTt)erecJ to flU In the erT1>ty 
space. ThIs Is 8CJ.dvalent to army.DelAt(l). 

oeu...a; 
DelLast deletes the element at the end of the army. This Is 
~lvalent to De1At(array.stze} 

DelMBnyAt (l: L~; hOWt1aly: L~ 1EFPU.. T; 

1 Is a1 ordlnal position In the army. 
~ lndlcates tne ~r Of array elements to be deleted. 
DelMBnyAt deletes a ~r Of elements fran the army. me 
first deleted element Is at position l; elements after l~ 
are ret'UTt)ered to fill in the erf1)ty space. 

FIrSt.: PU; 
me return value Is a pointer to a record whoSe size Is 
array.retOlll3ytes. 
FlJst returns a pointer to the fIrSt element In the army. Tnls Is 
ecpvalent to may.At(l). 

GetAt (I: LaGNT; I£len&1t: Plr); 

1. Is a'l ortnnal position In the army. 
pElement Is ... addIess for the element. 

GetAt returns the cDDess of the element at tne given position in 
tne army. It Is slmUar to AI. except that tne syntax of tne call 
Is 

myAny.GetAt (L _ 

instead Of 
)C- myAnayA1(l)A; 

GetAt Is safer" because yo.u: progran does rot deal with a pointer 
to relocatable storage. 

JnsAt (I: UNlINTi pRecont Plr); IEF H.l.. T; 

Its CIl ordlnal positlon in the may. 
pR800rd Is a pointer to a recora WhOSe size Is array.l1lCOltSyt8S. 
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hAt Inserts an element In tile amy. me newly InsertecJ 
element ~les poslt1on L 

JnsFlrst~~ 
pRecord Is a pointer to a reconJ woose size Is array.l8COld3ytes. 
InIFlrst Inserts an element at Ule tJeg1ml~ Of tne array. The 
new element ~les tne first po,sttlon In tne array. Tnts Is 
ec,Jlvalent to arrayJnsAt(L pRecDd). , 

JnsLast~~ 

pRecwd Is a pointer to a record whose size Is array.recor«mytes. 
JnsLast Inserts an element at the end of the array. The I'leW 
element ~les the last position In the array. This Is equivalent 
to arrayJnsAt(may.sJ2e+L 1AmId). 

Last: Ptr; 

The return value is a pointer .to a record woose stze Is 
array.mcorcl3ytes. . 

Last returns a polnter to the element at the end Of the array. 
This Is .valent to arrayAt(array.slze~ 

MrIlyAt (L ~ LaGNT) TAnay; 

lis an ordlnal position In the array. 
mwt-1Bn)' Is a I'UTlber Of elements. 
MrIlyAt returns an may Of size hOWMany containing copies of 
the elementstrom the original array beg1m1~ at posItion 1 8ld 
OO'ltlrulng tIlrOtlJ'l hOWMany elements. 

MemleI8yteS: :N1ECER; CNERRJ:E; 

MallbDBytes returns array.l8COJd3ytes, tile I'UTlber Of bytes In 
eecn element Of tne may, as was specIf1ed In tile byleSPeJReOOJ1HWVt1iWY'1d 
panmeter of tile TAnay.cH:AlE call. 

Pus (artee LQGNT; ·fAeam Plr) LQGNT; 

after Is a the poslUon in the may. 
IADJId is a pointer to a recoll1 
Tne return value Is a poslt1on In the array. 
Pol searcheS the may, beglnn1ng at posIt1on after+l. It returns 
the posIt1on of the first element foln:j that Is ec,Jlvalent to the 
record pointed to by pRecon1 If no such record Is foln:j, Pol 
returns after. 
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PUtAt (l: LCJGNT; pRecoIlt ~ tEFPU.. T; 

I Is tI'l ordlnal positlon in tile array. 
JAetDd Is a pointer to a record Whose size Is bytesPeIRaXJld. 

PutAt deletes tne element at position L .., replaces It wltJl tile 
recorcJ pointed to by fA!CDn1 
This rnetnod Is used fOr a sin1l1e ~rlpted fetch. Instead Of 
using .~ ... 

0IdArra){l}- ~ 

as you would to replace element I in Ule Pascal PAPAY OIdArray, 
you write 

myArray.PutA1(L _ 

to replace element lin the TArray myAlray. 

sara: TAmtySccmet; 

me return value Is a'l ~ fOr tnls array. 
SCS'ner returns till Object of Class TAmtyScaner, allowing use Of 
arraySamer methOdS. ll\ls Is 8(J.Ilvalent to 

array.8Ca'll8rFrom (1, sca'F~ 

SCSI.mFnm (flIstTOSctn Lt:Ni1NT; SCII"OlIectkrt ~ 
TArrayStaner; IEF~ T; 

ftrstTClScalis a position In tne array. 
scarDlIectlm scn=onI8Id or sea 1B&JkW8It1 
Ttle return value is a new ~. 
sea. BlFrom returns Ell Object of class T ArI'ayScaYler, with 
arraySamer.PoslUm e(JJal to flrstTClScal m1nJs 008, so that the 
first call to .laySca.er.sc.. returns the addless of the record 
at flrItTOSca\ 

StanEdlt (wlttSla*: 1NTEGERl; 

wlthSls:k Is the new value for tDeStd. 

StanEdltcta.gas thje value of tuIeStd to wlthSls:k. The next edit 
call creates a nole of size wlthSl8ck, so that ~aent edit calls 
act more quiCkly. 

~clt; 

stoJ£dlt removes the nole from the amy ana sets rd8Std to 0 (Z8ro~ 
My ~ Ent edit call rerooves .. y tole It forms. 
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FALlRE CXNJJl'1(Nt Heap CSl't grow. 

Nl1ES: 

Array > 32K bytes. 
DeleUng frem ef1l)ty array (mly CheCked If the cJebUg 
meru Item Ct£CK LIST Ir'I)ICES Is m~ 
SlbScr1pt out of JCrlge (mly CheCked If the cJetlug menJ 
Item Ct-ECK UST NJICES Is on~ 

1. M array Is a space-opUmlzea llst. It Is .slmllar to a lISt ObjeCt, but 
WIlere a list contains Object henCDes, en may contains recordS. 

2. While an Object C8'l haVe refeuer~ to 1t In several Usts, a record can be 
In only one array at a tlme. 

3. use lnst5lCes of 1'St.rIrG When you need to store 8 string of Char8Cters or 
one-byte values. 

Il Ust operations are roore convenient a'ld Often N'\ faster t.ta"l array 
operatloos: TArray tlaS a relatively Itmlted Interface. 

5. Arrays tlCWe tnree modeS: . cnNIte ~ edit ~ CI'ld sialic I1ICdl 

6. When you ftrst create an may, it Is In create mode. You deflne an 
InlUalSlaa< value in tne a£AlE call. The may Is given ernM1l 8f'Il)ty 
space to hOld InlUalSl&* recon2S. That space Is the hOle. As you add 
metllbers, tne space In tne nole Is used for tile new rnermers. 1lle cmolIlt 
Of space allocated to the array doeS not ChaI 'Q8 t.Iltll you f1ll ~ the hOle 
with may metloers. You can also can array.stq£clt., wtUdl removes the 
hOle from the may. 

7. 'Ntlen the hole is filled, the array enters static mode. In static mode, no 
tvlle Is ever maintained. If you em a rnermer, tne array Is cop1ed Into a 
space large ernM1l to nold the 8(tJltional rnermer. If you delete a 
met'11ler, tne extra space Is freed. 

8. Enter edlt mode by calling may.startEdl1(wl~ In edit mode, a nole 
big ernM1l fOr withSJ.Cd( elements Is tnttlally createc1 ~ you Cdl 
rnermers, the size Of the rKlle aecreases.. The nole Is always positioned 
after the last element lnserted or after the position ~ied by the last 
element deleted. When the hole Is entirely filled, the space allocated to 
the may Is increased, so there Is a new role big ernM1l fOr wlthSlack 
rnermers. If you delete rnermers,. the extra space Is al1ded to the hOle. 
call array.stq£dlt to stop editing. My space taken t4l by the role Is 
tIWl freed. 

9. may.slze. array.I8wuSytes cemot e>eceecJ 32767. 

10. You can ~s array elements faster by creaUng CIl altas for tne array, 
a1d tnen using (tU)le-lndirect polnters. The array rrust nave no hOle, or 
a role at the En:I of the may" for tnts metrlJd to work. 
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Assu'ne ~ haVe created an array s1m1Jar to tnls one, Where 
1YPET-RE~ 

{tIelds} 
ENJ; 

VAA. myAnay: TAJTayP= 1]; 

Also, asst.rne you haVe created your array In some way soon as U'lls: 
myAmly:- TArray..cR:ATE (NIl.y neap; 1nltalS1ze, SI2E~ 

TO access the array more (JJ1c1<ly Ulan you COUld w1Ul At ala PUtAt., 
aeclare some variables like these: 

lFastT-RE~ 
headel: T AIrayHeader; fA pre-deftned TOOIKlt type.) 
I8COIds: ~Y(1..6lDI a= T; (The rumer In Italics Is given 

here as III 8XII1~e. It ShlUId 
be 32IDlISIZECF(TJ 

ENJ;. 
lPFastT-. lFastT; 
n-FastT- -TPFastT; 

Then you CCIl access tile array IlJ<e tills: 

Tl-FastT(a)-" ~ tRee; 
tRee:- Tt-FastT(a) - • .l8CUldS[J]; 

Where tRee Is a record of type T. The array bOU'las In lFastT stoJld be 
chosen to be large ef'lOlM1l to avoid l'Slge-ctleck errors at nil time, but 
rrust be less that· abOUt 32ID) DIV SlZEa=(T). . 
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TSca •• 

IEFJN3) SLeCl..ASSES: rene 
IN-ERJTE[) DATA f1FJ n.ct R oouectkrt TCoJ.leCtkwt 

R poslUcn L~; 

.. aement: INTE(ER; 

R atEm: BCX1 EAN; 

none 

11le array bel~ scar. eel. 
me current posltlon Of 
tne SCCI'Vler. me socrner 
positlon Is always 
bet~ DefOrel or after 
memDers: D-Defore first, 
size· 1-after last. 
The ct8lge in poslUon 
for every san 1 if 
seaming fOrwalO, -1 if 
sccmlng backward. 
When this Is lRl.E, the 
next SCSl call returns . 
F AL.SE, st(Jl8l11ng the end' .. 
of tile seen me VAA. 
parameter of the sea... 
methld, which normally 
contains the rext record 
In tte array, Is 
U'lCIWlged after that 
SCSl call. 
TRl£ If the end Of the 
anay Is Inmtnent, so 
that the next SCSl call 
will return F PUE. 

CREATE (Object: lQ)jact; 1tsAnay: TArray; ItsJnltlalPosltkn L~; 
ItGaOllectlmt TScaI'Olr8ctloo T ArI8yS(8ller; 

ItsAmly Is a'l may dljecl 
ItsJnltlalPOSltkrl Is the 1n1t181 omlnal posltlcn In It.sAmly. 
ItsSca01ractlm Is a:aF'orward or scarS8ckWard. 

T_.a£ATE creates 81 object of type TArI8ySCtmer, 
WhIch Is used to .x;ess ItsArray. You never call tnls methOd 
dlrecuy; Instead, you use anay..sca. er or array.sca. mFnm. 
Those metnods call TAnayScamer.a£AlE. 
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~ (IAeooId: ~ [EFALL T; 

IASCmd Is a pointer to a new rnentler Of the array. 
~ a1dS a copy of tile record pointed to by ~ to tne 
army lrrrned1ately after the current posltkl'\. poslUm Is acI)Jsted 
by add1ng L regardless of tile current Jlaerra Il 

Delete; [£f' AU.. T; 

Delete deletes the record at tile ciurrent posltlm posltlm Is 
acJ)J$ted by add1ng anaySamer.lrm!menl 

De1eteRest; 1EF,ou. T; 

Delete deletes all recordS after the current poslUm, If 
anaySc8merJoonment Is +1, or before tile current position, If 
arraySca'nerJl aema tt Is -1. posItlm Is t.mta gad. My 
~ arraySca.el.8ca'l call returns FAl.1E. 

DIle; 

Cble sl~s tnat you are flnlShed uslllJ tills arraYsca I m. The 
next call to anaySamer.8ca'l returns F~ as If the end. of tne 
army had been reached. Ullike When the end Of the army Is 
reached, howeVer, tile returned record In 9ca1 remains t.mta ged. 

Free; OVERRD:E; 

Free deallocates tills arraysamer Object. 
a.taIn: pu;.1EF ALL T; 

me return valUe is 8 pointer to a record In tne army. 
CIJtaln returns a' pointer to the current record. For e~le, 
Where s Is an arrayscamer created with myArray.scalm 

)C- s.Q)taIn A; 

Is the sane as 
)C- myArrayAt; 

Replace (pRecont ~ IEFALL T; 

JA8CoI12 is a pointer to a record. 
Replace removes the current record fnm the ar:ray CI'ld replaces 
It wltn a cqly of tile record polntec:J to bY IA8OOId. The new 
record Is now Ule current record. 
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NJTES: 

scan ~M ~ PtJ) B(XJ EAN; [EFpu" Ti 

pI'IeXtReCOId Is a pointer to. the next record from tne array. 
The return value Is F ~ If the end Of tJle array haS been 
reached or arrayScamer.Done haS been called. 

scan begins at the beglm1rg of the array 8'ld, each time It Is 
called, returns a pointer to the next record. The record pointed 
to by the returned pointer Is refelted to as the CUlTl!!nt record. 
me value Of scan Is TAU: lIlUl scan Is called after Ule last 
reQOJ'd In tne may Is r~ or lIltll arrayscalm.Done has 
been called. If tile end Of the may was reacned, cn2 D:Ile was 
not called, the value of JNeXtReCOId Is NIL If D:Ile was called, 
pI'IeXtReCOId keeps tne last value It ta2. When scan returns 
F~ tne scarl. Is freed. 

seek (arrayPos: L~ 

arrayPos Is the locaUoo to wntCh you wtsn tile sccner to move.. 
arrayPos - 0 Is the beglm1rg of the may. . 
seek moves the current SCCI1 poslt1oo to arrayPos. It .t.rSlSfers ro 
data. 

SkIp (deltaPos: LaGNli 
deltaPos Is the f'U'Tt)er Of elements you wisn tne SCCIl posttloo to 
move wttnln tne array. A positive value moves tne position 
toward the en:.1 Of tile array; a negative value moves tne poslt1on 
toward tne beg1m1ng Of tI'l8 amy. 
SkIp moves the sca1 position deltaPos bytes forward or baCkward 
wtttlln the array. ~.Jrmmerlt Is t~rec1 SkIp 
tnrcsfers· ro data. 

L AA arrayScamer Is used to ~ a storeo data array, to SCCIl It, and to 
rr&'l1pu1ate Its 1ncI1v1Cl.al elements. Use TAmlyscalm ns Its St.llClasses 
to SCCIl mays. 

2. You may nave rmre thtI'l one arrayScInler for tne same may at tne same 
tlme. HoWeVerI If yoJ Ci)1 you OCI'1lOt use ~ Delete, or lleleteReSt. 
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TArea 

[EJ=JN:[) SlIJCl..ASSES: rme 
IN£RITE[) DATA f1FIDS: ~ Ulat are sl{JdftC8'lt. see TAres for Information. 
DATA FlFI DQ wJrd)w: TWIrDJW; me WlJd)w contaln1ng tnls 

.~.b(n;1 
PlIes: nJst (of 1Pane); Ttte JBleS contained 1n Ws 

bIn1 
panel: TPalel; TIle rae contalnIng tills bCfl(1 
scroner: TScroller; The scmuer for Ulls tan 
scmllDlr. VHSelect; The onentaUm of Ulls bIn1 v 1f tnls Is a 

H!Tl-ID YC1.R Pl'PUCATIa--a MIGHT CPU.: 

row of JBleS with a vertical 
scroll bar; h If tnls Is a colum 
of JBleS wltna hOrizontal scroll 
bar. 

CtlUdWlttPt CPt: PoInt.; dlllcL1st: 11..lst.; VM nearesrPt: ~ TAref:l; 

pt Is a point In wt~-relative coordinates. 
mlld.Jst Is a 11st Of areas conta1nea within trlls bIn1 
nearestPt Is the point In the returned area closest to pt. 
me ·retum value Is cne Of tne areas from mlld...lst. 
OllldWlttPt first f1rOs the point In tBUImerRect closest to pt. It 
tnen tne oor1l)al'8S tne new point to the ~ts Of all tne areas 
In (td}(l..lst. wnen It fi,.. the area that contains tne point It findS 
tne point In tnat 8I8B's ImeJRect tnat Is closest to Ule point. That 
value Is returned as rlBestPt. me area contalntrYJ nemestPt is ttle 
return value. 

Res1zeO.Itslde (newQIteIRect: ~ 

newouteIRect. Is the bolnftrl:J box. 

ResIZeQItslde Is used to Cha'lge tile size of bIn1ruteJRecl It sets 
the new value of bIn1OUteIReC~ lnvalldates as needed, ~)Jsts the 
size of the· sooller, tIld resized allJBleS In tne bald (by call1ng 
bIn1ResIzepaiSS~ It cal be re-~lemented to dO tl1~r-level 
operatlons m tlle t&1d, St£Il as resizing areas contained wlUl1n tnls 
bIn1 

SCIOUBy (de1taL.Qt L~ 

deltaLQ2 Is the atnIlt tne bald Is scrollect In view coordinates. 
1Bsnd.ScIoUBy scrolls the bald by the given atnIlt. Bln2s only 
scroll in one orientatlon, bEn1SCmIlDIr. The ttu'ft) Is also rroved. A 
positive dalta.QI scrolls towardS the end of tree view, wnlle a 
negative value scrolls towaros tile Deglmlng. wnen deltal..Cd Is 0 
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NllES: 

(?ero), the SCmllBy does not scroll, but, Instead, invalidates the enUre 
bn1 The next time ~ Is called, the band is redrawn. ThIs 
feature Is used for resizIng taIJs. 

SCrouTo (vlewl.Cd: L~ 

vlewLCd Is the poslUoo In tile view the band Is scrolled to, 10 view 
coon1lnates. 

" .. 
1'Bn1SCIOUTo scrollS the band by the given cmot.nt. vlewL.02 Is 
placed In the top left comer Of tile bn1 TIle tJ'UTt) leon Is also 
moved. 

numTo (newlllJ"rtPOS: JNTE~ 

rEW1lU1U='oS Is tile aeslred position Of the tJ'UTt) leal. 0 Is tne 
position at tile beglml~ Of tne aoct.ment, em 1000 Is tne posltlonat 
tne end. 

TBnl:nultJTo moves the tru"ft) to tile given poslUon., a'ld SCrollS 
the band. by the resulting amou'lt. 

L TBnIls never SUlclassed or lnsta"lUated by appllcaUon PrograTIS, ald you 
almost never call It. 

2. You CCI'l call the mettms llsted Slave in order to irllliement scroll~ In 
your own way. 

3. t-1ettms of TBand·are not normally used for scrollirg. Instead, use 
TPslel.Re\lea1LRect to bring Infonnatlon In tile panel Into view. 
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IEFlI'ED ~ rone 
N-£RIlB) DATA f1F1 os: see TPad. 

~ TMargIJRd; 

norNJ1l8Ody: Rect; 

Part II Class ReferenCe S17eets 

me marglrPad that defines the 
.~'marg1ns surrotJ1d1ng this bodyPad 

The secUm of the view that 
appears In this bodyPad. 

twE11-KDS: "lOne that are IfT1lOrtall for appllcaUcns. 
NJTES: 

1. Tnls class defines a pad used in creatlng tne prlntaDle picture of a section 
of a view. 

2. A bodyPad contalns a prtntele picture of a secUon of a VIeW. Each page 
of the enUre p~ntable image Is made ~ of the bodyPad a'ld a naglrPad.' 

Lisa ToolKit Reference 
·~-+---marginPad 
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Cl.Pm TCllJDDard 
SlF£RQ..ASS: 1'OocMI mger 

CEFJt£[) ~ oone 
N£RITED DATA f1FI 00 I"Gle are 1r11X>~t. see l'CloCI-1aI ager for rrore 

infOrmation. 

DATA F1FI OQ R haSVlew: EKXJ FAtt 

nasIcm: EKXJ EPN; 

R ~Tool: LCN3JNT; 

Nl1ES: 

F PUE trdcates there Is no 
ToolKIt representation Of the data 
In the c1lpbJerc1 
FPLSE lrdcates Ulere Is no 
U'llversal graphics picture of the 
data In tne C1IJDBO. 
FPLSE Indicates there Is no 
lJ'lIversal text version Of the data 
In the C1IJDBO. Note tnat you 
neea to use the Ullversal Text 
Bulldlng BlOCk to use U'llversal 
text. 
TRlE If there Is a'\ lcon..refe~ 
avallable. 
COntains the tool ruRler of the 
application tnat last loacJeO the 
cllIDMtd. 
contains tne OS process ID Of tne 
process that last loacJeO the 
d.-do 
A .... CIl a file containing a 
~ Of the cUpb:Jaid before 
COf'N8rslon. 

L The oJ.II;taDd object acts •• cIIectory to the Clipboard, wntcn stores the 
last data cut or cqJled tn:rn ~y Cb:Unent. on the deSktop. 

2. Every process nas Its own ~d. 
3. You may wa'lt to 1nspect the ~d's data fields to find out Whether or 

not you can copy InfOrmation from the CltpboarU. 
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SLFERCl..ASS: TQ)Jact 
IEFlt£D ~ TArray 

wOe 
TUst 
TStI1ng 

IN-£RITE[) DATA flE1 OS: none 
DATA F1FI os- R size: L~; 

RW dynStart: INTEGER; 

00leStart: :NTEGER; 

rdeSlze: INTEGER; 

hlleStd: :NTEGER; 

Part II C}8$$ RefeJ'enoe SI1eets 

The R.lTt)er of real elements In this 
- COIlecucn not CWlUng the nole. 

This 15 8 La-GINT for the benefit 
Of I'lJge C01lectlms, SUCh as remote 
data bases. It 15 always in the 
:NTEGER range for lnstalCeS of 
11..lst., T Array, ~ TStrIng. 
1lle R.lTt)er of bytes from the class 
.polnter to the dynanlc data &rea: . 
o me.-.s hOle at the begim1rY:J,Wlue 
of size mealS nole at tne end. 

The lnlUal size of tile hOle, 
measurea in R.lTt)er Of conecum 
rnent)ers. 
HOw rYU1l to grow tte COlleCtloo 
by If the tdeSlze \PlS to D. 

~1E (d»jaCt: lQ)Jact: taIIt lHIIp; hdalSlal*:t-tIECER) 
TCoIIIctkIt 

~Jac\, in tills case. ~ rrust be we (t)jact tnat was allocatea by tne 
Sl.t)Class's CR:AlE meum by calling ~jact. 
InltlalShD is the size of the lfjUal rae" In merrtJers. 
TCoJl8CtICn.(H:AlE creates III Ci)jeCt Of type TCoJJectIm 
JNtlaJSIa* Is 8 hOle fOr 0DIIIatirJ'\ rYaYbtrs. If ~daJSI-* Is 
greater thErl 0, the inIert methods can be used to lnlUallze the 
COllectIm, without. allocaUng any storage. This Is never called 
dlrecUy; It Is called by ~1E meU02S of SlbCI8SSeS. 

Clone taJt lHaap) Taa)act.; CNERRIE; . 

heap Is en avaU8ble heap. 
The return value Is a new collectkll that haS the sane contents ana 
CharaCteristics as the calling C01leCtkn 

TCoUectknClme creates a copy of the COllectkn 

MelrtaByteS: INTEGER; ABSTRACT; 

U-2D 



Usa ToolKIt RefeJeIr::e tvIinJaJ Part 0 Class RefeJeIr::e S11eets 

1:te return value Is a size, In bytes. 

TCollectkn.MentJerBytes Cb!s rothlng. In St.bclasses, Men1JeI8ytes 
returns the f'U'TO!r of bytes used to store a col1ect1oo merJt)er. 

EQI8IS (otheIColIectkn TQ)Uect1~ 8XI F~ 

otherCOllectlon Is cnoUler colIeCtkn 
TIle return value tells Whether or .not the two COllectklls are equal. 

lCOllectJmEqll81S tests Whetner tills COUectlUl contains the sane 
elements as otheICo11ectkn 

startEdlt (wlUlSla*: JNTEGER); 

WlthSJ.ad( Is tne new value for 00leStd. 

TCollectloo.StartEdlt cnanges tne value Of fd8Std to wltnSlCO<., 
TIle next edit call creates a role of size wltrSlD<., so that 
stl)Sequent edit calls act nore quiCkly. t-t>les tnat fOrm from edit 
calls are rot closed t.rltll the next can to OOllectJ.m.Stq£dlt. . 

~dlt; 

TColl8ctlm.Stq£t rarooves the tole from the COllectlon and sets 
nolesta to 0 (zero~ My ~8lt ecJlt call tnat has no tK>le 
rarooves any nole it fOrms, t.Ilt11 tile next call to StartEdlt. 

Inst 1BItyAt (l: L~; otheICollectkn TCoUect1ort IrDex, ~ 
L~ 

I Is CIl Index runDer fOr an element Of the .C01lactIon. 
otherColIectlm Is a coDactkrl that cmtalns the elements to be 
Inserted. 
IrUex Is ., In:Jex I'U'ItJer for an elfJlTB1t of tile otrao»llect1m 
mwHII rj Is the runDer of elements to be Inserted. 
1'COlIeDtknnr _At Inserts elements from 8 0DUectI0n Into this 
C01lactIon. 

InsM.Il1sAt (L ....... ty. LOGNr): 

I Is an In:Jex I'U'ItJer for an element Of·the coDectkn 
ruwt-1Bny is the runber Of t'IJll elements to be inserted. 
_ Inserts rul elements Into tne coUectlon after 
tte given point. 

PRIVATE Mm-DlS (Ql1y called by dClaSSes~ 
0led<IRiex (Indmc L~ 

IrUex Is an lRJex n.mber fOr an element Of tne 00IleCtkn 
lCOJleCtkJ'L.alea<Jnde tests to be sure that hEX Is greater tncr1 1 
and less tlal or equal to COlleCtknslze, If the CUXJg menJ Ct-ECK 
UST 1r£lICES com, a.a was cnosa J. 
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~ 

PddftwIBn1Jer (l: LCIGNl)· LaGNT; 

lis 81 Index rum8r for S'l element of tile COllect1on. 
The return value is the addIess Of a mel I iler of tile conectkn 

TCollectkl'l..AddrMl returns a value tnat can be lnterpreted as a 
pointer to a given element of the COllect1on. Tlle aacJress Is vaUd 
only momentarily., as COll8CtlOns Olke all ObJects) are stored 
aynamtca11y, and C8'\ rrove at an~· t.tme. 

~rs (dstMa'" SUIrtJrIieX, mwMany: LaGNll: 
dStPmr Is ... adar9SS. 
startJrdeX Is the Index rum8r for tile first element of thls C011ect.loo 
to be coplea. 
tmwt-1BIay Is the rum8r Of elements to be copied. 

TColl~ coptes elements tn:m tne C011ectlm to 
dStPddr. 

EditAt (athieX: LaGNT; ~~ INTE~ 

atIndeX Is the index I'Ult)er for the pl~ In the collectlon Where the 
edit Is to occur. 
del~ Is the rumer of ·mamers to insert or delete. 
TCoUecUon.EdltAt addS or deletes meIl'D!rs of the COlleCtkn If 
deltat lIIiDn is greater tim 0, the rnentlers are added. If 
delUf-1embers Is less tr&l 0, merlb!rs are deleted. lllls metnod doeS 
all tne work (resizing the COIIectIm, movtng mermers 8lOU'ld, 
relocating the role) except actually cop~ meIl'D!rs Into the 
COllection It 1s called by other edt metnods. 

ReslzeCoD (naib:isPUI ~ N1EGER~ 

1IIId&1PlUIHJI81s the C8PEIllty Of the 00II8Ctl00 after tnls metnoa 
Is called. ItS V8lUe Is 8CJ8l to 00Ile0dcnslze plUS tne nole. 
1'COJ.IectknRaI. era QIS U1e CIllCUlt Of ~ allooated to tnls 
COU8CUon to rra1C1J11Pb1 .. 1III'B1'IbeI8yt 

ShlftC01l (~ aft8IDSthB<. tmwt-1BIay: "'IE~ 
8fteISmrdIX 1s a posltloo In the conectkn 
art8IOItInrBc Is a position In tne COlI8CtIon. 
rvwMEr'Y Is a IUT1Jer Of elements. 
1'COIl8CtJa'lSjftCdl· moves the hOle by -moving rv.t .. 'Y elements 
rlglt afterSrcJmex to be rl{1lt art.edlsthIex. 

1. TCollectkll deflnes the baSic st.rooture for all .QI'Ol4)S of objeCts used in 
the TooIKlt. Thls inclUdes tUes, anays, lists, and stdf9. 
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2. TCoDecU", Is ~ abStract class; 00 Objects of type TCollecUoo are ever 
oreated.. Instead, you oreate Objects of the SUlolasses of TConect.kn 
T Arrayl lUst, TFUe, en] TSt.I1rQ. 

3. COllecUoo.sl2e Is the runber of actual rnent»ers, not CCU\tlng tne hOle. 

4. You C81 I~re the hole When uslrY:J most methlds. However, if.yotJ use 
tne private methOds, you rrust take Ule tole into COXU"lt. 

5. stnce COlI8ctlms may be given more space~' tfian Is needed to hold tile data 
in them, Ulere may be CI1 \.R.ISed ~le· scmewt'lere in tte sto~ blOCk. 
Tte fieldS rmestart and hlI8Slze specify On rnent»er-slzed t.Il1U) the 
starting 100ex of tile role and tne length Of tile role. When fl)leSJze Is 
zero, there Is ro role.. If rnent»ers are addea When there Is ro rolel the 
storage blOCk Is expel oed to allow for at least CI'lOtter toleStd merrtlers. 

6. OOllect1ms nave three modeS. C/lNIte ~ edit ~ ana sl8Uc I1IOt1S 

7. When you first create ere mllectkrl, It Is In create rnxJe. You define ere 
lnIUalSUD value In tne ~TE Call. 1he coIJeeUm Is given erD.q'l . 
empty space to hold IrdUalSJ-* elements. That space Is the hole. As 
you add mel'Jt)ers, the space In the hole Is used fOr tJle new mel Ilbers. 
The anotrIt of space allocated to the COllaCtJm doeS not Chal9i ",tll you 
fill ~ the hole with mllectlm met.lbers. You cal also call 
COllectloo.stq£dlt., Whlcn removes tne nole non tne COllaCtkn 

8. When the hOle Is filled, the conectlm enters static mode.' In static mocJe, 
00 hole Is ever maIntained. If you ~ a fTleI'Tt)er, the conectlm Is cop1ea 
Into a space large erD.q'l to told the acJd1t1ooal melilber. If you delete 8 
rnent)er, the extra space Is freed. 

9. Enter edtt mode by call1ng -~tnSIa:k). In edit mode, a 
hOle big erlOlql for wlU&dt elements Is lnItlally createc1 ~ you aC1d 
rnent»ers, tne size Of the tole decreases. When tile tole Is entirely filled, 
tne space allocated to the couecum Is 1ncreaseQ, so there Is a new twlle 
big enotJC1l for wlUISbd< rnamtJerS. If you ~lete rnent»ers, the extra 
space is addea to the 001e. can _t to stq) edlUng. My 
space taken t4) by tna ,.,le ls tnen freec1 The r.lle Is always posltlcr.ecJ 
after the last fTleI'Tt)er tnsert.ed or after tne posltlon that was ~led by 
tne last me1Tt)er deletec1 
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~ TCaTlTam 

~ 

IEFJN:D SlB1ASSES: 

IN-£RITED DATA F1EI m 
DATA FE1 net R CJ'I1N.I1tJer. TCrncN.nCJer; .~·The cornrT8'ld rurtler of tne meRJ 

Item that deSCrlDes tile corrmn1 
R ImarJt TJItale; The InaJe (usually a view) to WhIch 

the camlEflC1 applles10r NO.. If tne 
data Is stored in the wIrDlw. 

R TRlE mealS that tnls COIlIT'ICnl 
can be LI1dOne.. 

R ~ EKXl fAN; Tnts value Is TRlE If the last call 
to Pelfolm was In doPhase or 
redoPhase.. 

revelatton: TReveIatlon; Determines ~. rruch of the 
selection stwlt1 be art.omaUca1ly 
scrolled Into 8 IB'8 When the 
coomand Is perfOrmed. can be 
rona (00 scroll~ scme (scroll to 
stew SOOle part Of tne selecUoo), or 
all (scroll to display the enUre 
selection, If poss1ble~ 

'vi U'HllteBefOle: PARAY[ ....... oy-,a-IIIFI---.-e] a= EKXl FAN; 
TRlE tells the ToolKit to remove 
the hl~ll~Ung from all selections 
before P8IfOm(ancFhase) Is called. 
The defaults are 1RlE 

W hUlteAtt8r: PARAY (rwl .... a-il~tFl--.... eJ a: EKXl EAN; 

~ Ya.A N'Pl..I::A~ H-BT 0\t6lRI:E: 

TRlE tells the ToolKlt to ada 
h1~l(1lUng to all selections after 
ParfmIi(cmcFI Ble) Is called. The 
defaults are 1Rl£. 

~TE (Ci»ject: 1(1)_ IHlaJt 1HBap; ItsCl'nlNllDr. ~; 
ItsJmage: TJItale; lIlh:bae: EKXl fAN; ItsRevelatlcn: 1ReWlatlc:r1~ 
TQJmaId; 

ItlOTlN.lTlJ8r Is tne comlalCS runDer Of a ,rTVnI corrmana. 
ItslrraJe Is the InBJe to which the amnald 8A)Ues, usually 8 view, 
or NL If tne data Is storecJ in tne wIrIbw. 
t.sLnb:Ib1e trdcates whether or rot the CUI i. i a Id can be reversed. 
ItsR8VeIat1oo determines now rruch of the selection Is scrolled into 
view When PerfUiiiils called.' TIle value cal be reveaDGle (no 
scrolling), IW88lSOn1e (scroll to shOW some part of the selection), or 
revealAll (scrOll to display the entire selecticx\ If poss1ble~ If the 
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SJlecUon Is aIrea2y fUlly displayed, tnts field nas no effeCt. see 
TPa1eLReVeaI... for more lnfonnaUcn 

TCcmTanCH:AlE creates CI'l Object of type TCcmTad. 

Perfmm Is called When the CXITIlald Is dOne, l ... ::Joue, or redone. If 
tile (DR,B" Is lrJ1)lemented using a filter, PerfOrm often jJst 
lnvalldates (see 1PanelJnva1RecQ the ctlanged areas of the view. If 
the amna.s Is not lrJ1)lemented wIth a flIter, Perform stlOuld carry 
out the acUon Of the conl.ad 

t£rKD YaR APPUCATI~ WLL CPU.: 
CH:AlE (CIljact: 1Q)Jact.; ItllB8p: lHeq); It.sCnxNnmr. ~; 

Its~ lIInEV'; 1slhbIble: BOCI FAN; ItsRevelatkn. TRevelaUm) 
TCcmTa~ . 

see atxwe. 
t£1l-D)S YaR APPUCATI~ MIGHT CNERRB:E: 

conmtt; 1EFPU... T; 

conmtt Is called When a conmaI w:J has been dOne cn:J CCI'l rot CI"ly 
longer be t.nb e. (conmtt Is usually called When cn>tner conmaI Kl 
Is given by trw! user.) see rote 4. TCcmTanconmlt dOeS rotJllng. 

EcD1VlrtualPart ~ OOTCOject (em) TQ)~ 
PRCXHLRE DlTQ(J)ject Is a proceda'e that takes al 
Otlject-referenoe Of type -.-a.ject as S'l ~t. OOToQ)ject 
camot be a metJlod. It Is usually def1ned as a local procet1Jre within 
some metnod. 
~ is used In lrT1l1emen~ a filter. A vJrtuBJ part Is a 
selectable part of tre set of Objects. Every virtual part rrust be era 
obJecl. OOT(Q)jIct Is a ptooedlre that a:ts on tile virtual part. 
When taIdrwjJ some acUen that depends en the action Of l.Ildoable 
001" ... , call In8JB or vtew_ g1~ as the ~t 
the methOd you wa'lt to apply to the Objects. If tne last amnald 
haS been dOne (that Is, If CDlI.al1Pel'olill was last called with 
dOPnase or redOPhase), Is called. 
CDrlTllrl1E:a:r.wtl8l:wt calls FUterAnDo, Which alters the Object 
before call~ OlToCbjact. 

You do rot haVe to relr'r1llement except 
fOr COO'I'nEn2S that act on more tI'&l one Virtual obJeCt at a Ume. 
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NlTEa 

F9r exanple, If the cxmraK2 Involves reordering tne Objects In your 
data set, ~lement 001 mad.EEdlVlrtualPart so that It dOeS the 
reortlertrYJ. 
When you do not relfTlllernent TCXITmn1EactlVlrtualPan, lrT1>lement 
aJllladFUterArdlo for cxmraos tI'lat act on ale virtual object at 
a time. 

lConl'. nEachVlrtualPart calls view or 1mage.E~ to get 
the actual set Of data. (you nave to ~lement Ea1lActUalParl see 
the reference Sheet for TVlew or TIrrBJe.) E~ rrust 
return a list of ObJects tnat togetner "*<.e ~ tile aata set. 
TColinanEachYlrtLalPart calls FUt.erArdlo Ot"a! for each Object in 
the llst. 
00 not call oorrmBnd.E&alVlnualPart dlrectly. HOWeVer, wnen you 
are ~lementlng your own version Of COIII1"I1E~ you 
may call 1'Ccm.adEadlVlrtuaJPart from your metnod. 

FUterArdlo (actua1Q)) l'Q)ject; ~ 
. . D)T(Q)JBct(ft1tetecDJ)1Q)~ 

actualQ)J Is a'l actual part of the CbUnent. 

DoTQCI)ject is a procedlre that takes Sl Object-refereooe Of type 
T(l)jeCt as CI'l argLmeI'll OOT(Q)ject caTIOt be a metnod. 
FUterArdlo Is used with filtered COIIIISIds. It Is intended to cneck 
actual(l)J, CI'ld see If the cailiald WOJld nave ~ it. If so, 
FUterArdlo· shoUld chaI~ tne Object accol'dlng to the action of the 
COI'I'I"nCn2, call OOTCOlject gtvtnQ the ftltaecDJJ as Sl argu-nent" an:s 
then Chalge the Object back to fts U18ltered state. 
TOI.I.aId.FUte!'Ardlo calls OOToQ)ject., but ooes not niter the 
Object first. 

Free; 

Free 15 called by the ToolKit When a wlI.ald CSl no l~r be Cb'le 
or t.nD e. lCOIrmlldFl'88 deallocates the carma a Object. 
&mlasses shoUld CMm1de l'DJi.I.al1Free If there Is CIlytl'llng other 
than the exlilrald object WhlCh stwld be deallocated at the sane 
tlme. 

1. All 00111'1 alOS tnat make sl~fi(3lt Cha'lges to the CbUnent shoUld 
return CI\ instance Of 1'CXI.I.BIl or a cJesoerCIlt of 1'CcmiBId to the 
ToolKit. See the LJS8 l.ISer Int8rf8ce StII7r.18Jr1sfor staldards. 

2. The ToolKit tells the carmald object to PKfOIn. with crnEFhase 8(.JJ8l to 
cmPhBse. If tile user chooses Lrldo from the Edit meru, cnj the Willald 
object C3'l be Lnbe, the ToolKit tells the CDlliaa object to Perfollil 
wltn OTlFhastfequal to...mPnase. If tne user again requests lIldo" tne 
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ToolKlt ~llS the emmau" ~jeCt to PerfoIm wttn anFhase 8CJJ8l to 
ndFhase. ~t U'ldo le(JIeSts alternate between U'DAlase a'ld 
rdAlase. 

3. wren a'lOUler ~ Is sent to the ToolKIt, the ToolKit first tells the 
last COIrlllfla Object to Ccmnlt (l.Illess the OEIlillfla haS been l6ldone) a'ld 
tnen to Fra& If tne last PerfoIm was wttn ~, tile COllmlt call Is 
omitted. 

4. me Ccmnlt metnod Is Intended fOr use Wltn COl I II. m that can not be 
easlly reversed, DUt tnat you wtrtt tJle user to be able to~. You 
Implement SUCh a ~ so that the acUm of the ~ Is not 
actually carried out tne wnen the ~ Is given. Instead, you make 
tile alsplay ~ as If the COIII,ald was carried out. This Is referred to 
as HJter.lngthe display. If the ~ Is then tnbe, you C3l sln1l1y 
display the true state Of· the aata. If tnlther COTmI Kj Is given, call 
COIllidt to actually Cf8lge tile data 

5. If tne COTmIIS Is Implemented using a filter, the act100 Of the callill" 
·ls not carried out by PerfoIm. PerfoIm usually slll1l1y Invalidates regions 
Of tree view that WOOld be CIWlged by tne COIlllald. 

6. All methXJS that would be affected by the scUm of ftltered calli." 
are Ifl1)lemented so tnat they call lVlew.ElDMrtualPart. .Glve a 
procea.ae tnat acts on a lQ)ject-type reference as 81 8J9IT8lt to 
"Mew~ If the COIII.&.s haS been dale (that Is, 
CXJTmIK1PerfoIm was last called wltn md'I&O -~ or 18dCAlaSe), 
wIrmw.F1lterDlspatch Is called. wJraJwFUt.eJ01spatdl calls 
aJ.I •• ld.EachVIrtuaIPart. If the CQI1l1I.~ alters the set of Objects 
displayed In tne view, you sto.Ild reln1l1ement so 
that It prCdJCes the correct set Of Virtual parts. 
TnrwnmgvtFMIWi'rt.t...dPart simply passes eacn Object frOm 
v1ew~ to CXITIlBI1FDterAldh If the COI",81d· alters tne 
lnalv1tlJal parts Of tne vlfIW, you snoutd Implement CXI1I18 dFllterAnCDl 
so tnat It cneCkS Whether or not tne COTmI Ki snoutd haVe cragea that 
particular Object Sld, If It snoutd haVe, ttlangeS the Object so tnat It 
appears correcuy. Tne procedJre given to ErdMrtLBIPart Is tnen called, 
wltn tile altered Object as Its arg.ment. Wlen that procedJre CCJIT1)letes, 
tne Object Is ctaWJe(2 t8* to Its original state, sncI FUterArdlO Is given 
the next object. 

7. Note that yOJ or a bUlldlrYJ blOCk rrust Implement PeJfom" em often also 
Implement Ccmnlt., for all your appUcatlon's conllam, except for 
_ and J&teQI.i.B.a, wtose COI.i.dt CIld PelfoIlll rnet.hOaS 
are lfT{llementea In tne ToolKit. For _ you (or a bUilding 
blOCk) Implement ~ and for ~ you (or a bUilding 
blOCk) Implement ~ . 

8.. some corrma m dO rot appear In a meru In the meru bar. M eXSl'T1)le of 
tnls woula De Where, In a grapnlcs p~ tte user selects a bOx cn:s 
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tnen arags It across tne~. In tllatC8Se, tile user Is essenUally 
giving a move conmJ'ld. Accordlng to the user Intedace SlInt1Bn:1$, 
beCauSe sucn a COI,.,Sld makes a sl~lf1CC1lt cna-oe to tile doament, It 
rrust be lrTl)lemented using a OOIil,a.ci Objecl In addition, tnere rrust De 
a rane for tne OOTII Sld, so tllat the Edit meru ca'l tell tne user wnat 
COIl.' a" (Sl be l.IldOI e. see rote 9 belOW. 

9. To implement a corrmand that dOeS not ~ In tne meI'lJ bar, put the 
corrmand name in your pnrase f11e wlUl a~·meru J'U11)er greater tta'l 100. 
1ll1s Is referred to as a IJUZZ'W:J/lImt!nJ. You put tne nane In tile phrase 
file so that you can use It later to display tne rwne of the CO, 118" In 
the U1do menJ item. When Ule action that is referred to by the bUzzword 
meru occurs, create a Coma., Object for tne corrmand from wttn1n yoor 
appllcatlon. Call wlrDJw.PelfmIlCorrmauc(ca il,a~ Where 001118" was 
created by seleCtlcnNeWCorrl'lBld or whtow~ 

10. If a corrmand makes a sigl1flcant cI'&lge to tne docUllent, but you do not 
want to, or CS"IlOt, iJT1)lement lIldo, create an inst8'lce of TeaIl.S" . 
(rather Ulan ~ lnst8'lce Of a aesQerKJaflt Of TO:mtald) wtUl the l.IOJeble. 
field set to FAUE a1d Implement the COIImcn:J entirely wttn1n 
NewCc:mnEn!, after first calling whtow.CCI.I.dtLast. 

11. If carmcrldS are not yet clear to you, do rot dlspa1r. To fUlly lI'lderstaOO 
carmcrldS a'"Id corrmand flow, you will pJa)ably need to stOOy some 
SCIlllle applications. Please refer to the ToolKit segnents on COIIIT18IIds. 
After yoo haVe studied that, excmlne tne SCIlllle prognms caref\Jlly. 
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~ TQm,ald 

[Ef1t£[) SlBJlASSES: none 
N-ERITED DATA FJEI ['ft R cmN.IT1Jer.~; The 00TITICI'll runber Of 

the meRJ Item tnat 
deSCribes the corrrncn1 

R view: 'Mew; The view to wnlCh the 
COIl.' tal K2 appl1es, or NIL 
If tne data Is stored In 
tne wlrmw. 

R lRlE means that this 
CCJTmaI C ca1 be 
reversed. 

R '**V EO:l EAtt ThIs value Is lRlE If tile 
last call to PerfOIm· was. 
In 00Pt&e or ~ 

reve1atlm: lReVelatkrl; Determines hOW m.dl of 
the selection SIlOUld be 
automatically scrolled 
lnto a J&l8 wnen the 
CCJTmaI c Is performed. 
C81 be none (no 
scrolling), sane (scroll to 
ShOW some part of the 
selection), or all (scroll 
to display the entire 
selectloo, If posslble~ 

W &.rHlItsBefore: PFfRAY [IUllCAase] a= EO:l EPN; 
lRlE tellS tne ToolKit 
to remove the 
nt~l~tlng from all 
selections befOre PerfOrm 
Is called. 

W hWt.eAtt.er: PFfRAY [fOllFlase] CF EO:l E~ 
lRlE tells the ToolKit 
to Cd1 h1~tgl~ to all 
selections after Perfoit" 
Is called. 

DATA FlFI OS: R lsOIt: EO:l Fptt Tells whether the data Is to be cut (TRl.E) or 
just copied to tne cl1pboart1 (F~ 
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~ YC1.R PPPLlCAn~ H..ST CM:RRJ[£: 
CREATE (mject: l(I)ject.; ltHeap: 1HBap; l~ ~; 

ItsImage: TJmage; IsD.ltD1Vt ~ ~ 
l~ Is the C(J"fI1'81CJ n..rrtler Of a menJ c:xxTrnWld.. 
ItsJmage the Image to wtlich the conma ~ applies (usually a view), or 
NL If the data Is stored in the wIrmw. . 
lsO.ItCmd lrdcates whether this 1.s a cut (TRLE) or copy (F~SE). 
~~1E creates al oo)!ct Of type 
~ 
~ (cll~lect1m: TSelectIm; deleteOrlg1na1: BCX1.EAN; ara:PI ase: 

TQ1"d)II8S8~ , . 

c1IpSe1ecUoo, When cmcFI ase 00Phase, Is a se1ectloo In the Clipboard 
tnat you can replace with a copy Of the sel8CtPar8l's seleCtIon. 
When cmcFI we l.rGJPtase or ndlPhaSe, c1lpSe1ectloo Is tne 
selectkrl the _ Inserted In the CllpOoard. 
deleteOrlglnallndlcates wtether tre Objects are to De 'cut from tnt 
CllctInent (TRLE). or ).1st copied to tile cllpboara (F PLSE). It Is 
~lvalent to the value of SELF.IsCut. 
cmcFI&se Is elt1ler Cd'hBSe, 1.rGAlase, or ndFhaSe. 

~ executes tne cut or copy. me first time oocutCopy Is 
used, the cmcFIaase Is (tAme. After Ula~ l.rGJPtase and l1DAase I 

alternate. Tnts routine Is called by PerfOJm after PerfOJm sets ~ 
tne Cllpboara aata segnent. YOU rrust ln1l1ement oocutCopy so that 
It dOeS tne fOllOWing: 

• When cmcFI we Is ctAae, clone selected objects a'ld put them In 
tne cllpboara 8'lCL If _ Is TAlE delete tne selected 
objects from the' CllctInent. 

• When cmcFI&C Is lI'OFI • e~ am _ Is TAlE restore 
the selected objects to tne dOCUnent. You ~ not haVe tile ctla'lge 
the cllpboartt; the ToolKlt ooes that fOr you. 
• When a.1CFI • B Is nd:ABse., ald de1eteOrlgIralls TAlE delete 
the ortglnal oojects from the dOCUnenl You 00 not haVe the chaI~ 
tile cl1pbOarCJ; tne ToolKIt dOes Ulat fOr you. 
When _ Is FALSE (that Is, this Is aoapy ~, 
nothll'Y:) Is done by DDCutCqJy 00 U"'4A &c or :nDJPtase. 
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t£JKD YeLA APPL.JCAll~ MIGHT O\ERRJI:E: 
cmmtt; 

You ca'l override cmmIt If you WCIlt to l~lement cut SO that It 
uses a filter wnen Perform Is called. In tnat case, cutCqly.cmmlt 
rerroves the Information from the Cb:Unent. If you ovemcte this 
metnod, you srwtd call 1'CUtCq)yCmInEncmmlt at tile beginnIng 
Of your method.. 

t£JKD Yt1R PA'UCATICJtt.I WIlL CPU..: 
CREAlE (object: Taljec\; ItI-teaJt n-teap; ItsOYlN.l'mer. TCI1d\tn1)eI; 

ItsYlew: Mew; ISOJtORt ~ ~ 
see abOVe. 

INTERNPL t£THX): 

NlTES: 

Perform (aJlAase: TQilCFtese~ 

ancFIase Is either CllPhase, tnklPhase, or ~ 
TQItQIM~ITlBI~ DII!~Wft calls to 
execute tile ~ The flrst Ume Perfom. Is used, tne" 
ancFI ase Is ~ After that, \RIAase ~ reGAase alternate. 
You will haVe to overrtde Perfo1m If you want It to pJt a fllter over 
tne data rather tta'l perfO~ tne cut lrrmed1ately. In that case, 
use cmmIt to call ~. 

1. see TOOI.I ... a for general information on COl' mancJ 1rT1:>lementation. 
2. ~ is used to cut the selected oojects from the cJ1splay 

a'lO copy them Into the cllpbOan1 1lle objects are always copied into the 
clipboard, ro matter Whether the operation 'tII8S a cut or a ~y. 

3. BUlldlng blOCkS otten override and 1fT1)lement Its CMlUon. otherwIse, you 
mJSt override tnls Class to create cutICOpy COIII.Sld Objects. At a 
mlnlnun, you rrust 1fT1)lement ~ In every SlalClass yru cJef1ne. 

4. see tne ToolKlt ~ts n:J sarf1)le prognms fOr 8Xa1'Ples Of use of the 
a.ItQJp)QImad. 
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Sl.FERC...A§: TWIndow 

IEFJN:D ~ none 
N-£RI1ED DATA F1FI 00 R pn!lS: lUst J:J= lPaleJ.l; 1he JBIBls 1n the dlalO{JJOX. 

There 1s always at least 
one. see class TPa1eL 

pEIlBlTr8e: TArat wnen tile wIrmw contains 
no pcrels (wtdcn happenS 
rromentarlly omng 81_> CO'lta1ns 
NO- When the windOW 
ccntalns one pcrel, 
ca'ltalns the paneL When 
the wtooow contains rrore 
tnan one pcrel, contains a 
1'BnI"EhAIea tnat Is the . 
root of a tree Of pa18ls. ~ 

cl8lOrJDC: lDlalOrJlmC Always NIL, since thls Is a 
dialog bOx wlOOOW. 

R selectPa1el: TPa1el; The JBIBl wttl'l tne ~t1ve 
S8l8Ctl0l\ 
llle seleCt.PCr1e1 C1a1.ng tile 
last cornrna'ld. 

R cUdcPa1el: TPa1el; The JBIBl Where the noJSe 
bUtton was last cliCked. 

lI'dJC1ldcPcnl: lPael; The c1kWanel ctn1ng the 
last COIlli au. 

R seleCtWlrmw: TWIrdJw; The wIrD:Jw with tile 
acUve selectlon. Either 
SELF or Its wIrttJw. 

lRtJSelWlrmw: TWIrdJw; The wIrD:Jw with the 
active selection cin1ng the 
last cornrna'ld. 
CR) Of the pointer to the 
Wlndow~rs 
grafPort. 

R IIR8sIzabIe: BOa lEAN; Tells wnetner or not tnere 
Is a Resize Box. 

t8lIeveWl'ngr. BOa EPN; If ~ the TooUdt 
SOOUlCi believe tne ~ 
rnEIl8Q8l's idea of the size 
of tile dialog box; this Is 
FALSE (for e~le) When 
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DATA flFI r& 

tne appl1catlon creates the 
dl~ Object before the 
cJ1a1og bOx Is put on the 
screen. 

maxImerSlze: PoInt; The dlal~ size tne 
user e>q)l1ctuy set by us~ 
tlle grow leon. 

tnlQS: L~;.. . I'mt st~ftC8'lt for 
dlaIorJ1meS. 

R l8stCmt TCaII18IJ; I'mt sl~f1CC\1'lt for 
. ~ 

_ lPdntelMetr1cs; 
Nlt sl(Jllflccrlt for 
dl8I0J3mCeS 

pgSza<: EKXJ &H; Nlt sl~lflcant for 
dlal~leS 

~ EKXJ EAN; I'mt slO'llftcant for 
~ 

pwelT~ TPn!l; Nlt sl~lf1cant for 
~ 

mJBCtT(FJee: lQ)JeCt; Nlt Slgl1f1cant for 
dlalOIJDeS 

R ImerRect: Ract; contains tne size Of tne 
dialog bO~ exclUding the 
enUre fnrne. 

R outerRect: Rect.: contains the size of the 
dialog bOx, InclUdlng tne 
fnrne. 

R p&I1IltBnIDt '1'BIlmhAIat 
I'mt s1gl1 flCa'lt for 
~ 

keyReSpCI--laResID-; What to dO with tnls ~ 
When the user types a key wn1le 
the bOX Is displayed. From tile set 
dIAccepl. dID1smlssDlalcQ3OX, 
cIGlveT~WIncbw, dIRefuse. 

1TlIRAespOI_ TDIRespOI_; What to dO with tnls ~ 
When the user presses the mouse 
bUtton In the ·rneru Dar wnlle tne 
box Is displayed. From the set 
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-~- TDIResptIlse; What to ao wltn tnls dlal~ 
When the user presses tne mouse 
button in maln windOW WhUe tile 
bOx is displayed. From tne set 
dlAccept., dIDl_ 
clGiveTcr-1aInW1rttlw., dIRefuse. 

fI8eQQsmlssal: BCXJ E~ o)f -l'RlE, tne dlal~ ObJect Is 
automatically freed by tne ToolKit 
When the ~ Is taken doWn. 

~1E (Object: lQ))ect; heaJt 1Heap; ItsReslzablllty: BCXJ EPN; 
l~t: INTEGER; ItsKeyRespol.ae., 1_, 
I~WIrmWRespCJ ... TDIResp(Iat~ ~ 

ItsResIzabIUty lndlcates Whether or not ttere Is a size control bOx. 
Itst-te1t1't Is the vertlcal size of the dialog box. .. --

. ItsKeyResponse Is the dialog's respor ase to keystrokes, from tne set:­
dlAccept., dIDlsmlssDlalo{l3oX., clGlveT~WIrmw, cnJ cIRefuse. 1_ Is tne dialog's respor., to tile user presstng the 
rmuse buttal In the menJ bar, from the set: dIAcoept., 
dIDlsmlssDla1~ clGlW)T~WIrdJw, cn2 dIRefUse. 
It.sOownJr't-1aIWIrGJwResptJ .. Is the dialog's respor.sa to the user 
pressing tile rmuse DUtton In tne main wIndOW, from tile set: 
dlAccept, cIDl_ dIGlveTcMdnWlrdJw, ns dIRefuse. 

1Dlal~~TE creates CI'l ObjeCt Of type TOla1~ 

~; 

_ displays the dialog bOx. 
BeDlsmlsseQ: 

101 __ removes the dialog bOx from the display In 
Ule default "B.er, usually by tne user pusn1ng the aefault DUtton. 

DI~; 

~ removes the dialog box from the display. 

1. Alt.J'Oql tnls class rrust be abllassed to be used, that Is usually taken 
care Of by the Dlalog Bulldl~ Bl~ WIllCtl deflnes class -. 

2. Olalog bOxes are used to gatner COl i Ii a ICI panmeters am settings frtm 
the user. 
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3. y~ appllcatlm stIOUld never call mettods of TD1aJ~ dlrecuy. 
0811 TWIrmw_ Sld TWIrDN.TekeDJwr01~ when 
you need to control a dialog box. 

4. To arrarge for a dlal~ to·be freed automatlcally When It Is taken 
dOWn, set the field freeQ1J1smtssa1 to lRl£ after creatlng the 
dlal~ Object 
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~-
SLFERa..PSS: TQ)jact 

[Ef'JN:D ~ none 
N-ERIlED DATA FE 00 role 

DATA FJFI OS: WlrWlOW: TWlrdJW; 

ClaSS'Nmtd: TClaSsWOdd; 

~ Ya..R APPUCAn~ MJST Q\JERR)[E: 

P8Jt II Class RefeJ'efr:)e 91eets 

Till WIrmW Object Of this 
.~t. 
Cc:rltalns information on all classes 
used by this process. 

CREATE (cmject: TQ)ject; Itslle8p: lH9ap; ItsWlJtt)w: TWlncbrI; 
ltsCl5S'Nmtd: TClassWOJ1~ TDocOlIectory; 

NlTES: 

ttsHeap Is tne dOOtnlent·S neap. 
ItWlrmw Is the wIrmw object of this dOOtnlent. 
ItsClaSSWOItd contalns information on all olasses used by tI'lls 
proces~ . 
_.CREA11:: oreates an object of type l'DocOlrectory. 

1. "'f'D)C[)lrectory Is only used by the ToolKit. It is cxnrnentec:J here for 
your information. 

2. TDocOlrectory Is used to create ~ Object that 11sts all the classes used 
by a process, end also points to the doct.ment's wIrmw object. 
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~ ~BJBl 

~ Ta»ject 

IE9N:D ~ TClIJDJarU 
D+£RJTED DATA FJFI I).'t nme 
DATA FlEI OS: tiles: 

RECCR) 
R volU'nePref1x: lFl1ePaU\; Desktop Menger voltnle 

and prefix Of OS flies. 
For eXClTl>le, a possible 
VOlwnePleflx Is 
-P~T-P1D1T35J. 

R WlImt 1F1lePaUt Desktop Menger volwne 
Of OS fUes. 

R passwont TPassWord; llle passwora assl~ 
by the user to tI'lls . 
_flies. 

saveEx1sts: BCX) EN-t Whether save ftle Is 
knOWn to exist Wed seem 
readable. 

w stwldSUspelld: BCX) EN<4; If TRl£ (the default), 
the ~ .ager should 
create and read suspend 
fUes. 

w stnddTOOlSBw: BCX) FAN; 

ENJ; 

~ 
REC(R) 

If TRl£ (default Is 
F AL.SE.) and the tool Is 
opel led (rather ttal a 
OOClment beIng ~), 
It Is allowed to create or 
read flies. 

rerrun: /iARAY (~Its] CF 1N1EtER; 
File system reference 
nJTt)ers (refruns) of tne 
data segnents used. 

R prelUdePtr. TPPIeIude; A pointer to tile prelt.Oe 
Of tne data segnent 
Where certain 
Information Is kept sucn 
as a nanate that enaDles 
tne process to fino tne 
wII'DJW object em the 
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R Chao-: LCI-GNT; 

ENJ; 

R GlCHBap: THBap; 

R WdJW: l'WInmw; 

WR ~ INTEGER; 

R q&a:JAsTOOl: EKX1.EAN; 

Part II C)ass Reference Sf1eets 

fonnatUng for printer 
information. 
tUTt)er of ~ since 
the last suspend or save. 

The heap, \tIIllcn begins 
after the prelUde in the 
'bata' segnent. 
The wIrdJW Object for 
this cbI'-1aI BJBI. 
If <) 0, I'DTE alert that 
should be displayed When 
the docU'nent cantolled 
by this cmcMcIlager Is 
next ~t1vated. 
TRLE If the tool was 
opened instead of a 
separate docU'nent. 

ItsPattPreflx Is tne NIne of the vol\.llle contalnlng Ule Desktop 
Ma'lager. ~l1ed by tile ToolKit. 
TDoct-1a8J8r~1E creates a cbI'-1aI8J8I Object. 

NewWIrmw (heaJt THBap; ~ l'WInmw~ l'WInmw; IEFPLLT; 

heap Is tile docU'nent neap. 
WMyiD Is tne laentlfler asst~ to your 'fItrdlW by tne wtnaow 
Mcrlager. 

NBWWIIGJW creates a WIfd)W ObjeCt fOr the docU'nent. YOU snoulO 
haVe tills metnod call ~TE fOr yrur deSCendCIlt Of TWIrmw. 

~ Yo..R APPUCATlCJ'II19iT CM:RRIIE: 

OfltHeapSlZe: L(N]JNT; 1:EFPU. T; 

The return value Is the default heap size. 
onu Ie BJ6lze returns the default heap size.. This value Is cmcoseytes, 
a constcrlt ctef1ned In UABC, currently 5120. Yoo m1~t WCIlt to 
override this method to lrorease that value. 
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Oll-ER~ 

COO'1llete (awSW8ll: ~ 

amswen tells Whether or rot tnere Is CI'l error. 1RlE Indicates 
tnere Is ro error. 
COI11l1ete sl~s that tnedOament controlled by tttis ~.ager. Is 
finished processing. 

Close (atterSUsperIt ~ 

afteI9Jspem tells Whether or rot ttlls ~ was SUSpet I1ed. 
1RlE lnct1cates It was SUSpellded.. 

Close closes tne ~ flIes. aft.eJS.IspeOO Is 1RlE If tJ'le 
doct.rnent was set . aside by the user. 1DxI1BIager.Close calls 
~..clOseF11es.. 

CloseFbes; 

l'DoCt1EnIger.ctoseF1les . closes tile files controlled by tttls ~. 
~r. YOU ccrl overrtae tnls metllOd If your appl1cauon nas Its 
own flies that rnJSt be closed. In tnat case, eRl your metttoa by 
call1ng SLPERSELF.cJoseFUes.. 

qJen ~AA error. INTEGER; WOlD: l'Wln»d); VAA 
qa erB &Spell ldelB:XJ ~ . 

enor Is cr'l error ruTDer. 
\Itt ¥J[) Is the identifier asslg'led to your windOw by the Window 
MaI.ager. 
qaaslSlJaaed Is 1RlE If the dOament was not closed, bUt. only 
~ (set aslae~ 
qJen opens the flIes controlled by thls ~.ager. YOU st'lOUld 
never override thls methOd. 
~ ~M emr. 1flEGER; WI1\JlID: TWlrdJwID~ 

amr Is ., error ruTDer. 
~ID Is the Identifier assl~ to your w1ncIow by ttte wtnoow 
,...sger. 
~ opens new flies for 8 new ·dOCUnent. You rnl~t want to 
overrlde tnls metrod If you haVe non-sta"Dlrd fUes to open. 
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~ ~M error. 1NlEC£R; wrrgrlD: TWlrdJwD); 

8ITOr Is an error runber. 
~ilD Is the identifier asst~ to your wtndCN by the Wimow 
~aager. 

0penSaved opens tlle saved fUes na.aged by this 00Ct-1aI1V!f. You 
mt(1lt WCIlt to overrtae tnts metnoa If you nave ron-sunlard flIes to 
open. 

qJer&Jspa Ided '~AA ermc JNTEC£R; WIl91D: TWIndowI)~ 
error Is an error runbel. 
wMJIJD 1s the' ldenUfter assl~ to your windCN by the Wlnaow 
Malager. 

0penSUspa oed opens suspended flies rncniQ9d by this 00Ct-1aI1BQBl. 
You mign. want to override this method if you haVe f'D'l-sta"ldard 
files to open. 

RevertYersla1 ~M error: INTEC£R; """,*10: TWIndowID~ . . . . 

error is an error runber. 
wMdilD Is the identifier asst~ to your ~ by tne Wlnaow 
Malager. 

Revert.Yerslm reverts to tile most recenUy saved versions of tne flIes 
controlled by this dOCfw1a .ager. My Ch8f ~ made sInce the rues 
were last saved are lost. You snouJd never oven1de tNs mettxxJ. 

. S8UeVerslm (VPR emr. JNTEC£R; WlU'nBPI8fbc lFlJePath; ~ 
BCX1.EAN); 

error Is an error runber. 
V01l.mePret1x is the ToolK1t-assl~ pref1x for this 00Ct-1aI1BQBts 
flies. 
8t'dXIltln.Ie lrdcates Whether or rot tte files are Closed after being 
savea. TRlE leaves Ule fUes open. 
S8VeYerSlon saves tne f11es controlled by tnts ~. You 
ml~t walt to override tills metl'rlC2 in OIt1er to save extra flies. If 
you (I)" save your rues in two stages. First, write out yoor files 
lOjer t.efl1JOrary· names. Then. call SlFERSELF.s&veYerskn Tne 
ToolKIt writes out its fUes lOjer t.efl1JOrary ncmes and" wnen that 
operation returns st xx:essfUlly" rei anes the t.efl1JOrary flIes to the 
perrNrtent NmBS, tI'IJS aestroying tne Olc:J versions. O'lce 
SlFERSELF.saveverslm returns St £CeSSfUlly, chal9! the I"MIrtall"'r'llmesll:K' of 
your t.efl1JOrary flIes to their penna Blt names. 
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NJTES: 

9.Isperd ~M 8I'lOr. INTE~ 

error Is an error runber. 

9.Isperd susperwjs the doCt.ment antrolled by this ~. 
SUSpens10n Is 8CJdvalent to setting aside a doCt.menl You ml~t 
WS'lt to override this methOd to put your extra files In some special 
state. 

ant CEFPU. T; 

81m Inserts tile data SEgnents controlled by Ulls 00d'. mger into 
memory. 

Udnd; tEFPU" T; 

~ removes the data segnents controlled by this ~.agel 
frall memory. 

1. me application rrust deClare a St!lOI~ Of 1tlOcMfI~ •. 

2. me ~ Object keeps tr~s Of flIes and datasEgnents used by tne 
procecs. Every ToolKIt pmcea mJSt nave a crlCMEI8J8l for each ~ 
windoW or icon. 

3. The ~ handles dOClInent suspension, save, tn1 restore COII1'"Nn1S. 
It saves the dOClInent by writing the cmtents Of the heap to a file. wnen 
the doCt.ment Is later reopened, the saved flle Is read back Into the heap. 
If you want to save your rues In tnJther way, you wlll haVe to 
relnlllement S8veYerslal, SUSpem, ~ tn2 ~ see the 
Interface trit UABC for more information en tnese methOdS. 

4. Generally, appllcatlcns dO not need to relnlliement any routines except for 
DEATE ~ NewWIrmw, and also dO not need to deal wltn any Of tne 
data fields of 1tlOcMfI1BgBl. 

S. If you create additional flIes that need to be managed, you m1{1'lt need to 
relnlllernent ~ ~ Sld 0per8apeI.a1 

6. By default, wten your process Is not active, and It receIves a note, the 
active process Is lntefl\4)ted and hoote Is displayed. If you wa-at, you 
CCI'llntercept tlle note,· and set ~ to 1RlE The note Is 
displayed when your process Is activated by the user. 

7. You mlg,t need to cIlaIge the default values of ShoUkBIIpSn2 a1cJ 
shoUldTOOlSlM, If tne user Ca'l open the tool dlrecUy. someumes you dO 
not need to create a suspend file beCaUse you dO not need to· save any 
state information. In that case, you rnI~t WCWlt to set stDJldSI~ to 
FPUE. \rt'hen that Is erne, the effect of setting asIde the tool Is the 
sane as putting tne tool· tNay. AS there are no doCt.ments to suspend, It 
makes more sense to put the tool away. In addition, you mlg,t want to 
set srwtdTOO1SaVe to 1RlE In tnat case, wnen tile tool Is PJt. flWay, tne 
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data ~ts it uses are saved with it When the user opens the tool 
again, the data segnents are re-loaaed, S'KS the tool Is In the state 10 
wntcn It was left see the fOllowtrYJ notes for more Infomatton. 

8. set srwlcBaspeR2 em srwldTOOlSave to FPLSE If you ao not want to 
save tIly state lnforma1on When the user sets· aside tJle tool a'ld turns Off 
tne Lisa. 

9 .. set stDIJ.<BJspfn2 Erld srwldTOOlSave to lRLE If you want to save state 
Informatioo When user saves the tool. Note that tn this case, the user Will 
not be able to ~ back to a blCl'lk dOQInent l.Illess you provide a mero 
corTlTla'lOtodOso. 
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N£RITED DATA r=EL.n 
none 
slze:L~; Tne ruTtler of bytes In tI'le disk 

file. 

Otner fields are IrIlertted, bUt are irrelevant for fUes. 
DATA FlEI 00 paUt lFl1ePath; Tne patta ana Of this file. 

passwold: TPassword; me password for this file. 
scali leIS: lUst p= sea I efJ: The ftle&3 I leIS for tllls tile. 

CREATE (mject: 1Q)ject; heap: 1HBf:tp; 1tsPath: lFUePatrt ltsPassword: 
~TFlJe; 

ltsPatn Is tne rue system patITIame for this flle. 
~tsPassword Is tne passwom for tills l11e. 
lF~TE creates CI'l objeCt of type TFUe. If ItsFUePath Is In 
the catalog, tile ToolKit finds out the size of tile flle, and puts that 
value In ftJe.slZe. If tile diSk file dOes rot exlst, ftle.sJze Is set to 0. 

FI88; CM:RRJIE; 

Flee closes the file fnS releases the heap space used for this fUe. It 
also frees Ws flle's ft1eSc8I1 as. . 

ClOne (heaJt lHBap) lQ)ject; O\ERRIE; IDIagalJ 
heap Is the doa.ment1s neap. 
l1'le return value Is a tile. 
You ShOUld never use this method. It Is called by the ToolKit 
occaslmally. TFIle overrideS tne lQ)jBct lrT1l1ementatloo of Clene so 
tnat Clora checks f118 system errors. 

t 1er1bD9ytes: INTEGER: CM:RRIE;; 

1Fl1e..t1an1Jerytes always returns 1. 

scar 1m: TFIJ8Sca I m; 

sea •• creates a ft18Sca I" fOr tnls file. 
scal8IFnm (tlIstTOSCfR LCNlINT; msnlJt TAccesses) lFl1eScaIler; 

tlDtT(8a1is the plC1J8 In the rue Where reacJ1ng or writing 
ShOUld begin, measured In bytes. 
mnp Is tRIal or f'Wdte. 

SC8'n!J1=nm SCCIlS the flle tnm the given potnt 
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~ ~M error: .rrEGER;. ~ l"PasswoJ'tt 
error Is ... error runber. 
newPasswOId Is the new password for the fUe. 
~ atterT1>ts to give the ftle a new password. If the 
operation Is St£OeSSfUl, fIl8.Jl8SNOld Is CIW'ged to the nEN value 
nJ erroretJJ8ls 0 (zero~ If the operation Is rot soocesSfUL error 
lrdcates the reason. 

Delete ~M error: INTE~ 
error Is en error runber. 
Delete attet'l1lts to delete tne fDa. If tne ~ratlon Is St£OeSSfUl, 
error etJJ8ls 0 (zeIO~ If the ~rat1C1l Is rot suxessfUl, emB' 
lncJlcates tile J'88SOI L 

ExIsts ~M error. INTEGER) BOCI ENt 
error Is .. error runber. 

. The return value 1ncIlcates Whether or not the file exists. 
E>clsts 8ttet'l1lts to find out If the file exists. If the flle dOeS 
exlst, the return value Is TRLE; ohNlse the value Is F PLSE. 
If flle.Exlsts C8YlOt find out Whether or rot the file exlsts, error 
Indicates the reascn 

Whelf1df1ed ~M. error: INTEGER) LC»GINT; 

error Is an error runber. 
The return value Indicates When the file was last rmdlfled. 

\tt4hIHdf'led atterT1>ts to flnd out When tne flle was last 
rrodlfled. If the qleraUon Is soocessfUl, error etJJ8ls 0 (zero). If 
the operaUon Is not soocessfUl, enor lndlcates the reason. 

ReI ane ~AA. error. INTEGER; newFl1eNEme: TFbePath); 

ermr Is en error runber. 
newFlIaNEme Is a pattnme. 
Relane 8ttet'l1lts to cta.ge tne rwne of the file. If tne 
operaUon Is soocessf\JL, erJU' a;pdS 0 (Zero). If the operaUon Is 
not St£OeSSfUl, ermr lrdcates tne J'88SOII. 

Yer1t)9asswo1d (yM error. INTEGER; passWORt lPassword) BOCI EAN; 

error Is an error runber. 
pasNOrd Is 8 strlrg of type 1Password. 
The return value lrdcates 'Nhether tne password Is correct. 

V8rl~ ftR2S eM. Whether or not pasNOrd Is valid for tte 
fUe. This I~res SELF.pasNOrd. 
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NJ"ID 
1. lhls class Is used to rTa'llpulate the catalog entry fOr diSk ftles. 

2. In order to refKj or write the fUe, create a ft1eScalm. see the reference 
sheet on lFUeSca Ilel for rrore information. 
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~ 1f1leSca1ler 
SlFERCl..ASS: _ 

IEf1N:D ~ none 
N£RITED DATA fIFI m R COUectlm: TCoDectlm; 

R poslUm: L~; 
The tDe being sea. e1 
me current position of 
tile sea I ere Ttl! sea 1_ 

R actual: L~; 

DATA FlFI OS: amss e ses: T Acces I e I; 

11-116 

position Is always 
between, before, or after 
men'tlers: D-before first, 
size + i-after lasl 
The Chcrlge In posl tlon 
for every scan: always +1 

. fOr ftl~ ..... 
When tnls Is TRlE, the 
next scan call returns . 
F PLSE, slglall1rY:J the erJj 
of the san. The VM 
panmeter Of the scan 
method, WhIch normally 
cootalns the next object 
In the flle, Is ~ 
after the scan call. 
TRlE If the end of the 
Ust Is 1nm1nent, so that 
tne next scan call will 
return FPUE. 
lhe I'UTter of bytes 
trar ~ferred In the last 
tnrlSfer operatlon. 

TIle set of allowable accesses to 
the file, fn:m the set (tRea1, 
fWr1te, fAppend, fPJ1vate~ 
1l1e me system reference I'UTter 
for this file. 
The flrst error or wamlrl:J 
et'lCOU'lterecJ. 
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a:£ATE (~jact: Taljact; ltsFlIa: TFIIe; nadp: TPo:aI.~ 
lFlle&:a ... ; 

ItsFUe Is a tile ~jeCl 
II8lIp Is a set Of 81lowable accesses to the flle, from tne set 
(tRea1, fWJ1te, f~ fPrlvate). More ttal me cal be used at 
a time. 
lFUeScalm..cH:.ATE creates· ... ooject Of type lFlIeSia.eJ, 
WhiCh Is used to access ltsFUe. ltsFUe nut exist before a 
ftleSI8. er C8'l be created for It.; I'OIIeVer, you ca1 use a 
lfUe.Create call In your TFl1eScaI ner.create calL wnich will 
create the nea!Ssary tile objecl 

Allocate (SlID<: l~ ~ 

SIaa< Is tile CIllWlt Of space a2ded to the OS file, In bytes. 

AUocate tD1S er11'ty space to the. OS fl1e, 10 that ~ If.n:)e 

write operaUons work rmre (JJlCkly. 

~(~~~ 

Char8Cter Is a new merrb!r Of the flIe. 

TF~ ca"l OOly be called When the llle9:aner 1s at the 
end Of the file; that Is, When flleSameI.posltloo Is 8CJ.8l to 
ftJe.slze ~ Cd.1s d"iilcter to the era Of the tile. posltbl 
Is ad)J$ted by acJdlng 1" so that the II ...... ramatns at tne 
end Of tJle flle. 

CIOse;~ 

ClOSe closes the OS file scarned by thls ftl8Soa ... Object. llle 
ft1e cmject CR1 the ftl£&:a. er ooject are rot Cleallooated; you (3l 

use the ft1eSctn _.q&l methOd to nqJeIl tile OS flle. 

COI'I1J8Ct: OYERRIE; 

QlilJ&t rewrites the file so that It uses the mInInun CIllWlt Of 
space necessary. Any &.nIS8d CIlSk pages are retumec1 

Delete; OYERRIE; 

lFlJe.Delete C8'l only be called When the tUeSca. er Is at the era 
Of the tUa; that Is,·wnen tll8Scarar.posltlm Is 8CJ.8l to tl18s12e. 
Delete deletes the last ctlan£ter In the file. posltlm Is ad)J$ted 
by aa>tractlng L 

DeleteRest.; ~ 

Delete deletes all characters after the current posltlm. posltlon 
Is t.mhang9d. 
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Dl:n!; IEFAU..T; 

Dl:n! slg'lals that yw are flnlShed uslrYJ Ulls fUeSamer. 1lle 
next call to tl1eSiai.Jlca'l returns FPUE" as If the end of tile 
file ned been reacta1 U'lllke When tne end Of the flIe Is 
rea:tled, tw:Jwever, tne returned alaraCter In SIal remains wua-. 

FI88; CNERRD:E; 

FI88 deallocates Ulls flIe&B.a Object. If tI'lls Is the last 
mesca. m fOr tne fUe, ftle.Fl88 is called. 

FIeeCIlject; CNERRD:E; 

Free deallocates this flIe& a .81 Object CI'lCI closes the OS 1Ue 
accessed by thls tl1eScaI nBI'. The diSk flle Is C1OS8O. 

C1Jt8lrt a-tAR; CNERRD:E; 

1lle return value Is a ChaJ actel frtm the tl1& 
a.ta1ri returns the current alaraCtel. 

qJen; OVERRIE; 

~ opens III OS fUe prevtOUSly closed by tI18SC8Iner.CIose. The 
f11e rrust haVe been closecJ by Ulis flJ.8SC8I nBI. 

Replace (Character. QiAR); OVERRIE; 

Character Is a alaraCter that replaces the current alaraCter. 
ReplD! removes the current Character frtm tne file CIYJ repl~ 
It with tile given alaraCter. The new alaraCter Is row the 
current alaraCter. 

SIal (yM nextaBr. QiAR) B(Q FAN; <WERRIE; 

naxtaa Is the next alaraCter frtm the fDa. 
The return value Is F AL.SE If the end of the tile haS been reacted 
or fIIeSc8I* • ..DIlI has been called. 

a. begins at the beglmlng of the file Sld, each Ume It Is 
eanecL returns the next Character. The returned Character Is 
referred to as the aITI1I1l Character. The value of· a. Is TRlE 
tJ1Ul SIal Is called after tile laSt alaraCter In the file Is readled, 
or UlUI tJleS(a •• ..DIlI haS been called. If the end of the file 
was rea:tled, tIld Dl:n! was rot canecL tne value of naxtaa Is 
NL.. If Dl:n! was called, naxtaa· keepS the last value it had. 
When metnod Dl:n! Is called or When the sca ... reahls the end 
of tlle tile, tlle sea. er Is freed at the next call to sea. m.san 

seek (newPosItkrt L~ QlJERRJ[E; 

I'le'MPosltlon Is the location to WhIch yw wtsn tlle scal. to 
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roove. ftlePos - 0 Is the beg111'l1rO Of the file. 

seek moves the current sca'l posltlon to newPos1t1cn It transfers 
ro data. 

SkIp (deltaPos: L~ ~ 
deltaPos Is the runber of bytes you wiSh the SC8'l position to 
rrove within the ftIe.. A posltlve value moves the posltlon towan:2 
the end Of the ftIe; a negatlve Wiue moves the posltlon towan:2 
the ~ of the tile. 
SkIp moves the sca1 poslUm deltaPos bytes forward or bacI<WarcI 
wi thin tile file. It tralsfers ro data. 

XfeIRa1bn (~ lCReadWr1te; JFIDt: Pt.r; rIIl8yt1£ LCJGNT; 
modB: 1'Ja1)de; orrset: L~ ~ 

WhtmW8y .ls either lCRead, XWdte or XSIdp. 
JFlrst points at the flrst byte to rea2 data Into or write data rut 

. Of. It Is l~red with XSIdp. . . 
rIIl8yt.8s Is tile runber Of bytes read, wrltten or skipped. 
nme Is mAbsolute, nAe1atIve or m8ecpJnt1aL 
offset Is a byte poslUm frOOl the ~ Of the ftle When nme 
Is rnPOdute, or from tile current flle.poslUm l' nAe1atlve. 

XferRalbll reads, writes or skips nn8ytes bYtes Of tile tile, 
startlng at the IncJ1cated poslUon. All the other 110 methJds call 
tills metnoc1 XterRcnbn calls the Usa OS dlrecuy. Reading 
and wr1Ung are always done left to r1~ (from tne beglmlng 
towards the end) regardless of tile ~ 

XfeISecp!nUal (~ lRtBIWdte; JFIrst: PU; rIIl8~ 
JNTEGER~ O\£RRIIE; 

WhIalWay Is either lCRead, XWdte or XSkIp. 
pFlrst points at the first byte to read data Into or write data out 
of. It Is l~red When WhtmW8y ~s XSkIp. 
rIIl8ytes Is the runber of bytes read, written or ~ 
xfeJSaqUent1al readS, writes or skips tne next nn8ytes bytes of 
the me.. Redng n2 wrlUng are always done left to rI~t (from 
the beglm1ng towards the end) regardless Of tne ~ 

XfeIPStIbd (wttilway: lCReadWr1te; pStr. ~ 

wttilW8y Is either lCRead, XWdte or )CSIdp. 
pStr Is 8 pointer to a ~ to read or write. 

XfeIFlIe T8EIJS a ~ pStrA from a ftIe or writes It to a tUe. If 
WhldlWay Is lCRa¥i, the destlnation ~ rrust be 10t'YJ eroql. 
The enUre strIra or tile Is tlCllSferred, regard1ess of the current 
ftl8Scal a.polldon. 
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FAIJ.R: ~D& Replrted as Usa OS error COdeS In the field 
fIleScer. er.error. 

Nl"l"et 

1. A f'lleSan Ie( Is used to access 8 storecJ data file, to scan 1~ fI'lj to 
fT8l1pul8te Its lnalvlClJal elements. 

2. Before you can use a tlIeSoa i lID to ~ e rile, tne rlle rrust be ~ led 
by TFlIe.CR::AlE. 

3. The Reft'Un variable Is used by the ToolKlt SR2 the Lisa OS ~ stlWld 
rot be altered. 

4.. 1lle ActLal variable contains tne rutD!r Of bytes of data rrost recently 
tnI'lSferred to or fnJn the ftle. It Is tile same as the rutD!r IeCJ.ESted 
""less there Is CI'l error. In tnat C8S81 fll8Sca •• .error Is greater U&l 0 
(zero~ 

5. fUeSanler.error contains the COde Of the first error (or the ftrst ~ 
If U)ere was ro error) encot.rltered slme the error vartable was' set to 0. 
Warning COdeS are neoaUve; error COdeS are poslUve. 

6. The Xfer methOdS are dBslg'led so that tile sane ptoC8Cl.n may trar .sfer 
data to or fnJn a ftle. 

7. You may nave rrore tlBl ooe fI1eScer •• qlen 00 tne sane file at the 
sane time. 

8. W~ f't) ~ Is cble that sufftclent space has been allotted for 
data reads at IF1IIt A or pStr A • 

9. The appUcatlon does not need to use lFUeScaI ner to read Sld write 
ToolKIt doCU'nent flies; the appllcaUoo's ~ager Ck)eS that fOr you. 
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[EFJtED ~ none 
N-£RITED DATA fIFI m R extent1..Rect: L.Rect; Tne size Of the entire Image. 

R vJew: 1VIew; TIle view to wniCh Ulls header 
~. . or footer Is attached. 

_AOaFAN; 
~t slgllf1C8lt for tleadrQs. 

DATA FlFIOS: pdntMInIgBr.~; The ~ for the view with 
WhiCh this heedIIlIls associated. 

pageAlIg'ment: - From the set: 8T~ 
aT~,aT~ 
aBotUIIt..en., aBottmOJnter, -offsetFromAllg'ment:. LPoInt; The vert1C8l end hOrizontal offset 
frUn the headings tone edge or 
comer. see the rotes below. 

cDDlIy: ooa EAN; If 1RlE this tleaEr or footer Is 
printed only on Cdj runbered 
pages. 

evaQlly: ooa EAN; If 1RlE Ws tleaEr or fOoter Is 
prtnted only on even runbered 
pages. 

mIrPagEt lGGNT; The first page to haVe tllls tleaEr 
or fOoter. 

rracPagEt L~; Tte last page to haVe this tleaEr 
or footer. 

~ Is the runber of the page ~Uy being prepared for 
prtntlrYJ. 
edltDallndlC8tes Whetner or mt ttds metnod Is being called frOm the 
Hea:'JlrQs am MargIns dlalog, or a slmllar 8A)l1caUon-deftnect dialog. 

~)atF0IPQt does no~ You cal re~lement It so 
that It makeS Sly necessary mdflcaUons to tte ~ that stD.dd 

',' 
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Nl'l'et 

be made before printing It on the given page. Ad).asU=OIPage Is 
called ).1st before tte neadII.g Is printed on the page. 

Draw; 

lHetdrQDraW draWs the l'adng In the pageVlew. 
l8u"dt..ayoutBox (view: l'V1w) TJmage; 

view Is a view In WhiCh layout will-take place. 
me return value Is 8'l Image, usually a layout bOx. 
1'HeEdrg.L8LIDt..ayWtBox dOeS nothing. If you Walt tile user to be 
able to rTlCI'llpulate tile Ileadlngs. of the printed verslm of your view 
using the Heaa1ngs tm MargIns dialog, you rrust redefine this 
methOd. The S~lest way of cJo~ so Is to return 
TPagBl._lE (see tne fnterface of lDialog for 
part1CUlars~ If you WCI"lt ecJl~ to be possible, yoo need to deflne 
your own Sla)Class of TPagel.a)QItBoX ald haVe LanctLayoutBox 
return CIld Instaooe of that class. 

LocateQ1>age (tdtIrV· ~ 
8dl~ indicates Whether or not this method Is being called from the 
HeadIngs CIld MargIns dialog, or a slmllar appllcatlcn-deflned dialog. 

You shOUld never need to overrtde tnts metro1 
l'HeadIrQ.LocateO'Page places the he8dlng properly on the page. 

OftSetBy (deltaLPt: ~ 

deltLPt a veruca1 a'lCJ torlzontal ChalIgB, e>epressed as a point 
relative to (OJJ). 

0ftSetBy snlftS tne heIadIBtS exta1tl..Rect by tne values given ln 
deltal..Pt. If your stbClass Of l1-teadII'Q haS data structures In It that 
use view-relative locatltns, yOJ stwld retIef1ne OffSetBy so that. 
thoSe locations get ad)J$ted.. Call SLFERSELF.DffSetBy after you dO 
your ~llcatlm-speclftc offsets. 

1. 1H8aIrY:J deftnes header, foOter, n2 margin Images fOr use in prln~ 
2. ~l1cations rarely need to SlIJclass or to refer dlrecuy to lnstarus Of 

lHBaJIrQ. 
3. U\llke with roost Images, _ cny deftnes the size of the 

tl e B til Q. The position of the I'ad~ Is determined by 
~AllgmIIt n2 talll'llLOffrsetl=tOl1nAUlCI'IIlI'lt 

4. The value In·_Ilalt determines, in general, Where 00 the 
page the na tI~ Is located. A tIBIrQ can haVe 8 _ that 
puts the base point fOr tile ~ at the top center, tap left top rl~t, 
bOttool center, bOttom left, or bOtUln rt~t Of the page. The values 

U-52 



L/SIJ ToolKIt RefertJnce MtruJJ Psrt II CJsss RefenJnce Sl'leets 

contained In offSetF_ are used to offset the base point of the 
heading from the given _ point. 

5. Where the baSe point of the t'IeadIIYaIls located depellds on the 
pageA11g'1,.ant point. The base po1nt. Is always the point In the heading 
corespaldlng to the _ point. For exai~le, If the 
_ Is aT~ tile base point of tile I'I8adIng Is Its top left 
carrer. If the _ Is aT~, the base point of the haadIng 
Is Its top center. In effeCt, tile _ defines a jstiflcaUon. A 
_ of aT~tter or aBott.mCent.er defines· a heading that Is 
always centered 8J'OlIld the point cJeflned by pageAllg rna It Cfld offsetF_ A_ofaT~or_ 
deflnes a heading that has Its ri~t edge fixed, regardless of tne lengtn of 
the~ 

6. Because _ defines a point (J'l tile edge of a page, 8'ld many 
printers C8YlOt print on the edges of pages, a heading generally has a 
ron-zero value In OffsetF_ 

7. r-Ings can be detennined dyrWnlcally, so their size can chaI~ from 
page to page. Ad)atFo.rPage Is used to get the heaIrJIs extent correct 
(8'ld Its contents as desired); l.OCateQPage Offsets tile headIt'Q to the 
position on the page lrdcated by Its _ offsetF_ 
and extentLR8Cl 

8. ToolKit applications generally use n..egad ~ defined In tne O181og 
BuIlding BlOCk to proclJce tBdrQs. If you use that, the user can use a 
meru corrmarw.1 to call t4l 8 dialog bOx that allOWS definition of headers. 
ll.ega d IeadlrJ;) headlJ'9 ca1 only be one line lq see the 
doCt.mentation on the O1alog Bulldlng BlOCk for more information. 
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I+ERITED DATA FJFI OS: none 
DATA fE DQ R exta1tLReCt: LRect.; .~ .1JOt.I'dng bOX of the enUre 

Image, In view coordlnates. 
The view In WhICh tills Image R vJew:~; 
~ 

~ BOCI EAN; FALSE by defaull When FPLSE, . 
em tile mouse point is outside the 
1rnQt, the point Is convertecJ to the 
closest point wlthln the Image. If 
TRLE, tne point Is not cowerted. 
In tIl8t case, mouse points cal be 
outside exta1tLRect ana, 
particularly, can be negaUve. This 
feature exists pJ1marlly for use 
wltn sldeba .cis. ~te that your 
progra I j rrust be prepared to haldle 
no IS8pOlnts outside extentL.Recl. 

t£fKDS YCl.R APPUCA~ M.BT <M:RRJIE: 

CR:ATE (mjBct: T(l)ject.; heap: 1HBap; ItsEXtn:l..R8ct: itsVJew: TVlew) 
111 ... ; 

ttsExtalt Is the size Of the Image. 
ItsYlew Is the view In Which U'lls Image appears. 
TDi&;IB CR:ATE creates an object of type .TDlage.. t«mnally, yrur 
application dOeS not deal dlrecUy wltn Tltl,¥, or tts methOdS; you 
need to amclass lVIew, n2 ln1>lement a ~1E mettai for yt1IJ 
StJ3Class. 

Draw; 

You stD.Ild lf11l1ement a Draw metI'IJd In ea:;h deSCa .. it Of TIll" 
to draW Ul8 ~ Your Draw meum stD.Ild assune that thBPad Is 
set ~ to draW In me p;!I'le. (See TPad In Olapter 3 fOr CIl 
explanaUon of thePa1) . 
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~;CEFpu"T; 

You may write a t-U aseRelease rtlJt.lne that takes some 
~ltcatlCll-depel oent actim When tJle mouse butt.cn Is released. 
11I,~1S8ReI8ase calls _ 

~Trad< (nAwe: ~; no.aseLPt: ~ 1EFPU.. T; 

ii"'ase Is the mouse state: nAe$S,.~, or nAelease. 
rrwseLPt Is the view-relative p6lni Where the pointer 1$ located. 
TII'1'lageJ1UIeTrad< dispatches mouse evenu to H:useP18SS, 
~, or Ml.IseRelease. 

ReactToPI1nteraaWj8; 1EFJU.. T; 

ReactT~ Is me8'lt to allow en In&Je to react to 8 
ChEI"ge In the crolce Of properties Of tte prtnter fOr WhiCh tte 
doCt.ment Is formatted.. TJmage.ReactT~ dOeS notnlng. 
(ThIs metrod Is 10001emented for }'OJ by 1Vlew.) 

Recak£xta1t; IEF PU.. T; . 

Recak£Xtent Is intended to instruct Ell In&Je to ~ IU 
extentL.Rsct. _ (b!S roth1rwJ. 

ResIze (newExtant: L.Rectl: CEF.au.. T; 

re.£xtsnt Is tile new In&Je size. 
Resize sets the exta1U..ReCt of the In&Je to newExta1t. 

SeesSameAs (IrnagEt TlnaJe~ 00CI..EPtt lEFPlLT; 
Image Is c.l Object Of type 111110' or a descerW2att Of niiIJB. 
The return value trdcates Whether or rot Image Is the scme as SELF. 
_ CQI'1P8J'eS Image with SELF. If tIley are the scme 
Object, Sl!esSllneAs returns TRLE You C8'l re-ll'l1l1ernent 
SeesSameAs to return TRlE WheneVer yt1I thin< that Is sensible. For 
exall)le, you ml~t went to return TRlE If the two Images are 
derived from the sane set of Objects. 

FALLRE ~rnG& nooe 
NllES: 

1. YOJ dO rot usually deal direcUy with TIrIaje. You rlJlllially atJelass 
TVlew cn2 tna'l use the St.t)Class to create the application'S view, or one 
of the appllcatloo's views. 

2. M Image def1nes a porUm of a view. 
3. The 1n&Je1s exta1U..ReCt descrlbes, in 32-blt view coordinates, the 
~ bOx of the porUm of the view CJCCl4)led by the Image. 
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4. Aside from the st.t)Classes of TJmage listed abOVe, StJ)Classes of Tlmage 
are used extensively In the text 8'ld dialog building blOCks. ThoSe 
Stllclasses lrolt.lie: TTextJmage 8ld 'TPInIrnage from the text .bUll~ 
blOCk, ~ lDIalogImage, TD1alog, end a tUmer of other dialog 
00 I ~ts frCrn tile dialog txJlldlng block. see the cJoctmentaUon of 
tnose bUilding blocks for more Information. 
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IEFIt£D SlB1ASSEQ none 
IN-£RJTED DATA FFI m R size: L~; The I'U1tJer of real elements In 

tnls list, not cnntlng tile tole. 
Thls Is a L~ for tne 

.~. b8neflt Of ruge OOIlectlons,·SOOh 

DATA FJEI m none 
~ 

dyI'aart: INTEGER; 

hoJ8Sta1: JNTEGER; 

hoI8Slze: JNTEGER; 

holeStd: JNTEGER; 

as remote data bases. It Is 
always In tne JNTEGER l1Wlge 
for lnsta'lCeS Of TUsl 
The I'U1tJer of bytes fnm the class 
pointer to the dyncm1c data area 
o mea.s hOle at the beglm1ng;va1ue 
Of size mea.s hole at the end. 
The lnltlal size of tile hOle, 
measured In a I'U11Jer of ITa i bus. 
t-mw RIJCh to groW the coUectlorr 
by If tile tdeSIze goes to 0. 

CRATE {mjeCt: lalject; ltsheap! 11-taap; JrjtlalSlai<: IN1E~ lUst.; 
InltlalSlaj( Is the size Of the lnlUal hOle, In met,~r-slzed l6llts. 

n..1st.CH:AlE creates a new Ob~t of type TUsl 1nlt1alSla:* Is a 
hOle for list mentlers. BecaIse the list Is created with a hOle, Ule 
Insert metnocJs C8'l be used to lnlUallze tne list., witnout allocating 
a1y extra~. 

At (l: LCNlNl) TaJject; IEFPU...T; 

I Is an ordinal poslUon In tne llst.. 
The return value Is CI'l element fnm the Ust. 
PI. returns tile element at tte given poslUm In the lISt. 
Stmlasses gel erally override At.. 

DebUg ~ JNTEGER; nalbST)1X'Str. S255): CNERRIE; 

IUIt..e\4els Is the fUTt)er Of levels Of cJetall prlnted. 
IIBIDHT)1)8Str Is mly relevant for 8I1~)'S. 
Deb'll Is called by the ToolKit deblpr to print details abOUt 
this list. IUIt..e\4els determines now mtIly levels of detall are 
printed. wr.n fII'rl.eVeJs Is: 
o (zero), tile daD I:I)8r prints )at tile class of list; 

1, tne deb 9lBr also prints size of lilt.: 
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2., tile dfbQJer also prints a ~ted list of merrD!r classes 
greater tha'l or ~ to 3, tne debugger also prints Class, size, 
cnl calls _ls-l) on meub!rs of the list. 

~; 

Debq-&JtJers Is present in deb.tgglng version only; It prlnts 
elements on the alternate screet ~~, .. . 

DelAll (freeOld: ~ CEFPLL T; 

freeOId lrdcates Whether or rot the Objects in the list are to be 
freed. ' 

Ile1A1l deletes all the elements of a 1lst. If freeOld Is lRlE., the 
Objects to Whlcn tne l1st element point are also deaUocated by 
call1ng Free. The Ust Itself Is rot deleted. 

DelAt (l: ~; ft8eOld: ~ CEF~ T; 
1 Is 51 ordinal position in the list. 
ft8eOld tn:ftcates Whetller or not the origlnal ObjeCt Is to be 
deleted. 

DelAt deletes the element at posttloo L If fteeOId Is 1RlE the 
object to 'NhIch the 1lst element points Is also deallocated by 
calling Ftee. 

OelFlrst (fI8eOld: ~ 

freeOId lndlcates wtlether or rot the Object In the Ust Is to be 
freed.. 

DelFlrst deletes the element at the beg1mlng of the HIt If 
treeOld Is lRlE., tile ooject to Whlcn tile list element points Is 
also deallocated by call~ Free. 

De1Last. (fI8eOlct ~ 

freeOld 1nd1cates wtetller or rot the Object in the list ,Is to be 
freed. 

DaILaIt deletes the element at the end of the Ust.. If ft8eOld Is 
1RlE the Object to WhIm the list element points Is also 
deallocated by calling FI88. 

DeJManyAt (l: HTEGER; f1JWt -'1= INIECER; treeOld: BtXl..EANl: 
CEFPU...T; 

, Its til ordlnal posltloo In the list. 
tIJwMEI1y lrdcates the rurtJer Of list elements to be deleted. 
fI8aOId lrdC8tes WheU'ler or rot tile oojects in the list are to be 
freed.. 

DeJtw. ~At deletes a rurtJer of elements fnI1l the list. The 'first, 
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deleted element Is at poslUoo L If fIeeOld Is l'Rl.E.r the objects 
to WhIm the list elements point are also deallocated by calling 
Free.. 

DelCllject (object: Ta»ject; fr8eOld: ~ 

ob,Ject Is ~ Object. 
fr8eOld Indicates Whether or rot the object In the list Is to be 
freed. 

DelQ),Ject deletes all ~ of m,Ject In the 1lst. If fFree 
Is lRl£, tile Object Is deallocated by calling FI88. 

Each (PROC:a)..E£ OOT(Q)ject(mject: TCbJectl: lEFPU... T; 

DoTOCl),Ject Is a ~ that takes an Object as its 
&rglIfl8Ot. 

Each applies the given ~ to each element In the 1lsl 
First: TQ)ject; CEFN...L T; 

First returns the first element In tile list. 
InsAt (I: NJEGER; ooject: 1Q)jact) ABSTRACT; 

1 Is ~ ordinal position In the list. 
m,Ject Is a'lobjeCl 

JnsAt Inserts CI'l element In the llst. The newly Inserted element 
~tes posltloo L 

InsFlrst (mject: 1Q)~ IEFPLL T; 

ob,Ject Is an object. 

InSFlrst Inserts an element at the beglml~ of the llsl The 
newly tnsertecl element ~tes Ule first poslUoo In tne nil 

JnsLast (object: 1(1)~ 

~,Ject Is Ell object. 

JnsLast inserts an element at tile end of the Ust. The newly 
Inserted element ~Ies the last position In the list. 

Last: 1Q)jeot; 1EFPU.. T; 

lat returns the element at tte fnj of the list. 

Mr:IlyAt (L .mwMllY! L~ lUst: 
I Is CI'l ordlnal position In the list. 
mwMI'1 Is a rurtler of e1aTBlts. 

Mr:IlyAt returns a list with the elements from the original nst 
beglm1ng at position I end ~ t.hJ'OUrIl hoWMEIrj elements. 
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t-Blb!lByb£ JNTEGER; 

~lSytes returns the aTD.Ilt Of spac81 in bytesl taken l4' by 
ecDl element in the un ~ l1sts contain only flardesl tills 
metmd always returns 4. (ThIs meu.:.d Is IOOre usefUl In other 
types Of CDIlect.kIls.) 

Pqi.ast: TCJ)jBCt: 

Pq) returns· the element at the end Of the l1stw a1d then deletes 
that element from tI'le.1lsl ela1a1t.--sEJ..F.Pql.ast is ~valent 
to: 

_ ast.- SEl.f'.Last.; 
SELF .DeLas1(F,6L~ 

Pus (after: LC»GNT; dlJect: 1Q)ject) L~; 
after Is 81 tmex runber in tne list. 
mJeCt is.5\ ooject tnat m1~t be In tne list. 
The return value Is the index runber Of emjact., orl if mjact Is rot r 

fOtnt after. 
Pol searches the Ust fnm arter to the end. If mject Is fol.nt tne 
index runber of mject Is returned. To seach the entire lis\, use 
arter of 0 (zero~ . 

PutAt (l: La-GNT; mJect: lal)ect.; fIee01d: BCXl..EN4; tEF PU... T; 

Its CJ'l ordinal position In the list. 
dlject Is CI'l Object flarde. 
fIeeOld indicates 'Nhether or rot the ortg1nal Object Is to be 
deleted. 

PutAt deletes the element at position I a'ld replaces It with 
ooject. If traeOId Is TRl.E the Object to 'NIlictt the ortg1nalllst 
element points Is deleted. SU'lclasses generally override PUtAt. 

san er: TLlstScall et; 

The return value· Is a lIstSan'ler for tills list. 
seal'" returns 8'l object of class 11..JstSca I _I allowing use Of 
lls1aa I er metnodS. 1ll1s Is .valent to 

llsUbnleIFnm (1, scaF"~ 
sc..8IFrom (fllstTOSCIn: LC»GNT; scaamctIcrt lSCaaraetkl'l) 

1lJs1S:a1 .. ; rEFPU... T; 

ftrstTGScal ts a poslU(Il In tile list. 
SCEI'Olrectlm SC8I'Forwan1 or SC8I8I*W8n1 
The return value Is a new anaySclnler. 

sca.mFnm returns an object of class 11.JstScarrer1 with 
1IstScaTer.Posltlm equal to tlntTCJSca1 mlrus me (or plus cnBl If 
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the san:llrectkrl Is SC8IlBaa<warta SO that the f1rst call to 
IlstSca ner.9c8\ returns the address of the record at tlrstTOSCEn. 

StartEclt M~ tflE~ 
wlthSlad< Is the new value fOr 00Iest4 

StartEdlt ·ChalQ9S· the value of tdeStd to wlthSlad< so the next ed1t 
call creates a role Of size wI~. so that abeql81t edit calls 
act more (JJlckly. ., 

stq:£clt; 

Stqf.dIt removes the role from the Ust am sets tIlleStd to 0 (zero~ 
My abeqlJent edit call removes any hole It forms. 

FAILLRE CCNXTlCNt Heap C8'l' grow. 

NlTES: 

Q)Ject size ) 32K bytes. 
Deletl~ from en erf1)ty list. 
&!)script out Of lCI"lge. 

1. Ttlls defines all llsts of Objects used In the TOOlKlt. 

2. It Is faster to traverse a list us~ Eaft tIa'llt Is to use a 1lstScaner. 
~r, Insertion CI'ld deletion are not possible <lJr1ng traverses using 
EiDl. AA eX2l11l1e of pIq)er use of Eaft to traverse a Ust is: 

Fl.NJ~ PeeDxxSalBasttu'dt ~ 
~~ Q'loIaI .. .a(ob~ 1Q)jact); 

VM baa. TBaalt 
BEGIN 

bnI&:= 1BaI.l(m~ 
If baaa.~ 11-EN bnnI.P8el; 

91); 

BE~ 
tumEact(c:m.a. 11_ 

91); 

3. 1Itts haVe three roodes: CJ'S8te IM'Ai st1Jt IM'Ai and static tnOt1S 

4. When you flrst create 8 list., It Is In create mode. You define en 
II1.tIalSlcl* value in the ~1E calL The Ust Is glven ero.Q'\ efT1)ty 
space to hold InltlalSlack Object-refeJaKleS. That space Is the hOle. As 
You aa1 members# the space In the tole Is used for tte new 
Object-refererKleS. The SIO.Ilt Of space allocated to the list dOeS not 
ChEI"V! U'lUl )'OJ ftlll4) tte tole wtUl Object-refelellCeS. Yoo can also 
call 1lst.StoJ£dlt., WhiCh removes the hole from tne list. 

S. When U1e role Is flllat the list enters static mode. In static roode, ro 
hole Is ever malntalned. If you am2 a. mel I ~r, the list .ls coplea Into a 
space large erDI1l to hold the Object-refereooe for the ErdUonal 
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metmer .. If you delete a mel. !bel, the extra ~ Is freed. 

6. Enter edt mode by callIng 1lst.StartEdlt(wlthSl~} In edlt mode, a nole 
big SI'"IOf.ql for wlthSl8ck Object-refereuces Is 1n1Ually created. As you 
add metltlers, tne size of the hole deCreases. When the hOle Is enUrely 
filled, the space allooated to the list Is Increased, so there Is a rew oole 
big SI'"IOf.ql forwlthSl8ck Object-refereuces. If you delete mehlbers, tne 
extra space Is cDled to the 1'1)18. Call ~t to s~ ed1Ung. MY 
space ta<en ~ by the hOle Is then freed.' 

U-64 



~ 

~ Sl.I3Cl..AmES: none 
N-ERl1ED DATA flEI I"ft R COllectkn TCo1lectkrl; The list belrYJ sea. ed. 

R posItla't LCHDn'; me current posItion of 
U'le seal B. The sea I er 
position Is always 
between, before, or after 
mel. bUS: D-before first, 
S~·l-~r lasl 

R trlOllllad.: INTEGER; The ctage In position 
for every sccrt 1 If 
seaming forward, -1 If 
scarrl1ng ~ward. 

SC8fOrle: EKXJ &Hi When this Is TRl..E tile 
next a&l call returns· . 
FPUE, slg'lalUng Ule end 
Of tne san 1lle VM 
panmeter Of the seal 
methJd, WI'llCh normally 
contains the next Object 
In tile list., Is t.rola gad 
after tile a&l call. 

R atEnct EKXJ EAN; TRl£ l' the en:J Of tile 
Utt Is emlnent, so that 
the next a&l call wUJ 
return F AL.SE 

a:£ATE (cD)Bct: TaJ)act; ItsLlst: lUst; ItslnltlalPosltkn LCHDn'; 
I~ ~ Tl.IstScnler; 

ItsUst Is 8 Ilst Object. 
ItsInltlalPosltkrlls the InlUal on:lnal posltloo In the USt. 
ItsSclI'OlIecUm Is scarF'crtI8Id or ~ 
11..lst3:altil~TE creates CI'l object of type lLIstSc8ller, 
WhiCh Is used to access Itlllst. ltsUst rrust exist befOre a 
~.er cal be created fOr It; I'IlWfNer", .YOJ cal use a 
11...lst.CREAlE call In yoJ'l1UstScaI_~1E call, wniCh will 
create the necessary list abject. 

11-65 



Lisa ToolKIt Refelence I-1IinJsI 

~ (ooject: lQ)j9ct.); [EFpu' T; 

mject Is a new rnen1)er of the Ust. 

Par( II Class Reference S11eets 

~ adds object to the Ust trrmedIately after the current 
poslUm. posltkrl Is CKI)Jsted by ~ 1, so that the next seen 
returns the object after tile new Object. 

Delete (treeOld: ~ lEFPU.:f~ 

fIeeOld Indicates WhetJ'ler or not tne Object deleted from tile lISt 
Is to be freed. 

Delete deletes the Object at tne current poslUm. posltlm Is 
"jJsted by Stbtractlng 1-

DeleteRest (treeOld: ~ CEFPU.. T; 

treeOld lrdcstes Whether or rot the Objects deleted from the list 
are to be freed. 

Delete deletes all Objects after the current posttlon. postUm Is 
~ 

Dme; 1EFPU. T; 

Done sl~s that you are flnlSl'led using this llstScerner. The 
next call to llstSca1ler.scan returns FPLSE, as 1f the enj of the 
list had been reacned. Ullike when the end of the Ust 1s reached, 
hOwever, the returned (X)ject in seen remains lI'"ChCrlge(1 

Free; OJERRIE; 

Free de8l1ocates tnts 1IstSoa'I1er Object. 

QJtaln: TClljBct.; CEFPU... T; 

The return valt.e Is a objeCt from the list. 
aJtaIn returns tne current object withOUt acMVlCl~ posltlm. 

Replace (obJect: TCJ)jBct.; fIe8OId: ~ rEFPU.. T; 

mjact Is a object that replaces the current object. 
ft8B01d lncIlcates Whether or not the object cJeleted from the list 
Is to be freed. 

Rep1a)e rermves the aaTent ctljeCt from the nat rd replaces It 
with the given ttlject. Tne new Object 1s fllW the current Object. 

seen (VM nex1Q)~TQ)~ RCXJ EMt IEFALL T; 

next(J)J Is the next oo)!ct from the Ust 
me return value Is FALSE If tne era of tile nst haS been reacheCJ 
or 1lstSca'I'8r.Dllle haS been called. 

seen begins at the beglm1~ of the 1lst (or the ~ If 
SCIIOlrectlm Is ~ ant ea:tt time it ls called, returns 

n-66 



L/S8 ToolKit Refenlnce fvIfI'U!JJ 

tile next Objecl The returned mject Is referred to as the a/J7lJ!I1t 
objecl The value Of SDIIlis TRLE "",til seen Is called after the 
last Object In the list Is reacned, or lIltll 1lstSca1 • .Drle has 
been called. If the end of the list was reached, and Dane was rot 
called, the value Of nextQ)J Is NL.. If DDne was called, next(J)J 
keeps tile last value It had. wnen metmdDDne Is called or When 
tile scaler ~ tile end Of tne list, the sea I. Is freed tile 
next. Ume IlstSca I er.scm Is C8lled; . 

seek (llstPoc L~ 

DstPos Is the locatlon to WI'ltttl you wiSh the scater to rrove. 
UstPos - 0 Is the ~ of the Ost. 

seek rmves the current seen position to UstPos. It tra1sfers ro 
data. 

SkIp (deltsPos: LQGN1) 

dBltaPas Is the rurtJer of byteS you wiSh the scallX)Sltlon to . 
rrove within the list. A positive value rmves the position toward 
tile end Of the 1lst; a negative valt.e rmves the posltlCll toward 
tile ~ of the list. 
SIdp rmves the scan position de1taPos elements foNaIU or 
backward within the list. It tnIlSfers no data 

FAILLRE CGDm~ AtterT1lt to lnse~ delete or replace after a delete has 
occurred at the same postttm 

~ 

1. A OstSca ner Is for roovlng thrtU1l a list .., rraUpulatlng the lrdvtCllal 
elanents. Ust objects are created thrtU1l class lUst.. 

2. You never allocate a sea. er dlrecUy; ale Is allocated When you call 
Ust.Scamer. 
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~ TPad 

IEFJN:D SLBCl..ASES: none 
IN-ERITED DATA FFI m see 1PII1 

DATA FFI'" R vIeW: 1View; 

NlTES: 

R pagetUYtm: L~; 

R bodyPat 1BlJd)4Pad; 

Part II CJ8$$ Refe.rence ~ts 

The view to WhIch this margIrPai 
.~. relates. 

The page Of the view tnat prints 
wltn tnls margIrPad. 
TIle ~ con~ the 
printable versIon of tile bOdy of the 
page. 

1. A ~ Is the output port for page hBadII WJS am otter page 
adomnents that are prtnted on a page on the prtnter or dlsplayea In the 
Image Of. a page in page prevlf1W' mode.. 

2. .A4JpUcatlm ProgIBl1S usually dO not need to SUlClass or ottlerWtse deal 
with TMargIIf>ad. 
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lndlcates that tne Item IS presenUy In fOrce. The ToolKit dOes not 
verify that the am I aand St'lOulc:J be cheCkec:J. 

Delete ~ INTEGER~ 
mEnJI) Is the lc:JenUflcaUon ruJt)er fOr one Of the aAlllcaUon's 
mer1JS. 

Delete removes the rnen.a from the men.t bar. 

Draw; 

oraw draWS. the meru You stwld call tnts methld after you call 
n&U3arJnsert or men8Ir.Delete. 

B1able (~ 1O"IrNI1tJer; ca8earJserc ~ 

~ Is tne ruJt)er of a ~ In one of tne mer1JS. 
caeaa ..... Is wnetner tne canmao SI'lOUlc:J be enaDled (lRl£) or 
disabled (FALSE). 

Enable determines wnetner or mt tJle user Is auowecs to Cf'O)Se tile. 
COfTmaI" correspc:nlng to cmN.IlDJr. 'Nhen a ~ Is . 
disabled, It appears in dim type in tile ~ 8R2 tte user car mt. 
ctoose Il 'Nhen a cmmaIO Is enabled, tile COITIlao ~ In 
normal type,8'ld tile user ca'l Cf'O)Se il The ToolKlt does rot make 
certain that the ~ St'lOuld be enablec:J or disabled.. 

Efl:DtCt; 

Er"dlM removes hl~lgl~ from the rneru bar. see 1MBrI.8ar-. 
~ (ancN.nCJec 1O'RN.Im8r; ~ TPStrIr9 BOa £Nt 

CJ1'IN.II1)er Is the ruJt)er of a· amnarrJ In one of the mer1JS. 
~ Is a pointer to a s~ locatiCll fOr tne ~ r&ne, or 
~ If you dO not walt to f1nd out the corrmn2 name. 
The return val\.e lrdcates Whether or rot the ~ was fOln1 

GIItQnhrne ChCks to see 1f CJ'fd'tI1tm conesporm to an exlstlrwJ 
COIlnlR1. If. It dOeS- the return value Is 1Rl.E In aJdltlon, If 
~I. 1s rot tIL, CiBUl'''''' pJtS the COI1'I'nEn2 name tnat 
oorrespor Ids to the cmmaI 0 ruJt)er In the 1ocatloo pointed to by 
If'IEmB. 
For 8xall)1e: 

IJeftnes a variable for the COl 'II a K1 name.) 
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terES: 

-
witl'Ond .ls tne corrmn1 I'UTC)er Of tne menJ corrmn1 you are 
abOUt to process. 
_ 1'll~lTIts tne une Of tne menJ COOtalnlDJ tile given 
COOllan The ToolKit dOeS tnls for you WIlen the user cnooses a 
com.8 ~ frOm a merlJ, uses en Apple key co II. a .:I, or· uses a clear 
key COIllian You only need to,pall. thls metrlOd wnen the COIlinald 
was frOm sc:mewtere else. First can rnerISar_ Then 
can TWIrdlWlJoOrJilla.t to do your COhl.ald, rather thancrea~ 
tile conYn8I ~ ObjeCt and caJUng CXlII.ald.PerfoJrn yourself. 
TWlnOOw.DoOrJlfl&.c! turns off ~1~~ wnen the COfTmCJ"ld Is 
f1n1sned pnx~sslng. If you dO not call TWlnOOw.DoOrJrwnnl, oall 
met"I&r.EncDm wnen you are flnislled process1n:;J the co 11,8 K2; that 
turns off h1~1~ 

rnen.dD Is the lcJentlf1c8tloo runber fOr CIle Of the application's 
met'lJS 'that Is not pres8nUy In tne merlJ bar. 
beforeI) Is the identification runber for one Of tne menJS in tne 
appllcatloo's mEnJ bar. 

Insert Inserts tne meRJ In Ule menJ bar so that It awears 
InvnecJlately to the left Of the menJ WSlcatea by befOreID. If 
beforeID Is 0, the rnenJ Is plaCed at tile tnt to tne r1~t Of all other 
menJS In tile meru Dar. 

~ (aldUmer. l'01dU1ta; JMme: TPStrIrQ: 

ardUmer Is the I'UTC)er Of a conYn8I KJ In one Of the merus. 
~ Is a pointer to a string location tlolatng the conYn8Ild rane. 
PUtQn(NIne repl~ Whatever Is In tne meru that corresponds Wltn 
CInlN.I'I1Jer wltn tile string pointed to by Ifat1e. 

Ulkat 
UlIoad removes the appllcaUOO's enure menJ bar. 

1. There Is only one tnstcr1Ce Of 1'MBrI.e8r for Sly ~ CI'1Ct that 
Instcr1Ce, accessed by tne· glObal variable rnen.ser, Is created by tne 
ToolKit. 

2. YOU never St..flClass Tt-1en.8ar. 
3. The I1'I!I'I8Ir cmtrols tte application'S merus. 
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4.. Tne metJ'tldS given here are scmetlmes called from wIrDJW~, 
wIrmw.caroomna iii anl otherwise, you 
prooaDly Will not deal wttn Ws class. 

s. TheSe metJ'tldS ct'a'lge the meRJ or meru bar t6ltil either crlOtJler rnen..8ar 
methOd effects cnlther eta ge, or a new pICxas is created for tile 
appllcatton. RememDer that, t.I\less yoo CIBf1ne yOJC appUcatlon to mar.age 
CIlly one cmcunent, all dOcunents belonglng to a single appltcatlon Share 
tne same procesL Slroe every ,.ocess has only onernen..8ar object, these 
metJ'tldS eta ge the meru bar fOr all dOcunents using tnts puJGeSS. In 
acIdltlon, slnce tne process generally remalns U'ltil tne Lisa Is powered Off, 
even If Ulere are no ~tlve dOcunents using the PlCJCeSS, you SflOUld be 
carefUl that tne rneru Dar Is in the correct cordtion wnen It Is displayed. 
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~ NL 

lEFJtE) ~ All other classes·are ·cJescet ... ts. 

N£RITED DATA fEI OS: none 
DATA FFI 00 none 
~ 

~1E (object: lQ)ject.; heaJt 1HBap~ 1Q)ject.; ABSTRPCT; 

l"CJ)ject..CREA TE Is CI'l ABSTRPCT methXl, EIld does rothlng. 
Each Stbclass of 1Q)ject nas its own ~TE method. 

Become (ob) lQ)~ 

obJ is CI'l Object-refereroe. 

Beoome frees tile caning mjeCt, by ~ OOjecU=IE, 8ld reuses . 
the object's tade by maklng It to refer to obJ. For e>a1l)le, 
_ject..CREATE((l)jBct., heap) frees tile ooject 
pointed to by I8f1 and makes ran. point at the new Object All 
referetas to mn row refer to the new Object 

Class: TClass; 

Class returns the class pointer fOr Ws Object's class. 
ClO'1e ~ 1HBap~ TaJject.; 

heap Is the heap for the new Object 

ClO'le stlOuld create a cqly Of the Object, a'lCJ all its amordlnate 
Objects, en heap en! returns a tade on the new object. 
TaJjact.Clone ).1st calls Q(nQ)ject., WhIch copies only tile object 
Itself. override CIme to copy aml'dlnate Objects. 

CloneQ)ject 0l8BIt lI-tJap) 1'Q)ject.; 

heap Is tile heap fOr the new Object. 

C1a8Cl)ject allocates a copy of tne ooject on neap ald returns a 
tade 01 the new Object. overr1~ Is rarely necessary. 

corwert (fIm1Yanlort Byta~ ABS1"RACT; 

tnmYerslon Is the old Object's version f'U'Tt)er. 

corwert Is lnterOed to ~te CI'l object to the a.ment verslen of 
themjact. 
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IlBbJg ~rmLevels: 1NlEGER; rnerrDJrT)1J8StJ1r9 S255); CEFPU. T; 

rmLevelS Is tne depth of detall printed. 
~ plesent only In the deblgglng version Of the ToolKit, prints 
details ttxlUt tne object on thealtemate screen. It Is callEK2 by 
the debe fPr in con)mUon with the F1eIds metnod. 'IIhen 
I1I'IL.fN8lS Is equal to 0 (zero), DebUg prtnts only the Object's 
c1au.. When R.IlLeVels Is ecJ.I8l t9 1, DebUg prints the Object's 
class, end the rene, class (If 81Y) em value Of each field. 'IIhen 
I1I'IL.fN8lS Is ~ DebUg prtnts all the informatlon printed fOr 
rmLevels-l, 6RJ alSO prtnts tile scme lnfOrmation abClJt <mJects 
referred to by tne fieldS of tne original Object. N, Ule value of 
runleWls Increases, a:rJltlonal levels Of class refereree fieldS are 
detailec1. overrtalrwJ of DebUg Is rarely necessary_ 

F1e1ds (PRCXZD-R: f1elc(~ S255~ CEF.oLL T; 

FIelds Is present In the debagglng version Of the ToolKlt only. At 
the p~t Ume (TK 8e), If you want the ToolKit debugger to be 

.' able to display the flelds Of your ObJects, you roost detlne Ulls 
method fOr every Class you create. see Chapter 2 fOr information 
on wrlUng FIelds metnodS. 

Fme; IEFALL T; 

ooject.Free stwlO free ~jact 8'Wl all Objects Slbln:J1nate to 
objact. lQ)ject.FIae S~ly callS FJeea)Ject, wnlCh freeS (l)JeCt 
and ro~ else. If you create a desceI dI'lt Of TCJ)JeCt that has 
~rdlate oojeCtS, you sto.Ild. override FI8e to free the 
St.b)rdlnate c-.jactL EOO YOJr routine by call~ 
SlFERSELF .FREE. 

FI88CIljact.; IEFALL T; 

Fl88Q)jact removes the assoclated Object and deallocates the 
heap space used by that abject. O\Ierrldl~ Is rarely necessary. 

t-ta&It 1HJBp 

HBap returns tne neap this on WhICh tnts Object Is stored. Never 
override this metnod. 
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Read (s: TStt1rQSca reI): 

tlsa_. 
Recm the data In the Objec~ wlttnJt tlle Object's class pointer or 
the dyranlC part, If CIly, by using the ~ to get the 
object's data. 

Wdte(s:_ 
slsa~. 

writes the data In the Objec~ wlttnJt tlle Object'sCISSS· pointer 
and cny dyranlc part. 

~lass (newClass: TClass~ T'Q))ect; 

nBWClass Is tne object's new class pointer. 
~lass converts the Object to a ne'N class. It Is called fOr 
you When version conversion Is TeCJJlrec1 

FAILLRE ~ .Heap ca'l't grow. . 

~ 

Cl>ject freed twice. 
Tried to (X) x.Beocme(y) wnen x CI'ld y were rot on the 
sane heap. 
Tried to (X) ~l8ss(newclass) When the class Of x CI'ld 
newclaSS are U'lI81ated. 

1. Class lQ)jact Is tne a'lC8Stor Of all otner classes. 
2. Insta1ces Of Taljact are never created. 

3. All Objects are Insta1ces Of deSCelldailts Of TClJject. 
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N-ERlTED DATA FJFI 00 II. aRact: Rsct; GrafPort-relative tn.n2S 

DATA FE OS: 

~1~ bOrden. 
outeIRect: Rsct; GrafPort -relative tn.n2S JrolUdlng 

bortler. 
pElla ,aa d t 'T8nI'DlAIat 

port: GraIPtI; 
vlawed..Rect: LRalt; 

vIsLRect: l.R8Ct; 

scmllOffset: L.PoInt; 
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f'k)t relevant for JBIS. 
me grafPOrt used by tnls pad. 
Tne portlon Of view that Is 
alsplayed In II. aRect. 
viewecLRect sect visRg'l WhIle 
fooosed. . 
The larger part Of view that flts in . 
a grafPOrt coordinate Reel. 
The dlstn::e scrolled from the view _eft. 
wnat to set the grafPOrt ortgln to 
When foo ISed. 
What to .mt.nYJt from coordinates 
to get grafPort coordinates. 
AddItional clipping to ~ly when 
focusing. 
The pars resoluUon, expressed as 
spotsJtncn In the pm coordinate 
space. 
The vlew's resolution, expressed· as 
spotsl1ncn In the view coord1nate 
space. 
TRlE 1nd1cates tnat tne 
scaleFctor Is not 1, WIller. mea as 
tnat coordlnate scaling nut be 
used. 
The net scale f&etor, CCJTt)1nlnJ tne 
effects of zoom1ng r.d the 
different coord1nate systems of the 
pm ald Its view. 
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zocm=actm: TScaJer; The ZOOOl factors; me two zoan 
f~tors, one for verUcal zoom ald 
ooe for norl2O'ltal zocm, are stored 
as two PoInts, one Of wtllctt hOlas 
the runerators, a'lO tile other tile 
del aninators Of tne zoom factors. 

~ y~ APPUCAn~ M..BT CM:RRRJ:E: 
~1E (~jeCt: TQ)Ject; Itslle8p: _; ItsJmeIReCt: Rect; 

ItsVlewed...Rect:. LRect.: ItsPaRes, It.sVlewRes: PoInt.; ItsPort: 
GrafPtr) TPa1; 

ItslmBlR8ct Is Ule wtR:Jow-relative ~ exclUding the bOrder. 
ItsVlewal..R8ct Is the portloo of the view visible In the pEI1 
ItsPlIRes Is the resolutioo Of ttds 1&1 
ItsVlewecle Is tile resolutioo·of tile view, or oUler 32-btt spED!, 
lOOked 00 by tnts 1&1 
ItsPmt Is tI'le gI afPort. 
~lE creates al (t)ject of type TPal 

M!TKDS y~ APPUC'A'TKI'J WLL CAI...L: 

lrMdl.Rect. (c ~ 
r Is tile recta'lgle to be redraWn. 

1'Pad.ItWa1LRect forces a redraw of r at next call to ~~ 
r Is In vJew coordinates. 

InVa1ReCt (r: ~ 

r Is the rectavJle to be rectrawn. 
TPad.IrMIIR8Ot fOrces a raaraw of r at next call to wIRJow~ r 
Is In grafPOn coorttlnates. 

setPen {pert ~ 

IB' Is 8 pen state. see tne QulCl<OraW aoct.rnentatlon for tne 
avall~le pen states. 
1PW1SetPen sets the pen state. 

setPenT~ ~Tnnlt: ~Tnnl~ 

~Tnnlt Is tile CI'W:I'9 In hl~~tlrg of the CIlsplayed object The 
st,anjard crolces are: rHJne, NlffTCOInl; NlffT«:n I'OImT«:n 
toImTOOfflf tOlTOOff, .., tOTdlIm 

1PW1SetPenT~ sets the pen to the state appropriate for 
appl~ tile lrdcatea h1~1~tlrg. 
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The fOllowing metl'lOOs map coorclinates fl1m grafPort to vlew. 
DistTc1L1It (dlst.1rPort: ~ YPA ID1stIrMew: ~ 

cIsUrPort Is 8 c:Jlsttme In grafPort coorcJlnates. 
DlstInYlew Is tile dlstcrlCe convertecJ to view coordinates 
1Pa1Dlst.Tc:l.DIst converts a dlstcrlCe in grafPort coordinates to view 
coorcJlnates. 

~. .. 
PatTd..Pat (patJrPort: PatteIn; VPA. 1P8UnVlew: ~ 

paUrPort Is a pattern In grafPort coortftnates 
IPatInVlew Is the sane pattern convertect to view coorcJlnates 
TPadPatTd...Pat. converts a pattern fl1m grafPort to view coordlnates. 

ptTcLPt. (pUrFort: PoInt.; YPA JPtInVIew: ~ 
pUrPort Is 8 point In grafPOrt ooorclinates. 
IPt.InY1ew Is tile point converted to view cooralnates • 

. lPad.PtTcLPt. converts a point fl1m grafPOrt to view cooralnates. 
ReotTCi.R8ot (raoUrPort: Raot.: yNt IR8otI'Mew: ~ 

rectJrPort Is a ~e in grafPort coordinates.. . 
lR8ctJnVlew Is tne· s.-ne rectangle convertea to view coorclinates. 
TPIM1R8ctTCi.R8ot converts a 18Cta'lgle fl1m grafPort to view 
coorclinates. 

The fOUO\Nlng metl'lOOs ~ coordinate m&Al1rY:3 fl1m view to grafPort 

LDlstTdllst (IDlstInVlew: L.PoInt.; YM dlstIrFort: ~ 

IDlstrnVlew Is a dlstcrlce in view comdlnates. 
dstJrPort Is the dlstcrlCe convertect to grafPort coortJlnates. 
1Pad.LDlstTc:dst converts a dlsttme in vlew coordlnates to grafPort 
coorclinates. 

LPatTcPat (JPaUnVIew: LPatteIrt VAA paUrFoIt: Pat.teml= 
JPat.a'lVIew Is a pattern. 
patn:tort Is the pattern converted to grafPort coordlnates. 
TPad.L.PatTcAIt converts a pattern fl1m view to grafPort coordinates. 

lPtTcPt (IPtrMev: ~ YM. ptD'AJrt: ~ 

IPtt1YIew Is a point. In view ~ 
pUrPort Is the point convertect to gl8fPort coorctlnates. 

w.u..PtToPt converts a point fl1m view to grafPort cooralnates.. 
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L.RectT~ (JRectInVlew: LRect: VM rectII'AJrt: RectJ: 
IRactlnVIew Is a rectargl8 In view oooralnates. 
I8CtIrFmt Is the same recta"lgle converted to grafPort. coordinates 
TPII1L.R8CtT~ converts a rectargle from view to grafPOrt 
coordinates. 

The fOllowing metln1ls used by the TOOlKIt to move the pa:2 wltnlnthe 
view. 

0ffsetBy (deltLPt.: l.PoInQ: 

deltaPt Is this 

lP8d.OffsetBy Offsets vIewecl..Rect -- no effect on display. 
The fOllowing methOd Is used for display. 

Focus;~ 

TPad.F0Q.IS sets the grafPort so that SlmsEq B'lCt QulCkOraw calls are 
. correcUy sent to this ~. . 

The fOllowing metJn1S perform ~ CIld allow coordinates to be 
expressed In View coort11nates.. TIley t\roUCI\ fOr the most part, by 
converting tlle ooonllnates to grafPort coordinates, tnen ~ the 
correspordng QulCkOraw call. 

DrawL.Arc (WItt GnlfYerb; n LRect.; startPIQle, 8ICNQle: JNTE~ 
veIb lrdcates What to dO with tne arc (fnIne, paint, erase, Invert, 
f111~ 
r Is the bOU'ld1ng box Of the arc. 
startArQIe Is the ~le Of the stan Of the arc. 
aroPIQI8 Is the. 8"Q1e Of tile arc. 
TPa1.DraWl.Am draWS an arc in tile view. 

DnIWl..8Its (VItA sn8Its: BitMap; VM ~ Rect; VM astLR8Ct: 
LRect.; rmca IN IECER; ~ Rg1ade): 

sn8Its Is a Dltmap, part Of wtdttlls _80 to tnts J&1 
SlcRect Is the area In sroBIts cqlled to this pad. 
dstL.R8ct Is the part Of this pm that receives tte copy from snSts.. 
modB Is the tIlI.fer modB used to draW In dItLR8ct. see the 
QulckOraw ma.mentatlon. for 8 discussion of tnIlSfer modes. 
maIIcRWlls a region In this pm (presunably part of dstL.Rsct) that Is 
to be UllChaIljed by this dnIwlng qJelatlcn 

TPad.Dnrwt..Blts converts dStI..Rect to grafPort coordlnates, and tnen 
calls QuickOraw's StcSlt procec1lre. see tile QulckOraw 
ma.mentaUm for more lnformaUcn 
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DnM..Une (neWLPt: ~ 

nawt.Pt Is tile point to draW a line to. 

TPad.DraWI..Une draws a line. 

DrawLOIal (vertt GraIYeJb; r. ~ 
verb Irdcates What to dO witte tile oval (fnme, palnt, erase, Invert, 
f111~ 
r Is tile bOUldlng bOx Of tne oval 

TPa:I.DI8WLOIal draws an oval In the view. 
DnIwLPIcture 0J1c PicHardei ~ 

pic Is a pointer to 8 QuiCI<DraW picture. 
r Is tne deSired bOt.dng bOX, In view coordlnates. 
0Iawl..PIcture draws the picture pointed to by pic In r. see the 
QulCI<DraW dDCt.mentaUon fOr a dlscussl00 Of pictures. 
~. (watt GraIYeJb;.r: ~ 

verb Indlcates What to (l) witte the rectalgle (fnme, paint, erase, 
Invert, f11l~ 
r Is the rectalgle to draW. 

TPa1DraWl.Rect draws a rectalgle. 

DI8Wl..RRect (vertt GrafYeJbi r. LRect; 0V8lWldth, cwa1HaIflt: INTEGERj 

WIb Ind1cates wnat to do with the I'Ol.I1drect (fnme, paint, erase, 
~flU~ . 
I Is the bOU'ldlng bOx of the rot.Ild rectargle. 
ovalWldth is the width Of tJle oval. 
~ Is the hel~t of the oval. 

TPad.DIawl..RR8 draws 8 I'Ol.I1drect In the view. 

Drawl.. Text (textBuf: ptr; swtBytesl rur8ytec INTE~ 
taxtBuf Is a pointer to text. 
swtBytes the st.artlng lOcaUon In textBuf-. 
fU1eytel the I'IIYbr Of bytes. 
TPa:I.DI8WL Text draws text., sca1lng accomlng the the currentzoan 
factor, If necessary. 
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on-ER~ 

O1l1dWltrPt Cpt: PoInt; crdld...Ist: lUst; VM neBlestPt: ~ TArat 

pt Is a point In wtrmw-relative coordinates. 
ChtlcUst Is a list Of ... contained wttllln this pal 
nearestPt Is the point In tne returned area closest to pt. 
The return value Is one Of the II88S from (td1cUst. 

adldWltrPt first finds the point In _ closest to pt. It 
then C01l)8I8S tte new point to tne wteJRects Of all tile ... In 
(td1cUst. wnen It ftnas the .. tnat contains the point, it flnds tne 
point In tnat area's ImeIRect that Is closest to the point. That value 
Is returned as naarastPl. me 8188 contaln1ng neat8StPt Is tne return 
value. 

ClIIFurtnerTo (rBarC ~ 

IBEn2 Is a rec~e, In grafPOrt cool'dlnates. 
ClIIFwttmTO narrows dOWn the cUp area at the next call to Focus.: 
.lllls metnod Is used Internally by tile ToolKit 

RscWIne (Its111 aRect: Rsct; ItsVlewed..Ract: LRsct.; lUPaRes, 
ItsVIewRes:: PoInt; ttsZlXlTF.:tDr. TScaler; ttsPurt: Gia~ 
TPat 

ItslmerRect Is Ule wtrmw relative tlC:J.RtS exclldng tI'le bOrder. 
ItsVlewed....Rect Is the portloo of the view .seen trlrOtJr1l this pal 
ItsP8IRes Is the resolutlon of tills pa1 
ItsVlewRes Is the resolution Of tne view lOOked on by this pal 
ItsZocITFactor Is a zoom factor for the pad. 
ItsPort Is the grafPOrt. 

lPad.R8detIne Is used to cna9! tne properties Of a pm witnout 
haVing to free tne old one cn:J create a new one. In effectw tnts 
allows re-use of an allocated JBl, with any or all of Its paraneters 
dlaIged. 

ReslzeInsIde (newfllaReCt: ~ 
rIlWImBIR8ct Is tne pm bOt.nlS eXClUding bOrders. 
ReslzeJnstde ~ the size Of _ It performs 
nl~r-level operatlcras on the _ such as resiZing a'88S conta1ned 
wltnln this _ Em then calls SELF.setImeIRect. 

RestzeOutslde -= ~ 
f1BWQMIR8ct Is tte bcUldl~ boX. 

R8IIzaOutIlde cnar ~ the size Of pm.outarRect. It performs 
td~r-level operatlms CJ'l the _ SUCh as resizing areas contained 
within tnls _ am then calls SELF.seta.Jt8IR8Cl 
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~ 

setScroUOffset ~AA nBWOffset: ~ 
ra.otftet Is a new Offset factor, wltn a vertical ana tlOri2ontal 
COIlipaelit. Alt.rlOlJ1l tnls 15 a VM ~t, Its value Is rot 
ctwlged. 

lPad.SetSCI01l0ffset recalculates pad.OrlgIn n2 J&1CCI)ffset. 

set.z.cxm=a::t.or (zlxITtUneIator, ZDOIiOti Didnator. ~ 

ZOCJrMmerator Is a set of two rirrIlers that fOrm the runerator Of 
the zoom factors. 
zomoerOtdnator Is a set Of two rurbers tnat fonn tile deron1nator 
of the zoom factors. 
TPI:K1.SetZoDnFa::t.or ~ the zoan factors Of the pad 

1. t-1ett02S of lPaJ fall lnto two categories: 
a) TOOse that coovert coordinates between view .m grafPort systems. 
b) Thosetllat cJra\,I either to tile screen or to a printer. 

2. You never create InstcrlCes of lPad, IRS you rarely create lnstcrlCes Of 
desceI C!I Its of lP8d. 

3. In generaL tne ToolKit creates lns~ Of aesoerldal.ts Of w.s In order 
to cJra\,I on tnescreen ~ print for you. 

4- PInS, margIrPa2s, ~ bod)tP8dS are lnstarces of aesca cr.ts Of lP8d. 
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I:EFJt£D ~ role 

IN-ERllE[) DATA FFI I).'t see TVIew. 
DATA fEI Dt none 
twETHXlS: I\trle that are in1lOrta'lt for appllcatlcns. ' 
N1I'ES: 

Part II CJ8SS ReferenCe ~ts 

1. 1PageVlew Is used fOr the view associated wlttl a margIrPad wtlen prtntlrYJ 
or previewing pages. (Tne appl1oatlon's view Is associated wttn the 
corresporWJtng tJodyPal) 

2. lPageYIeWDnlW Is expecteO to draW tile tadfQS on a page. 
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a..ASS: -
IEFN:D Sl...BCl..ASSES I'Ule 

I+ERI1ED DATA FE DQ see TVlew. 

DATA F"F1 OS: R _"MeW; The VIew of wnlCh tills Is the 
paginated version 

R PQ!SI2It ARRA~] a=~L~; 
The size of one page In tile 
paginated view., In view coordlnates. 

R worIdngIrt-1argIns: BOa FAN; If TALE, the 8Alllcatlon (in lts own 
StbClass of lPagInBtedVlew) Is 
currently fielding events In tile 
marglns of tile page., ratller tI8l in 
the body. 

twE1KDS: None tJ'lat are 1rT1lortalt to ~ucaUons. 
NJ1ES: 

1. Applications normally dO rot need to Sl.t)Olass or otnerwlse directly 
coocem tnemselves wttn _. 

2. Tnere may De a different ObjeCt Of type _ for every Vlew 
used In the appl1catlon. 

3. A _ ooject Is created When the user asks to preview pages. 
When tnat napper • ., tne vlaw-s pdntMaI.agar'I _ metrlla Is 
called to lanch the _. BeoaISe _ Is called 
to create tne _ Object., you all Slbclass _. 
O'le reason }'OJ may wish to dO so Is If you walt to allOW can.arrent 
ea1tlng of headerS., footers a'ld main vtsws., as Is dOne In Usawrlte's 
Preview Pages mode. 
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IN-ERlTED DATA FFI ns= 

DATA FJFI at R a.nentYIew: TVlew; 
R panel: lPaleJ; 

The view displayed in this pa1B. 
Trle JB'2I contalnlng tnls pa1B. 

~ YC1R APPUCA~ I"1AY CAlL: 

NlTEa 

aoMUPt CPt: PoInt; ChllcUst: lUst; VAA naarestpt: ~ TAres; 

pt Is a point In pnrrelaUve coordlnates. 
OhUcUst Is a nit of areas contained wttnln tnls JBlB. 
naamstPt Is the point In the returned 8I8B Closest to pt. 
Tne return value Is one Of the areas mm CI\Ud.J.st. 
aoJW1U'Pt first tlnds the point In _ closest to pt. It· 
then the.~ the new point ~ tne cuterRects Of 'all the ~ 
In d1llcLlst. wnen It· findS the .. that coota1ns the point, it finds 
the point In that area's IrnrrRalt tnat Is closest to the point. Tl'lat 
value Is returned as nem:estPt. ne area ~ nemestPt Is tte 
return value. 

~y ~M deltLPt: ~ 
deltLPt Is the allCUlt Of vertical (dBltLPt.v) cn:J tortzontal 
(deltlLPUl) scrolling aeslred, In view coordinate U'l1ts.. 
Smoll8y scrolls tne IBlB by tne dlsta1ce given In delta..Pt. 1lle 
scroll uums are rooved acconIrWJly. 

scrouT<Aevaal ~M art..Rect: t...Rect; tHnTOS8e, vMlnTOS8e: INI~ 

a1..Rect CI'l recta1gle In the view. 
I'HnTOS8e a tortzontal d1sta1ce~ In vlf!!W t.rllts.. 
vHnTOS8e a vertical dlsta1ce1 In vlf!!W lI'Ilts.. 

SCIollTcAeveaI scrolls the ... so that some part Of ft.Rect ShOWS 
In . tne JBlB. tHnTOS8e a'ld vt4nTOS8e define the mlnlnun part Of 
ft.Rect tnat Is displayed after the scroll. 

1. TPnt aef1nes reg100s Of the screen tnat display application data. 
. . 

2. Appllcatloos never need to Sl.C)Class TPnt, a"Wj they also never create 
pntS themSelves. 

3. Tne ToolKIt creates at least one pw8 wneneuer a new pa'8lls created, or 
When the user spUts exlstlng paws with a split cootrol. 
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4. PaW 0CClC)Y tile reg1al lnSlde the DOrders of pa18ls. My part Of an 
appllcatlal view tnat Is atsplayed Is alsplayecJ In a· pale. 

5. several paws may loa< on a single view. Every JB18 that 10Cl<s on a 
partirular view Is rormally contained In the sane panel. Every JB18 In a 
partia.dar J&l8l100ks on tne sane view. 
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~ lPa'lal 
s..FERQ..A&Ct TAIea 

IEF1I'ED s..ea..ASSES: none 
1N-£RIlED DATA FFlf'l.Ct R II. WJlRect: Rect; WirDN-relatlve bot.nls, excIUC1lng 

borders, bUt lrolt.d~ rulers Of 
... y~ 

R wteIR8Ct: Rect; .~. ~ box In wtnaow 
coo1'Ulnates. 

DATA F1E1 OS: R WIrmW: TWnbi; WIrmw In WhICh tills panel appears. 
R pal ~ lUst P= TPale}; TIle JBleS of this paneL listed 

row-wise. 
R curentYlew: TVIew; me paginated (page preview) or 

lJl)8g1nated view on Whlctl tnls 
panel lOOkS. 

R view: 1VIew; lne lJl)8g1nated vlew on Wh1Qn tI'lls 
panel lOOks When not In page 
preview rrode. ThIs Is the vlew 
Installed by your appl1cat1on. 

R paglnatedVlew: _; The paglnated view, InclUdIng 
margins, l' the panel Is currenUy In 
page preview rrode. If not, 
contains NL 

R S8IeCt1ort TSelectJat The a.arent seIectkn 
R WDJSelection: TSelectklt TIle seIectIm to be restored If the 

last COI1l1l8I ~ Is tnb s. 
balds: ARRA~] a= lUst; 

The ba1dS In tills panel. 
scmDBan: ARRA~t] a= TScroUBar; 

The SCIOUbarS Of tne panel. 
(scmDBan{(vJllJ -- the (vert.J'X)rlz) 
scroll b8rS~ 

R abWUes: ARRA~] a= TAbIlltes; 
The abWtes Of the panel. see the 
CH:AlE method. 
The mlnlrrun size for Jr. WJlRecl 
used fOr resizing the panel. 

R TRlE means that Ulls panel Is 
zoomed. 

R ZUIlF-*B': REaR) runeratm', .aduator. PCJIttIT EN>; 
The proportional zooming factor. 

prevIetat tJdEt ~ PrevIew page breaks rd page 
margins. 
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lastClIdc: RECXRl Desol1bes tne last mouse c11Ck. 
CASE ~e: ACO EPN a= 

TRlE: (Clla<Pane: TPnt~ The .. Of. the last CliCk. 
FALSE: (cUckPoInt: ~ TIle "lerRecLtopLeft of 

&I); lastCUck.pa'la., fOr use 
When JastCIb..pale was 
deleted.. 

CXI1ta1tRect: Rect; .TtJe part of i rerRect exclUdIng 
., side bErldS (such as rulers~ 

t1Slde8a dSIzt:t Pmnt; The size of the tm1zontal side 
~ (usually a ruler), Whlcn Is 
displayed at the top of the pa'lel. 
TIle size Of the verUcal side ~ 
(usually a ruler), which Is displayed 
on the rl\1lt side. 

RW deletedSpHts: TARay; If a TARay with 11ICOIdSyt.es 2., the 
ToolKit stores the spUts created by 
the user In the.pnd WheneVer tt)e . 
IBlBl Is stm.rlk so that. It Is too 
small to stow the spUts.·· Tten, 
When the 1BlBl1s enlarged so that 
It is large eroJ1l fOr tne spUts., the 
spUts are redlsplayed. If tG..., the 
ToolKIt dOeS not store spUts, and 
tney are lost. ThIs Is lnltialized 

t£TKDS YD.R APPLICA~ WI..L CALL.: 

to NL In lPa'8La£AlE; .YClJ C8'l 
allocate an array a1d challQ8 the 
field if you deSIre. 

~1E (mJaot: lQ))Bct.; ItsilBap: lHeap; ItsWlrmw: TWIrDJw; ~ 
mIn~ INTEGER; ItIYAbIllt1as, ItlHAbllldal: T AbIlltlas} 
1Pftd; 

ltlWlNbw Is U'le WdJW CXIltatntro tnts JB18I. 
~ is the mlnlnun hel~t of this pnd. 
rinWIdth Is the mInlrrun width of this JB18I. 
ltsVPGIUUes lndlcatesthe vert1cal abtlltles of tne IBlBl fnm Ws 
set: aBar, ascrolL aspUt. see. rote 8 for more Information. 
ltsHAbUltles lrdcat.es the r.lrizontal ablllties of the IBlBl fnm the 
sane set as ltsYAbIllt1es. 

lPa'8La£AlE creates a'\ dlJect of type TPIrlal. 
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~~ (seleCtkn TSeI8ctkI'\; ~TnrlSlt: ~TnrlSl~ 
telectlcxl Is a S8I8CUon Object. 

~Translt Is tile ChaI ge In h1~1~~ Of the displayed ooject. me 
sta'ldartJ ChOices are: tfGe, tarrdllm, tCJffTCO\, tamT~ 
tOImTOOff, tOlToOff,· and hOnToDIm. 

~ calls _ au for each pad ooject 
(which irolU1eS paa ~ PQIS) ,in.the J&l8l Object. (Uses 
0lAlJPfD[)Q.) 

NewYIew (d)jact: TQ)ject; ItsExta1t: LRect; ItsPrintt'1BI ager. 
TPrIntMEI.ager; JtsDfltMarglJ'£ LRect; ItsF1tPerfecU~ 
~lVlew;' 

ItlEXta1t is tne size Of the view, In view coort1lnates. 
1_ Is the print ITBlaQBr for the view. 
ItsDfltt1arglns CIef1nes the defadt margins When the view Is printed 
(CCJ1 be eta ged by tne user). 
ItsFltPerfectl)0Pag8s tens ~tner or not tne vlew snould a1~ 

'divide Into WhOV~ pages' for prinUng. If 1RlE, When tile view sIze Is 
ChaI gad, tile ToolKIt artomatlcauy Increases Its size (If necessary). 
NeWYIew creates the view Object for tile pa'l8L Tnls methOd or 
NeWStat.LBVleW Is caned alOe CIld ally once for every PEJl8l. use 
NewVIew for printable views. 

NewStatusVIew (mjact: ltI»ject; ItsExtent: LRact) 1Vlaw; 

ItlEXta1t Is the stze Of the view, In view coort1lnates. 
NBwStatusVlew creates tte view Object for the pa'lBI. This methOd 
or NaWVIew Is called Q'lC8 and cn1y cme for every PEJl8l. use 
NBwStatusVlew for views tnat avmt be printed. 

Q\AUPadsOo 0'R0CE1RE OOQl"rnePadl; 

~ 00Dl1llePad Is a procea.ae Of no ~ 
~ ~lles tne glven metnod to every pad oojeCt 
(Whldl1ncludes pa18S n:t pages) Of tile pnd. It fooses the 
grafPoJt O'l .8E£h pad before applying tJle meUlOeJ to tnat pad. (The 
global variable thePad Is the presenUy focused pal> OODllhePlKS Is 
called ooce for every pane .-.d pIQB In the pnd. In lIJ>revlew Page 
~. mode, 00Dl1hePad Is called CJ'lCe for every page In each 
pane. 00Dl1hePad calm be a method. 
0lAlJPaM)0 snould not be . called trom MewDlaw or 
_ rnetro2S, bUt rrust be used to call tnose metnodS. 
Ol the other hfnt you snould use paneLQ'lAlIPadIln CtJTI1.~ 
MJlSdpless, ~, En:t twtJuseReIease metJ'lods. 
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~ YO..A APPUCA~ MAY CPU.: 

BegIr SeIectIort 
BeglrQ1ectlm sets ~ ns calls DeSelect for selections in 
all palelL In scme cases., tnts metnod dOeS tile same fOr a'ly current 
~ 

BeSelectPanel (InSelectWlrDJw: ~ 
~. ~ . 

If\CielectWIrdJW Indicates Whether palBlls In the seleCt~. 

_ makes palBl the seleCtPa'lel Of Its wIrdN. If 
InSelectWlrdJw Is 1RlE, BeSeJectpalBl also makes that wIrdN., 
wtllcn m1~t De a dialog bOX, De tile S8l8CtWhmw Of the active 
wIrmw. 

Q\UcJWlUPt (pt: PoInt: ~ 11..lSt: VItA naarestPt: ~ TAJaa; 

pt Is a polnt In wlrmw-relatlve coorolnates. 
ml1cl.Jst Is a Ust Of seas CXIltalned wlthln this pal8l. ,...tPt Is the point In the returned 8188 closest to pt. 
The return value Is tne of tile areas from d1lld...lst.. 
OlUdWIUPt first fh2s tne point In _ closest to pt. It 
then the co .1(l8l8$ tile new polnt. to tne outeIRect.s of all the areas 
in mucust. When It fh2s the .. that contalns the point, It fh2s 
the point in that ... ., IIlmRect tnat is closest to the point. Tnat 
value Is returned as rarestPt. The 8I8B contalnlng ranstpt Is tne 
return value. 

Dlvlde (\tis: VHSelect; fRI1'£dgeOfPa e1: 1NTEa:R; nts: lUlltsFItJT£mJe; 
~t: TReslzablllty; "*SIze: INlECER; ItsVAbllltles, 
ItsHAWIUes: TAbIlltles~ 

\I1s tncI1Cates the orlentatlon Of the new perlel. v dlVloes tile pal81S 
so one is on top Of the other; n alvldeS tile pale1S so tney are side 
by side. 
ft1:I'r£· .... Iig-lBOf""IIr.oIMP ..... -eI, if positlve., Is Vle dlst.crc;e of the split from the top 
left comer; If negatlve., is tte dlst.c'm8 from the bOttom rt~t comer. 
lI'1lts lrdcates Whether the _ value Is a percentage 
(JalafFIClr£dge) or Is In pbcels ~dgB). 
Wh:OIAaslzeIt determlnes Whether the size of the perlel varies wttn 
tile stze Of tte wIndOW., Whether the perlel has a resiZe leon so tnat 
tne user CS'l Chal9! tts siZe, trG Whether the appUcatlon CS'l ctlaI age 
the pale!'S size. 
rNnSlze defines the mIntnvn size of the perleL 
ltsVAbllltles lndlcates the vertical abUIUes of the palBl frOm tnts 
set: aBar, &9croU., &Split. see note 8 for roore tnfonnaUon. 
ItsHAbUlUes Indlcates the hOrlZOOtal abUIUes of the palBl from the 
&ne set as ltsVAbllltles. 

lPa'IdDlw. creates anew paneL after the first palBlln tne 
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wIrdJW haS already been created wltn ~TE. Divide 
automatically calls lP8ne1JnseJt. 

Frame; 

Frane draWS tne frame of tile ~l, lnclldng the scroll bars. 

HaveYlew (view: 1Vlew~ 

view Is a view Object 

HEMMew installs the given view In the JB18L 
Jnsen (panel: lPaleJ; Vhs: \1&dect.; fJm£dgeOfPael: lNlE(ER; t.rdts: 

lUdtsFrm£dge; WhDCaAesizeIt: lReSJzabIlltn 

palel Is the ~l that Is Inserted. 
\Ins 1na1cates tile orientation Of tne new perlel. v d1vldes tne panelS 
so one Is 00 ~ of the other; h divides the panels so they are sIde 
by Side. 
fJm£'dgeOfP..&. .......... ~a iBl, If posltlvel Is tne CIlstcl'lCe of tile spilt from the top 
left comer; If negatlvel . Is tne dlstAme from tile bOttom rt{1lt comer. . 
tl'dts tncJ1cates whether tile fIm£~ valt.e Is a percentage 
(perea ttFnrr£dge) or Is In pixelS (pbelsFnrr£dge~ 
wtLCa Aeslzelt determines WhetJ'ler tile size of the ~l varies with 
tne size Of tne winct)W, Whetner tne pa'l91' nas a resize leon so tnat 
the user 0CWl crage Its size, en:! Whetner tne 8R)llcatton C81 cncrYJe 
tne pa'l91'S size. 
TPa1elJnsert Inserts a previOUSly created palellnto the wlrmwl 
usl~ tne space ~led by SELF (the pa18l UlrotJ1l wntcn JnIert Is 
called). You rormally 00 rot call Insert dlrecUy; It Is called- for you 
wnen you use Divide to create a new pa1eL YOU can, tlOweVer, use 
TPa1eLCreate to create your own JB'8IS, 5ld then call InSert 
yourself. 

1nva1kate; 

JnvaUdate Invalidates the enUre JB1811 so that it Is redraWn the next 
tlme TWIrGJw.t....-e Is called. 

Jnva1LR8ct (AJctaMaw: ~ 

IRectlnVlew Is 8 part Of the view. 
TPnd.IrMdL.ReCt tells all pm Objects (WI'liCh Includes pcI'leS and 
J8.1BS) In the pa18l Object to perfOrm _ on 
tnemselves. (Uses ChAIF&1IOo.) . 
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CJ<ToDraWln ~Vlew: L.R8Ct) BOa EAN: 
fRactlnVlsw Is a view-relative rectangle. 

A return valUe of 1Rl£ .lrdcates that the ~llcat1C1\ C81 safely call 
Draw metl'02S or QulCkOraW a'ld LDraw routines, dlrecuy (mUler 
tI'a'l calling ~.to cause ~ In the next ~) 
wltllln the rectangle 1R8CtInVIew. Nt appllcatlon or tUldIrYJ blOCk 
sI'Wld always call (J(TcOrawtl befOre att.er'f1)tlng to draW or erase 
dlrecUy When gl~ f~ (exCept' for XCR f~) In response 
to a user action or COITITS W1 If permission Is denied, tne appllcatlon 
shOuld call 1PInLhIaIl..Rsc (~cn may dlsplay rrore Slowly), ratter 
tna1 a Draw methOa. 1Pal8LCI<TODraWIn CheCkS to see If 
IRectJnVlew lrolUdes a page b~ wntch will only occur When the 
(b;Unent Is in -Preview Page Breaks· rrode. If It dOes, It Is rot safe 
to Draw, 8'ld tile return value Is FPLSE. Otherwlse, 
1'PIn!1.CI<ToDraWD'\ 08l1s view.(J(TcOrawJn. You (B\ relr'rcllerralt 
view.CJ<TcOawln so that it actually Checks to see If It Is safe to 
draw in 1R8ctInVlew. ~.(J(TcOrawJn always returns FPLSE.-

Pae51~ (at..Rect: ~ lPalei 

at.Rect Is rectangle In the view lOOked on by this pnd. 
The return value Is one of the JIIId's pa1BS. 

Pa esa lOWIng returns the flrst pa1B in pII"IBl.pBnes that shoWS some 
part of at.Recl 

Pn!TOSCIoll f:/M ft.Rect: LRect.: tHnTOS8e, vMlnTOS8e: 1N1E~ 
TPa8; 

a't..R8ct Is rectangle In the view lOOked on by ttlts pnd. 
tf-1InTOS8e Is Ule mlrunlm tortzontal· portlCl\ Of aLRa:t that )'OJ 
wa'lt to see. 
vMlnTOS8e Is tJ1e mlrunlm vert1ca1 portlCl\ of aLRa:t that you want 
to see. 
1he return value Is (J'l8 of the JIIId's pa1BS. 

PIr1eTOSCIOU Is called by ~t to obtain tile pa1B tnat 
snauJd be scrolled to reveal tne lndlcated m1n1nun portlons of 
.w..R8cl Yrur _cation ~t can this methOd dlJecUy. 

PnMew 0'l8Wt .... _ 
Il8'tIIt bIB Is the new preview mode from the Page Layout meRL 

PIeVlew displays the piIJIMew version Of the view leo<ed CIl by this 
pnd. 

PdntVlew P-.,tplef: ~elelVe~ 
p1ntPief are the printer preferellCeS. 

Pr1ntVIew prtnts the view lOOked on by trlls pnd. 
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Rerresh (rPctlms: TPctlms; '*IlTralslt: ~TnIlSl~ 
rPdkrls Is from tne set (rErase, JFrcrne, rBackgra.M, ~~ 
'*IlTralslt Is tlle cr&lge In nt~l~tlng Of tile dlsplayeo Object Tne 
sta'ldarU Choices are: 1'tG'le, tOffT~ I'OffT~ tOtmT~ 
tOlmTOClff, tlOnTOOff, ini to'lTdllm. 

RefI8sh renesnes tile ~ .. diSPlay. ~ sets ~ the grafPOrt 
for the invalidated partIoo Of the panel's view, cnJ then calls 
Raf.rash. If there Is no invalid pGrtlon, Rerresh Is not called. 

Ren'oIe; 

TPalel.RermVe takes the SELF pawl out of tile wIrmw. The pa'lel 
that was· divided to create space for thls ~ Is expended to flll the 
space. TPalel.RermVedoes not free tile panel 

ReplaJe (pa1e1: ~ 
~ Is the panel that Is to be Inserted. 

lPa'aLR8place replaces .the SELF ~ with the given paneL TIle . 
pale1 that was rermved Is oot freed. The Ile'fI ~ Is resized to till 
tne . space OCQ4)led by tne old pa'lel. 

Reslzelnslde (newlillBlR8ct: ~ 

rewb relRect Is tne JBl8l bCUlds excl~ bOrders. 
Resl2eJnslde Cha1geS the size Of pane1..IrnBRect It perfOrms 
n1~r-level operatlms en the paneL sucn as resizing areas contained 
Wltnln Ulls paneL lncl~ .... , n2 tnen calls SELF.setImeIRecl 

ReslzeCl.Itslde (newQJteIRect: ~ 

nBWClIteIReCt Is tne bcUldlng boX. 

ReslzeQItsIde eta 9!S the size Of panel., 8'ld InvaUdates the eta Iged 
areas. It performs nig""Jer-level operatlons en tne pn!l.. SlDl as 
resizing ... contained wlthln tills paneL ~ then calls 
SELF.setaIt8IR8Ct. R8IlzaOutskIe calls RasIzeInslde. 

RescmD; 

ResClol11s called When the view cta~ tJrasttcally. It fixes the 
elevators so that tney are positioned correcUy. The enUre JBl8l1s 
lnvalldatec1 

RINeaII..R8ct (VM at.RICt: LRect-: rt-tnTOS8e", ~ToSae: NJE~ 
a1...Rect al rectalgle In the view. 
tHnTOS8e a hor1zartal dlstlRe, In vlfIW lIl1ts. 
~TOSBa a vertical dlsta1Ce, In view tJ'llts. 

ReveaII...Ra::t scrolls the pal81 so that some part of a1...Rect shOWs In 
a pane. rt-tnTOSBa em ~TOSBa define the mln1rTUn part Of 
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art..Rect that Is displayed after the scroll Tnls rnetnod calls 
TPaneLPtIleToscmu to ootain the IBl8 that snoold be scrolled to 
reveal IIt..R8Ct. 

setZocI1F&*Jr (ZOOI.N.meJatm', ZIXIIl'B mil ator. ~ 
ZOOITM.meratar Is a point containing the vertical (ZlXITfUneIator.v) 
am torlzontaJ(zomHInerator.h) runerators of the zoom factor. 
z.oonOermdnator Is a point oon~ the vertlca1 
(ZtXIlOnmInator.v) aro torlzont8J(~.h) del anlnators 
of the zoom factor. 
set.Zoonf=&*Jr sets a zocm factor that tnI'lSlates sizes between the 
view and tne pcreL The factor Is a set Of two fractions, one for the 
tvlrtzontal zoom ~tor CI'ld me for tile vertlcal zoom factor. Ecdl 
fraCtion is broken ~ Into two runDen, a runerator 8RJ a 
derOTl1nator. 1lle set of FU'flfmItors Is stored In the point 
zomN.meJator and the set of del onlnaton In the point 
zomlOel Drill ator. (Wamlrl) tnts feature nas rot been aetupU.) 

ShJWSIdBBEIld (\t1I: '" ISeIect: topOII...ert: BOa·E.AN; size: M'EGER; 
vlewL.cct LtHiINl) 

Vhs Indicates the orlentaUoo of the siele bald: verUca1 or torlzontaL 
A verUC8l side bald appears at the top or bOttom of the pal8l; a 
nonzootal slcJebal 0 appears en the left or ~t side. 
topOIl.8ft 1ncS1cates WI'lether the s1de bald is en the top or tne left 
slele of the pa1eL For exalliple, If TAlE, ns \Ihs Is v, the slele bald 
appears en tile top Of tne pa1eL 
size Is the size of the side ba'lcI, In VhS dlrecUm. 
vlewL.Qi Is a vlew-coorcJlnate runDer that lld,cates the part of the 
view that ShOWS In the sldebal 0. ThIs Is usually sane negaUve 
runDer. The runDer cbtS not ChaI~ the ~ Of tile side 
bald except that If the runDer Is positive, It Is part of tile view, can 
be scrolled, a'lCI C8'l be pdntec1 

SIoWSIdeB8lld displays a side bcIld. The side bald Is always 
displayed wltn a 2D p1xe1 gap between It 8'ld the pawL 

SIdBBa.cRect (\III: \t-ISeIeCt; topOII...ert: BOa FAN; YM balRlCt: ~ 

\Ihs lnd1cates the or1entaUoo of the side bald: verUca1 or torlzental. 
A vertical side bald appears at the top or bOttom of tne pal8l; a 
norlzontaJ. s1debaI 0 appears 00 the left or ~t side. 
tqJOIL.eft lrdcates wnetner the slde bald Is on the top or the left 
side of the pa1eL For 8XfInPle, If TRlE, ald ¥hi Is v, tne side bald 
appears m the ~ of the pa'III. 
IalRlCt Is the IIli8lRICt Of tne slde bcIld. 

SIde8a.cRect retums tne IIllDRa:t Of the side band, given 
SELF.conta1tRact. You probably wlll never call tills methOd. 
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FALLRE~ 

tcTES: 

1. lPa1eJ. Is never Slttlassed. 

Part II Class ReIeJ'srX;e 91eets 

2. A panel Is the part Of· a wlrwlow that lco<s CIlto a partiCUlar view. 
3. mere may be several pen!ls In a single wlrwlow. Each one rormany 

displays tne contents. Of a different View ObJect. 
.~ . 

4. ~1E Is normally called once for each windoW. To create more 
pa1els, call JBl8lD1vlde once for each Ed:JlUonal pen!l. Divide calls 
piIELCreate ald then prndJnsert. 

5. If you Wtvlt to d2 a J8'81 as ~CklY as possible., .YOU Cc:rl call ~TE 
When you lntt181tze your wlrwlow, and store the pn1 away. When you 
want the pnl to ~ on the display, call pntlJnSeIt. 

6. The J8'8 Objects that control the pa1eS wttnln the pen!l are What actually 
dlsplay the visible portion Of tne view Object. The pnl Object ·controlS 
tne ~ro1l1~Of trme pcIl8S. . 

7~ Every pen!11n1tlally gets one pane. Tne user may create cmltlonal pa1eS 
If one Of tile TAbUltles glven Is ·a5p11t. It Is not necessary fOr your 
SAll1catloo to mention J8'8 oojects. 

8. The T Pdlltles are: 
aBar, wtdch gives a gray bar with no scrolling abllity. 
ascroa Whlcn gives a scroll bar (a gray bar with tUppers, 
scrollers, CIld elevators), and allows autoscroll. 

acJp1lt WhIm glves a pen! spUtter. 
rnese aDllltles are lnaepenaeIlt; give a list Of tne ones trrat you WCI'll 
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TPasteCmmn2 

N-ERIlED DATA FFI OS: 

DATAF1EIm 

TCoomIId 

none 
R cmN.ITtJer. TCnIN.I11m; 

R view: lVIew; 

R 

llle COl n ncn2 runber of 
the menJ ItEm that 
deSCribes tile com 18'W1 
1n8 vlew to Whlcn the 
ccmnar K2 applteS, or NIL 
If the data Is stored in 
the wIrmw. 
1Rl.E meres that tnts 
cxmTa1d CCIl be 
reversea. 

R cbIrV EO:J...ENt 1llls value Is 1Rl.E If the 
last call to PerfUlIII was 
ln~or~ 

RN8lat1cn 1'ReVe18tIu\; oetennlres tow rrucn Of 
the selection stoJId be 
autcmatically scrolled 
into a pn! wnen tne 
ccmnar K2 IsperfOrrned.. 
CS'l be none (00 
scroll~ sane (scroll to 
ShOW some part Of the 
selectlCll), or all (scrol1 
to display the enUre 
select1tr\, If poss1ble~ 

W t.IHllteBefore: MRAY [ra,ltFIl8S8) CF f:DJ EAN: 
1Rl.E tells the Too1K1t 
to rermve the 
nl~l~t1ng from all 
selectloos before Perform 
is called. 

W hWt.eAfter: MRAY [TalrFIase] a= f:DJ E~ 
1Rl.E tel1s tne TOOlKIt 
to add nl~l{1lt1ng to all 
selections after PerfOrm 
Is called. 
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t£fKX) YC1R APPUCA'fDt4 M..Sr OYERRIE: 

~TE(Object: 1Q)Jac\; ltHBaJt 1Heap; Its011Nmler: ~; 
ltsVlew: 'Mew) _ 

Its011HJ11e' Is the corml'cI'lO rurIler Of a mEnI corTVT'Sld. 
ItsYlew tile view to wniOtl the conmar~ applles# or NL If tile data Is 
stored In thewlrmw. 

lPasteCmml.u:REATE creates~81 Object Of type 1'P8SteCmInrn1 

DoPaste (c1lpSelectkn TSeIectlort pkt pIcHarde; aTI&S'I as e l'Old't &0); 
IEFPU..T; 

~ Is, ~ aTI&S'I&iMlAase or nDlPhase, tile S8Iectlon 
Ob t that lrdcates What Objects are to be inserted. When 
_ c1lpSel8Ct1CJ'\ Is t&.. 
pic Is tne ta'de Of a QulCkOraW-ptcture representaUoo Of the data 
In the Cl~ or NL. 
aliCFI &c Is either etA • e~ u dFI 15 e~ or I8IlFI II B. 

. ~te executes the paste. EIther c11pSeJ1CUm or J*)ls used to 
Irdcate what Is to be pasted Into the dOct.menl If cllpSeJectloo Is 
not ... It Indicates a set Of ToolKit Objects In the clipboard. If 
C1lpSelectlon Is Nl.., pic mere cas a QulCkOraW picture that Is to be 
pasted Into the dOct.menl me first Ume DoPaste Is called, tne 
ancFluc Is ctAlase. AftBr tnat, II"O:Alase and·18ClFhase alternate. 
Do not call tills lUItlne CJ1recUy; It Is called by Perform. 

When ancFI BIB Is 1~.Bor 18d£Aae, DoPaste roost Clone the 
CO'ltents Of the cl~, aYJ put the copies Into tile doaInent. 
When ancFI me Is WdAlaSe, DoPaste rrust delete the actJed 
lnformatloo fn:m the doaInent. on CkA &1 e a1d I8IlFI II e, the 
ClJpSeJectIm ml~t be NL If tnere Is no view to paste. or If me 
I8l8CtIm Is a generic TSe1ect.kn. In tnat case, lnformatioo for tile 
paste nut be Obtained trom pic. 

t£fKX) Ya..R APPUCATICJt.I WI.J... CPU.: 

a:a:AlE (d)ject: TCJ)Jac\; Itl .... 1Heap; Its011Nmler: lO'nINI'Ita'; 
ItlVlaw: 1VI8w) lPastaCanI'nnS; 

see abOVe. 

M!1HDS YC1R APPUCA'fDt4 t1GfT OYERRIE: 

QmnIt; 

You can override COllldt If you went to ~lement the paste so that 
It uses a ttlter ~ Perfmm is called. In tnat case, ccm.dt 
Changes the dOCUnent, While DaP8It8 sln1J1y coples the contents Of 
the cUpboard Into 'samplED OI.lldt and ~ CCI1 reach. 
TPast.eCcI1I'rBQmnlt does nothing. 
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EamVlrtualPart. (PROCED..RE DoTOCJ))Bct (fUterecD» 1Q)~ 

PRO:S:l.R: DoToQ))Bct (ftlterecD» lQ))act) Is a proceclJre that 
tl1ters tlltsraDIJ befOre ft11.eJe(D)J Is displayed. DoTc:Q)ject camt 
be a metroa. 
EachYlrtlSPart Is used in ~lementing a· filter. A virtual part Is a 
selectable part of the set Qf mjects.. Every virtual part roost be an 
Object. OOTo(I))Bct acts on the ~ject It Is glven. When you 
PerfOlm the paste corrma lei with ·tirIA 18 B 8CJJ8l to doPnaSe copy 
the contents Of the Cl~ into a f.eI11XlraIY l1st. When ~ 
the view., use EamVlrt1.aIPa1. to draW the orlglnal doClment as well 
as yo.rt copy of the )1st pasted l1st. When you conmtt the 
IBtsCmmnt copy your copy Of tne cUpboard contents Into your 
appl1cat1on's set of oojects.. 

~M!lKD: 

. aKA Ble Is eltner mA~ ~I ()r nDAae. . 
calls _ to execute the 

paste catllan The first Ume PerfOlm Is usect the aKAase sro.tld 
be~· After tna~ wDA Bse anJ rdJPilBse alternate.. 

FAlLu:£ ~ I"O'le 

NJTES: 

1. see TOol...., fOr general information on corrma KS l~lementat1on. 

2. lPaSteCumlBrI! Is used to paste the contents of the cUpboard into tne 
doClment. me Cl~ contents are 1nSertea at the pita lrdcated by 
the selection. 

3. You rrust override ttds class to use It. At a mlnlrTUT\, you will haVe to 
l~lement 00Paste. ~ta that bUilding blocks Often 1nlllement Ul1s for 
you. 

4. The cl~ cere be loaded by a rut or cq)y operaUon by your own 
~l1caUon or by a'lOtner ToolKit appUcatlm. If the Clipboard Is loaded 
by a'lOtner _lcaUan, tile ToolKit cxrwerts the data to a better form fOr 
your BAlUeation before pasting the data Into )G.Il' axunent. (The 
cmverslm Is dOOe by ~dPeIfOIm.) Every ~ject that was 
Of a clasS your app1lcatlon dOeS not haVe Is cxrwerted to ., Object of 8"l 
• atstor class that exists In )QJI' appUcatlc:n T.hls traI.sformaUon process 
CSl lOse lnfonnaUcn 

5. Before you cq)y the data, you C8'l use JrCIaSS to test tne class of 
cllpSeie ctkn ~ you copy the data, It Is a IPld idea to exan1ne each 
COllpoleit that m1~ haVe been a-. Ob)Bct Of WtOther class In 8'lOUler 
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appUcatlon.. You CCI'\ sometimes use JrClasS to help tnvlSform Objects 
from the- cUpboard Into Objects Of classes that ywr ~l1catlon Is prepared 
to process. Thls Is derTOOstrated In tte exarJl)les In the ToolKit 
segnents. 

6. see the ToolKit Segnents for exarJl)les Of using lPast.eO:m'ra'a em 
fUrtJler explcrl8tlons. 
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~ lPI1ntMBnager 
~ lQ)jact 

r:EFJN:D Sl.B1.ASS:: _ (defined in the Dialog BuIlding BlOCk) 

N-ERITED DATA fEI OS: 

DATA FlFI 00 view: "Mew; 

none 
lhe view Whose printing Is mar.aged 
,by this pr-Iiltt tEl ager. 

'~TIle' view that draws tne headings 
in tne margins of the page. TIle , 
size of tnls view Is the size of one 
page. 

breaks: ARRAV[VhSeleCt] a= TAmIy fOf LaGNl); 
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TIle verUca1 a'ld hOrizontal 
pagebreakS tnat divide the view 
into pieces that fit erato 1nd1v1ClJ8l 
pages. bre8ltS(v] hOldS InformaUoo 
fOr page breaks that, wt'8l draWn 
on the screen, are rep~esentea ny' 
vertical Unes; break(h] hOlds 
InformaUon fOr page breaks that, 
wt'8l arawn on tne screen, are 
represented by hOrizontal lines. 
TIle abSOlute value of eactt array 
element gives tile locaUon Of the 
break in the vllN; the slgl tells 
wnetner tne break Is CWl a.ItomaUc 
one (nor. egatlve) or 8 merual 
(user-set) ere (negative). 
The page margins to use when 
flttlng view pieces moo pages. top 
.m left are positlve Sld bOttom 
rd ri\1lt are negative. These 
f'l.IT'bers are In view coordlnates, 
WhICh Is Why tne values are LRects 
even thcu1't the actual f'l.IT'bers 
InvolvecJ are small. 
TIle headIr9 to be prtnted on tJle 
pages. 
F~ by default; tne 
_ sets tnls TRl.E, ~ 
t.aIngs lWld margins C8'l be edited 
wltn the page. 
IC.. by ctefaJlt; the stcPdntt tEl ager 
places a reference to 8 dialog box 
It creates here. 
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~ YCl.R PWUCA~ MAY CNERRIIE: 

Part 0 Class ReIenJnce Sheets 

FALSE by default; you (3l set It to 
TRlE, In WhiCh case the page body 
Is separated from the page margins 
on tile printed page by a box. 
t-1OSUy for deb OJIng purposes. 
The (:Ilyslcal botnls of a Single 
page on the current printer, In vIew 
coordlnates. 
Tne prtntaDle area Of a sIngle page 
on the current printer, In view 
coordlnates. 
Tne area on a page Into wt'\lCh tile 
bOdy (tnat Is, seoUons Of tile main 
view) w1ll be pl8Jed, ODta1nea by 
taking tne papert..Rect a'ld allowtrYJ 
roan for tile margins speclf1ed In tne_ 
The data char8cter1z1ng the· . 
physIcal properues Of the pr1nter~ 
currenUy formatted for; tills Is a 
RECGD wnose fleldS are: 
~_(tne 
CWlterparts Of paperLRect a'ld 
-. bUt In .grafPOrt 
COOrdinates), n:2 res (tne 
resolutions of tile deVice, packaged 
Into a PoInt). 
Whether page runbers ShOUld be 
asslg1ed left-to-r1~t (h) or 
top-to-bOttom (v~ 

CH:ATE (Clljact: 1Q)jBct; hBaJt lHBap) ~1a8JBl'; 

TP.dntMEIager£REAlE creates an Object Of type 1Pdntt • agar. 

Enter Into Whatever metnod the ~ haS Of allowing the 
user to edit page headings nj margins. 
_.ErUrP&{JEcltIng does nothing. 
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QetPageUmlts (pageN.Imec LaGNT'; VM vIewl..Rect: ~ 

~ Is tne ruTbr Of one Of tnls appUcatlon's pages. 
vlewLRect Is Ule part Of Ule appllcatlon's view that makes ~ the 
bOdy Of tne given page. 
Given tile page ruTbr, returns the bOlIldS of tile part of tile view 
that makeS t4> the bOdy of that page. Your appllcaUon can call this 
methOd. 

_ (OOject: 1Q)~_; 

The return value Is a pagInatedVIeW. 
__ ew creates a new _. By 
defClJlt, the ToolKit's sta'ldard Page-prev1ew mode Is invoked. 

NewPage'J1eW (ooject: T(J)~ 1Vlew; 

The return value Is a pageVIew. 
__ creates a new pageVlew. By defaUlt, 8'l 
Object·Of the ToolKIt's standard TPageVleW class Is 18LllChed. 

PageWlth (VM FtJnVIew: LPoInt.; VM st.dp: PoJnt)LaGNT; 

1Pt.1nVlew Is a point In the appUcatlon's view. 
strlp Is tile vertical em tlOl1zootal strip of pages that contain 
lPUnYIew. 
me return value Is the ruTbr Of tne"page that contains JPtrMew. 
Given a point in tne view, PageWltn returns the page ruTbr Into 
wrtlcn tnat point falls, &swell as retumlng Ule vertical and nortzontal 
strip Of pages contalnlng tne JPUnYlew. Your application C3l can 
thismetnod. 

PI1nt; 

lPilntMar .agar.Prtnt Orders tne actual printing. YOU ml{flt overrtae 
Prtnt. In order to ~ sometnIrYJ speclal before or after printlng. In 
tnat case, call SlFERSEL.F.PI1nt fOr the actual printing. You ca'l 
oven1de PrInt entirely CIld ncnne prtn~ yoorself, tlJt you m.tSt 
tnen haVe direct access to the ..... rl~ Usa PrlntlrYJ SOftware. 

~T~; 

_.ReIctT~ reacts to a aage in printer 
speclftcation. TPrIntMaI.,..ReIctT~ gets fr8sn prtnter 
metrics, reca,~ tile pr1ntmIeI Rect., papert..Rect., cn2 . 
conta1U..Rect., resizes the view If" necessary, ~ the bOLrlds 
of the pageVIew, end calls Rai8leaks.. ThIs meum Is called by 
"Mew.RelctT~ Your appUcatlon C8'l call this method. 
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RBttSIst*S; 

TPdntt-1Bragar.Rtd8eaks JeCO'Yl)tJteS page-breaks. Your application 
CCI'l call this method. 

setDfttHealngs; 

setDfltl-lB8dll'9 In lntended to set the defaUlt headings. It Is called 
by _Jnlt so that the prIntMEnger Ca'l create desired 
defaUlt headII9 CI'ld install therrt~·1n Its list Of headings. 
_.setDflu-tead1r9 dOes rothlng. 

SkJIPage (pageM.Imer. LQQN1): 

TPdntMalagar.sklpPage dOeS rothlng. You C8'l override this routine 
to do Whatever you WCIlt to do WIlen tI'lat the lrdcatea page-t'UTt)er" 
at printing time, Is not golrYl) to De prlntecL bUt larger page-runb8rs 
will De. Tnts allOWS an appllcatlon to oycle tJ'lrOq1its data 
structures to the stan Of the next page, If It needS to. 

~ Ya..R PAUCA~ MAY CPU..: 
OBfJSMBrgIns (~~ 

Install a new set Of margins Into the prtntt-1anager. 

I'DTES: 

1. A prir1tMBr&Jer rrust be associated with every printable View. 
2. You assocIate a pr1ntf'o1al mger with a VIew by ta'ldlng a reference to a 

prtntl-'1BI agar to tne method that creates tne view. The 
prlntt-1arager-refererce Is tnen placed In tJle vIew.prlntMallBgBr fleld. If 
the view Is rot printable, ha'ld NL to tile method that creates your view 
(usually pn!LNeWVIew). 

3. You (3\ use an tnstau Of TPilntMII ager for your prlntMal ager. In tnat 
case, S~lY call lPilntMIIIIJBl'~1E, CI'ld install the resulting Object 
In view_. The view will be printable, bUt you wll1 rot be able 
to specify headlngs or margins. 

4. Alternately, you can use tile DIalog Bulldlng BlOCk class _. 
can ~ "BJBl~~ 8'lCIinstall the resulting ct)ject In 
vIew.pt1nttotBIBgBr. The view will be printable, 8'lCI you WIll be able to 
InteracUvely create and eelt headlngs an:i margins t.hrolql the use of the 
HeacJlngs and t-1argIns dlalog. In this case, you rrust lIE the Dialog 
Bul1~ BlOCk. 

5. ~ a third altemat1ve, you ca'l create yOJI own amclass of lPdlltt-& .... 
or TStIFilntMBI WJBgBr, n:s give ., lnstcn» Of that to the metro:J that 
creates your view. 
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6. Qlce a pdntt-a IQBl Is Installed in yoor view, the· sane drawing methOds 
that arw in your appl1catlonls window al tile screen CCJ'l draW on tile 
printed page. l1le TOOIKl t takes care Of convertlng tile output so tllat 1t 
appears correcuy on tile printer. 
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tttttO..PSS: TPlocess 
SLPERa..ASS: 
~ SLBCLASSES: none 
IN-ERlTED DATA FIEl..DS: none 
DATA FIELDS: ~. However, the global. variables are IfTl)Orta1t to the 

process. see cnapter 6. 

t-£THX)S YOLR APPLICATICN MJST ~ 

CREAlE (~ject: TCIlject; heap: 11-teap~ Tprocess; 

TPlocess.CREA TE creates a process· Object 

NeWOocManager (VOlll1lePref1x: TFUePatll; qelASTOOl: ~ 
1tJocto1cnager; 

volunePref1x, a rwne of·the fol'TTl -VCl..UVE-{dOCUTlent.r'UTlDer},lsset 
by the ToolKit Your ~l1cat1al slrT1l1y passes the value along. All 
fUes that comprise the dOCUTlent ~n wI tn the string contained If! 
voItmePret1x. . 
qelASTOOl defines Whether or not the TOOl leon was opened by the 
user. The calculator Cfld clOCk are e>anples of appl1catlons wtlere 
tnls 1s true.. . 

NeWOocManager creates a dOCtwtfal.ager Object for the process. The 
methOC1 you wrt te ShOUld call t1le CREATE mettlod for your 
descendant of ~ .ager. If you dO not wcrlt your appUcatlon to 
create a ~r, return NIL YOU can dO that When the user 
tries to open the tool and the tool carrot be opene<t or When the 
applicatlon CCIYlOt tsldle CIlOUler dOCt.ment. see the ToolKit 
segments for detailed descrlptlons of hOw your appl1catton 1s 
Inl ttaltzea. 

t-£THX)S YCl...R APPLICAn~ WILl... COLL: 

ca",sO! (plraseYerslort INTE~ 
J'1I'8S8verstm Is a version ruTiler used to CtleCk Ulat the proper 
phrase. file Is on the diSk. No version CtleCk Is dOne If 
~CI'1<o.. A mlsmat.cned p-uaseVerslCJ1 is only a warning. The 
TOOlKit does nothlng. 
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COO1)lete (a11Iswell: BOCl..EANl: 
-amswell indicates whether or not the process completed successfully. 
The application program normally passes lRLE The ToolKit passes 
FALSE when there has been Cf) error. 
TProoess..COO1)lete signalS tnat the process has finiShed It 
term1nates the as process., and never returns to Its caller. 

TProcess. Ru1 starts the maln event loop nranlng. 
~lH:OS Ya..R .APPLJCATICJ'I MIG-IT OVERRJ[E 

calfT8O! {JtlraseYersim INTE~ 
. See above. You might override this metnod in order to initialize 
some Of your own glObal variables. In all cases, you should call 
TProcess.CaTmence before initializing your own variables. 

COO1)lete (allIswell: ~ 

OTI-ER ~TH:DS: 

See abOve. You miglt override this method In order to clean-~ 
after your process. Call lPlocess.COO1)lete after finiShing your own 
cleanup. 

ChcrlgeCursor (cursor1'llTt)er: TCursortUr1ler); 
cursor1'llTt)er is the reference runber for an appltcat10n or ToolKit 
defined cursor. 
ChcrlgeCursor Changes the cursor to the given cursor Shape. 
Applications may call this routine. ~ calls 
DoCuRotClal ge. 

DoCuRoICt ttl ge (cursor1'llTt)er: TCursor1'llTt)er): 
cursor1'llTt)er Is the reference runber for an application or ToolKit 
def1ned cursor. 
TProoess..DJCursoralEl'gEl handles standard cursor runbers. 
Appl1cations can re~lement ~ in orC1er to test 
cursor1'llTt)er for one of the application'S special cursor Shapes. If 
the cursor1'llTt)er is aeflnec2 as one Of your application'S specIal 
CUrsoTS, DoCursora a gEl stlOUld call QulCkDraw's setCUrsor routine. 
If the cursorf'U1t)er Is not one of your- special CUTSOrS., your 
DoCursoICta gEl should call SLFERSELF DoCursotO II WJe. 
Appl1catlon cursor runDers start at 100.. 
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'Tra:*cursor; 
-Trackcursor trcD<S the cursor While the process is in its idle loop. It 
eventually calls view.cursorAt Where you get a cta'lce to set ~ your 
own cursor. 

ArgAlert (Whl~ T AlertArg; argText: 8255); 

wtdchArg is a rurtJer from 1 to 5, corresponcltng to the "1 to .. 5 
placenolders in the phrase f11e. ~~ 0, In the phrase fUe, is replaced by 
the tool name given When you I\I1 the Install progrcm.) 
argText Is the text you ~t to replace the given placetlOlder. 
ArgAlert replaces the WhlchArg placenolder with argText. me text 
is ·lnclucJed the next time CWl alert with that placetlOlder is dlsplayea. 

P#._r: INTEGER) INTEGER; 

~r is the phrase file reference rurtJer for 8'l ask alert. 
me return value Is tne rurtJer Of the button tne user pressed. 

. Asf( displays crl ask alert, WhICh Is crl alert that presents the user 
witl'l Ch01ces. ' 

Beg1nWalt ~r: INTEGER); 

~r is the phrase file reference rurtJer for a dialog. 
Beg1nWalt dIsplays a wa1 t alert 

ca.rt.1oo ~ INTEGER~ ecn FAN; 

~r Is the phrase file reference rurtJer for a dialog. 

ca.rt.1m displays a caution alert using the text referred to by 
~. 

CW'ltAlert (WhlctCtr. TAlertCwlter; co.nter: INTEGER): 

wtlIctCtr Is 7 to 9. 
IXUlter Is the ruTtler you want displayed In wtdctCtr. 

CW'ltAlert cta'lgeS tne rurtJer dIsplayed In a walt alert. 
DrawAlert _ INTEGER; marglrt..Rect: LRect); 

~ Is the identification rurtJer Of the alert In the phrase 
f1le. 
marglrLRect Is the size Of the text area Of an alert bOx. only the 
top, left., and rtglt values matter. The ToolKit extendS the bottom of 
the alert to allow room for the text associated with phr8SeN.mber. 
DrawAlen draws CIl alert bOx. 

a.JWalt; 

EndWalt ends a walt alert. 
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Ge~ert _r: INTEGER; VAA theText: 8255); 

~r Is the phrase fne reference runber for a dIalog. 
theText Is the text of the alert referred to by ~r. 
GetAlert Obtalns the text strtng of a gIven alert from the phrase f11e. 

~te _r: INTEGER); 

~r Is the phrase file .Jeference runber for a dIalog. 
~te displays a r1lte alert. 

Rerre I tJeICa III aid (D'1l'NI1tJer: T~r); 
D'1l'NI1tJer Is the runber of crl appl1catIon or ToolKit command. 

RementleICOllmalo remembers the last command given for use In ~ 
alert. Ttle COfT'fTlS'l(j Is used to replace the ,. C cr'Kl .. K placehOlders 
In the phraseflle. ,. K displays the command exacUy as it appears In 
the menu. ,. C converts the command to all lower case. ThIs methOd 
also resets the eot..rlter for $f!Iget1 alerts. A s~ alert is one . 

. Where the alert response Changes If the user repeats the action. For 
example, When you type on the Lisa When that Is not allowed, the 
LIsa beeps on the first two keystrOkes. AA alert is displayed after 
the third keyStroke, to point the error out Rernen'tlerCa11nald 
resets that counter, on the assumption' that, sInce the user executed a 
Command, the errors were not contIf"lJOUS. 

Phrase (error: INTEGER~ INTEGER; 

error Is an error numt:>er. 
Phrase Should return a phrase number for a gIven error. If the return 
value is ~, refer to SUL.lt(OSERRS.ERR) in the Internals 
dOCument to get the text of the error message. 

Stql _r: INTEC£R); 

~ Is the phrase fUe reference number for a dialog. 

TPI~ usually displays a stop altert using the text referred to 
by ~r. If there Is no active dOclment, it halts the 
process ~ initiates a dIalog wIth the user. 

AbortR8CJ.IBSt: BCO EAtt-I; 

If aborts are allowed, the return value Ind1cate$ whether or not the 
applelpertod command was typed. 1RlE Indicates that command was 
typed. 

AbortRE!(JJBSt indicates Whether the user has requested a command 
abOrt. You can call this periOdically dUring a long corrmand to tell 
if the user is trying to abOrt the corcrnand. 
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AbortXferSe(JJentlal (WhlChway: xRea:JWr1te; pFlrst: PU; rlIl13ytes, 
cnns1ze: L~; fs: lFUesamer); 

WI'llalwsy defines Whetreer tree operation Is a read or write. 
pFlrst Is a pointer to the first byte to trcnsfer. 
rlIl13ytes defines hoW fTlCIly bytes are trcrlsferrecJ 
CI'In<Slze Is tne f'UTt)er of bytes to trcrlSfor before testing for an 

. aDert cormlCI'K1 
Is is a'l active file scanner. 
AbortXfefSe(JJenUal acts tree SaTta as XferSequentIal, except tnat It 
CheCks Abof'tRe(JJeSt after each CI'In<Slze bytes of data are 
transferred. 

CJJeyEvents (F\..I'CTICJ'1 ~t1c:n: BOC1.EAN); 

~Um Is a ToolKit flllCtion that returns lRLE If some 
conattlon requires suspension of U'le process. 
ClleyEvents Is the main event loop for tne process.. It oormally 

. returns only if aTOylng is TRl..E Whichtooicates· that tne application 
Is terminated or ~tl(Jl returns 1RLE. stqOnSltlm is 
cheCked only When no events are available. .' 

(l.)eyFUerEvent; 

ClleyFUerEvent Is called by the ToolKit When a fUer event is 
received for a dOct.rnent CM'led by this process. 
TProcess.Cl:JeyFUerEvent calls CIl appropriate routine, usually a 
methOd of 1tloctw1aI aager, to handle the partiCUlar event. 

Ctley1'heEvent; 

QJey1lleEvent is called by tne ToolKit When CIl event Is received for 
the process. TPlucess Qley1lleE\IeI'\t then calls Cfl appropriate event 
handling routine, whiCl'l may be a ToolKit or S'l appUcatlon routine.. 

t-tcnnePrtvateEvent (typeOfEvent: INTEGER; ~ Lc.GINT; When: 
Lc.GINT; otheIData: L~ lEFPU...T; 

typeOfEvent Is S'l event type runDer.. TIlis is generally 100, bUt 
other runbers may be defined in bUilding blOCks. 
tnJrPuJcess Is tne OS process ID for t.ne process that sent the event. 
You ccrl pass In the process ID by using the OS procewre 
Info Process. 
Whfills the clool< time When the message was sent. 
oth!rOata Is some data sent by the process.. 
HErdePrlvateEvent Is called by the ToolKIt When S'l event Is 
received from anotner process. If you WSlt your applIcation to 
process SUCh events, you rrust If1ll1ement tnls methOd. 
lPJocess t-tcnnePrivateEvent does nothing. 
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SEn£vent (typeOfEvent: INTEGER; targetprocess: LCN3INT; otheIOata: 
LCN:3INT); 

typeOfEvent is an event type t'll.fTt)er. The possible runbers are 100 
a'lCJ abOve. 
targetpUX2SS 1s the OS process 10 for the process tnat 1s to receive 
the event. You can pass in the prooess 10 by using the as 
procedUre Info_Process. 
otherData is any information yo,i" want. 

SEn£vent sends a message (an event) to another process. 
B1nDJrrent.[)(xunent; 

B1rd:::urrent.[)(xunent puts the data segments for the doC\.ment, 
currently being used Dy tnis process into memory. You ShoUld not 
need to call thIs methOd; the TooIK1t .b1nds your data segments for 
you. 

F A1LLRE CCNJITIt:l\5: none 
NJ1ES: 

1. TProcess is the default process class. You always create a StilClass so 
that your application'S type Of process objeCt 1s created. In the slbClass 
you must define a NewWlrOOw metnod that creates your Kind of ~ 
Object 

2. A ToolKit process Is not the sa-ne as an OS pr~s. Nt OS process Is a 
particular instance Of a program tnat may be executing. A ToolKit 
process, the only kind discussed in this ma'lUal, is the control object in a 
ToolKit program. There Is, at most, one ToolKit pJocess in an as process. 

3. A program rrust create an Instcnce of a descendCllt of TPlta!SS In order 
to run l.I'lder the ToolKit 

4. No program may use more tha"l one insta'1Ce of TPUXbS or a descendant 
of TPl(~s. (Note, ho\tIever, that a second OS process ca') be started by 
a ToolKit pmcess.) 

5. Normally, a maln progrcm creates an Instance of Its lPlocess descendant, 
and then initialIzes, commences, Erld n.ns the process. When the 
process.RLn methOcJ callis given, the process walts for events from me 
progrcm user. The application'S implementation lXllt ~ the ToolKit 
contain methOdS that responcJ to events, ala carry out the actual work of 
the appllcation. If the process corf1)letes successfully, process..Ru'l 
corf1)letes, Cfld tne maln pragran uses process.COO1llete(TRlE) to slglal 
successful corf1)letion. If tile process fails with 81 error, 
process.Ct:rllllet«FPLSE) Is called by the TooIKlt Normally, a ToolKlt 
process dOes not corf1)lete lXltil the office system Is stut down. 
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6. lPIOcess Is normally the only class mentioned In a maln progr~ It Is 
not normally mentioned In a'ly tIllt, except for In Its own definition. 

7. For more information on alerts, and hOW to "set them ~, see the Phrase 
FUe docl.ment. / 

EXPMlLE: 

The following Is a SCJ'11lle maln progrCfTl. After that Is the section from the 
application'S interface t.I'lit ShOWing the definition for the class TScITProcess. 
The third program fragnent is a section Of the application'S Ifll)lementation 
ooi t ShOwing the ifll)lementation Of TScITProcess. Note that, other than 
CREATE Cfld ~r, all methoctS Of TScITProcess are InheriteCl from 
TProcess withOUt being overridden. 

PR~ SS11l1e; (This Is a1 e~le Of a maln progrem) 

USES 
t'IOTE: Do not omIt crly l.I'l1t tnat defines classes. These tIlI~ ar~ 
always given In this order.} 
tsU lQ)ject· J lQ))ect, 
{SU QulCkDraW } QulCkDraW, 
tsU· LDraW } LDraW, 
{SU UABC } UABC, 
{SU l.JScI'Il)le } l.JScI'Il)le; {ThIs Is the appllcatlon's lIli t 

ApplIcations C8'l have several oolts 
nare.} 

CCN)T 
~rsl(Jl-1; 

BEGIN 

ENl. 

pJ'OO!SS :- TSaTPmcess.CREAlE; f'JOTE: You 
roost define your own SUbClass of 
TPI(J(;8§.} 

prooess.conmence(pruaseverslon); 
PJ'OO!SS.Ru'l; 
pJ'OO!SS-Ca'T1llete(TRLE); 

The fOllowIng StJ)class definltIon appears In t.I'llt UScrl1>le: 

lSalPJooess -~ CF lPlDCeSS 
~n~ l'Sa,Plooess CREATE: TScITProcess; 
~nGl TSaIPl00ess~ rageI(Volll11-IEI'--I-ef1x: TFl1ePath~ 

1'Doct-1EI agar; 
ENJ; 
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The followIng methOd definItions appears In file uscrnple2, the Implementation part of 
lJsaTtple. -

FLN:T1C1'1 _)CREATE; 
BEGIN 

SELF :- ~locess.~TE(OOject, heap»; 

Ef'V; 

II-112 



Lisa TOOlKit Reference Htn.I8l Ptut II Class Reference SfJeets 

a..MS: TSccmer 
SLPERa..MS: TCbject 

CEFJN:D SLeCLASSES: T ArraySca'I1er 
TFUe8amerP (slbclass of ~r) 
TUstScaTler 
~ 

IN-ERI1ED DATA F1FI OS:: none 
OA TA FIEl OS: R conectlOf't TCollecUon; 

R poslUm: LCl'GINT; 

R 1ooIerT8lt: INTEGER; 

SClrOme: eon EAN; 

1lle collectim being SC8'Yled. 
The current position of the scaler. 
1lle scarIer posItion Is always 
between" before" or after rnentlers: 
D-before first, slze+l-after last. 
The ctlCJ'"ge In position for every 
seen 1 If sanUng forward, -1 If 
scaYllng baCkward. 
When this Is TRlE, the . next 8ca1 
call retums FALSE" slglalUng tne 
end of the SCtVl. The VAA p8I8Tleter 
of tne 5ca1 metnod, wtllctl normally 
contains tne next Object In the 
COllecUoo, Is l.I'lCtSlgeCJ after tne 
scan calL 
1RlE If tne end of the conecUm Is 
eminent, so tnat the next scan call 
wIll return FALSE. 

CREATE (oo,Ject: TCJ),Ject; ItsCollecUm: TCollectloo; ItslnlUalPosIUoo: 
LCl'GINT; ItsScaOlIectkn TSccI'OlIectl~ TSalrer; 

ItsCollecUon is a collectkll Object. 
itsInltlalPosttlm Is tne initial ordinal position In the collecUm. 
ItsScaOlIecUm Is SC3Forwans or scaSCD<wan1 

TSc8Iner.CREATE creates EWl Object of type TSaIle, WhiCh is 
used to access ItsCollectlcn ItsCollect1m rrust eXist before a 
scene ca'l be created for It; hOWever, you ca'l use a 
TConectloo..~TE call In your TSccmer~TE call, wnlctl 
will create the necessary collecUon Object. You never oall this 
methOd directly .. 
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~.(PRCXEl...RE DoToQmect(cmtteIMen1ler: ~ 
- BCX:l..EHt 
OOTtCurIent 1s a procewre that takes a rnernber Of the . collection 
crt crt argllTl8nt. " 
The return value tells Whether or not the end of the collectloo 
nas been reacnec1 

PvNtnJe begins at the beg1mlng ~Of" ~ conectlon ~, eacn time 
it Is called, returns the next rnertlber. The returned rnerrter Is 
referred to as the current rnernber. The value Of PvNtnJe Is 
1RLE l.Ilttl PvNtnJe Is called after the last rnerrter In the 
conectlon Is reached, or lIltll scarner.Done has been called.. 
When Done Is called or the seen SI reacnes tne end of the 
collectlon, the SC8Iller Is freed. YOU never call this methOd 
directly. 

Allocate (slack: LQGIN1); CEF~ T; 

slack Is thearnot.rlt of space added to the colleotioo, in bytes. 

Allocate adds empty space to the collectloo, so that Stilsequence 
write operations work more quickly. It acts similarly to 
SELF .collectlon.StartEdlt(slack~ 

AppeOO (merrD!c '1"Mermerj; CCH:t:PTUAl...; 

rnermer Is a new rnerrter of thecollectlon. 
AppeOO addS rnermer to the collectlon 1nmed1ately after the 
current posltlm. poslUoo is adJUSted by adding 1, so that the 
next SCEIl returns the rnerrter after the new rnerrter. 

Close; tEF.ou... T; 

Close Is Intended for use wltn diSk-baSed flIes. It closes tne 
conectloo scaYled by this scar I m objecL The COUect1cn Object 
cn:1 the scar. Sf Object are not deallocated; you cal use tne 
SC8Iler~ metnod to reopen the conecUm 

cal~t; IEF~ T; 

~ rewrItes the col1ecUCJ'l so that It uses the mln1m.rn 
5T'IOUlt of space necessary_ 

Delete; CCH:t:PTUAl...; 

Delete deletes the rnerrter at tne current posltkn posltkll Is 
adjusted by acJd1ng the SC8IlerJrcrement. 
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DeleteRest; ~lUAL; 
-
DeleteRest deletes all meflt)ers after the current posItion, If 
SCCIlerJoorement Is +1, or after the current posltloo, If 
SCCI.erJncrement Is -1. poslUon Is lI'lChanged. The next call to 
sea I er.8ccll returns FALSE. 

Dre;[EF~T; 

Done slgl8ls that you are flnl~ tlStng this scarner. The next 
call to seal m.8ccll returns F ~SE, as tf the end of the collectloo 
had been reached. U'll1l<e When the end of the collection Is 
reached, tlOwever,. the returned collection meflt)er tn 8Ca1 remains 
l.I"lChanged. 

artaln: ~r-; cx::N:l:PlUAL; 

TIle return value Is a meflt)er of the collectic:n 
Clltaln returns the current cnaracter. 

~CEFALl.T; 

qa, Is intended mainly for use with diSk-baSed files. It opens a 
collecUoo prevtously closed by scarl • .close. The ooUecUm rrust 
have been closed by tilts scar rer. 

RepleD! (mel I Iter. -n-aitJe~ c:x:N:a>lUAL; 

meI.alr Is a meflt)er that replaces the current collectioo merrber. 
ReplaCe removes the current Character from the collectim CIld 
replaces It wIth the given character. The new cnaracter Is now 
tile current Character. 

Reverse; tEF,6U.. T; 

Reverse ctlCJqes the direction of the seal. 

8Ca1 (yAA mentler: ~tJlD!~ BCO EAN; CCNl:PlUAL; 

mal Iller Is the next met I taer of the collection. 
The return value Is F PLSE If tile end of tile conectlal has been 
reached or SCSI. er.Dore nas been called. 

8Ca1 begins at the begIm1ng of tile COllectim ~, each time It Is 
called, returns tne next merTtler. The returned meflt)er Is referred 
to as the aJ/1l!f1t met I *>er. me value of 8Ca1 Is lRLE t.Iltil 8Ca1 
Is called after tree last meflt)er In the mllecUm Is reached, or 
t.Iltil SC8I.er.Done haS been called. If the end of the collectJon 
was reached, and Dre was not called, the value of melilber Is 
NIL If Dre was called, mellmer keeps the last value It had. 
wnen metnocJ Dre Is called or When the SCal'ler reactleS the end 
of the coneetlm, the sccrner Is freed. 
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I'DTES: 

seek (newPosIUm: la-GNl); 1:EFPU.. T; 
-
newPoslt1m Is the location to Which you wish the SCtn'leT to 
move. newPosltJm - 0 Is tile beg1m1ng of the collectlm 
seek moves ttle current SCS'l poslt1on to newPos1tkn It trCllsfers 
no data. 

SIdp (deltaPos: L~ IEFALL T; 

deltaPos Is the f'U'Tt)er of bytes 'you wIsh the seal posItion to 
move within the collecUm. A positive value moves the poslt1on 
toward the end Of the COllectlm; a negative value moves the 
poslt1on toward the beg1m1ng of the collecUon. 
SIdp rrcves· the SC81 pos1t1on deltaPos bytes forward or baCkward 
within the COllecUmlt trCW'lSfers no data. 

1. A sea I m 1s used to access the various types of collectiOl'lS. 

2. Tne·TooIK1t-deflrlecJ collection types are flIes, strtngs, l1sts, CIld arrays. 
11lere Is a SlbClass of T5ccnler for seam1ng each of tnose classes. see 
TFUe5ca .er, 'TStl1f'rJSCCmer, T ArraySccmer, CI'ld lUstSccmer for more 
information. 

3. In general, before you can use a scal er to access a COllectlCJ\ you rrust 
create a collection object of tile rtC1lt type. See TArray, lUst, lFUe, cnl 
1'St.rlrJJ for more information. 

4. ~n.w.. metnocts are not llll)lemented, or even defined In the 
interface. They are here as models only; every SlbClass C8'l define its 
Interface to tnese metnocts In Its own way_ . 
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ClASS: TScrollBar 

Talject 

IEFIN:D SlBCLASSES: none 
N-ERIlED DATA F1FJ 00 none 
DATA F1EI OS: R flIstBme TScroller; 

P8rt II CJas:s ReItNBnce 91eets 

The first scroner for this scroll 
bar. Other scrollers are fOll'ld 
thrOUt;1l a field of thIs scroller. 
lRl£ If tills scroll bar ShOUld be 
drawn. 

1V£THXlS: f\klne . that are IJll)Ortant for appllcations. 

NJTES: 

1. ~l1catlons never slbclass or otherwise deal directly with this class. 
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Cl.ASS: TScroUer 

SLPERCl..ASS: Ttl)Ject 

tEFIt£D ~S: none 
IN-ERITED DATA flE1 00 none 

DATA FJFI OS: R scroDBar: TScrollBar; 

R bcn2:: TBaR2; 
R sBoXID: TSBox1D; 

Part II Class Reference Steets 

The scroll bar that cootalns this 
.~. S9~er. 

The t&ld affected by Ulls scroller .. 
The scroll bar library 
representation of the entire scroll 
bar. If there Is more tt8l one 
scroller In the scroll bar contalnlrg 
this scmller, the ToolKit findS the 
others tnrOU1l Ulls field. 

~ None that are If1l)Orta"lt for appl1catIons. 

NJlES: 

1. ~l1cat1ons neVer Sl.t)Class or otherwise deal directly wttl'l tI'lls class. 
2. Th1s call defines a'lCJ controls the mechCfllsms Ulat scroll bards. 
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~ TSelecUm 
SLFERa..ASS: TQ)ject 

DEFJN:[) Sl.ECl.ASSE& none 
N£RIlED DATA F1A os: none 

DATA FIB OS: R wlrmw: TWlrDJw; 

R pen!: lPa1el; 

R view: TVlew; 

RW kIrO: INTE~ 

RW cnrorLPt: LPoInt; 

RW . 00IIlPt: LPoInt; 

R tnnLRect: L.Rect; 
RW co8electkn: TSelect1m; 

R caCJt&Pcnels: BCXl E~; 

~ y~ APPUCAn~ WILL CALL: 

Part II Class Rel"en!nce S11eets 

TIle ~ Object In wtllcn the 
~. ~lection was maae. 

., ll'le penl Object In wtltcn the 
selection was made. 
TIle view object of penl Object tn 
Whlcn the selection was made. 
TIle kind of selection. 0 rnecn no 
selected Object (nottllrq<1nd). The 
rest of tI'le COdes are deftnea by 
the view Object. 
TIle place the mouse went do~ 
(vtew-relative~ . 
The place the mouse was last 
tracked. 
The botIldlrYJ box of the selctlon. 
If this selecUm does not 1111l1ement 
certain cornrT'SldS, tJ'le TooIKl t 
sends the cornrT'SldS on to 
co8elecUoo, lflless co8elecUm Is 
NIL 

TRLE If the selection ca1 be In 
two penIs. LJsed for cross-panel 
dragglng. 

CREAlE (object: T(J)ject; heaJt 1Heap; ItsVlew: 'Mew; ItsKlnct INTEGER; 
ItsArDmLPt: LPoIn~ TSe1ectlm; 

heap Is tile neap used for this dOclment. 
ItsVlew references the view that atsplays the selectee Object. 
ItsKIn:J Is the type of the selection. 0 Indicates tI'lere Is no selected 
Object. Other values are defined by the appl1catlon. 
It.sArdmlPo1nt Is the mouse-cDwn point used solely by tne 
appllcatlon. 
TSelectknCREATE creates CI1 Object of type TSelecticn 

CCIltDllt; 

TSelecUon.cantDolt Is called by ott'ler routines when a command 
ccmot be da1e. A warning message from the phrase fUe is 
displayed. 
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FreedARRepl~y (selectlm: TSelecUon~ TSelectitll; 
selection Is the I'lfN selection (usually a CREATE method call to 
TSelectJal or some desCerlda'lt of TSeJ.ect1m.) 
The return value is the new selectim. 

TSelecticnFreedARRepl~y replaces tI'le old selection object with 
a new selectloo, keeping the serna t'Sldle for the new selectlm as 
tI'le. old one had. You shoUld al~~ ~ this method When Changing 
selectlons.. . This makes certain that t'Sldles In your appllcation that 
pointed to the old selectlm to point to ttle new selection. 

tvE11-DJS YOLR APPLICATICN CFTEN 0VERRJr.ES: 

~ (a"f1N.ITt)er. ~) TCaII,S¢ CEFJO.. T; 

~ Indicates the men.I cornrna"ld chOsen. 
The return value is a ca III Bid Object, or NIL 

TSelectlO'l.NeWCml1lcrd calls wtrmw..NewCc::lTlnEn If there Is.no 
C08electlm. You roost write your own selectl_ 
metnod In order to dO selecUm-speclf1c COI'TITKn1 processlrg. If you . 
dO SO, construct tne' ~ proceciae 8lOU'ld 8 ~ 
statement wIth a case for eactl· of your cam a m. EfXj It with 
OTl-ERWlSE NewCorTrnEnt-TSeleCtlmNewCmmEn1 Return NIL or 
a new calmar'" Object NIL. mealS the doC\.ment was not ChCrlged 
slg1flcanuy. In tnat case, ~ rrust carry out the action of 
the COf'TWTla'ld Itself. Return crt InstcrlCe of Tccmnal~ wnen the 
COI'Tlrll8'l(j C8'YlOt be lIldOne. In tnat case, first can 
wtrmw..cc:mnltLast to cmmlt the last 0011181d Object, then carry 
oUt the action of the COf'TWTla'ld, 8'ld then return ffl Inst8'lce of 
Tea III a W1 In all other cases, return NIL or crt InstcrlCe of a 
descend8'lt of Tea.I.a n The deSCend8'1t of Tcmma., haS 
methOCJS that perform the action of the COf'TWTla'ld. see the ToolKl t 
5egrnents for more Information. 

Hl{1ll1~t ~TRIlSlt: ~TRIlSlt~ tEFPU... T; 
N(1lTRIlSlt 1s the Change In tll~l1gnttng of the displayed ObJect. The 
chOices are: hf'..Ione, tlOffTOOlm, tlOffTOCln, I'01mTOCln, I'01mTOOff, 
hOnTOOff, and I'lOnTOOIm. Dlm tll(tlU(tlting Is normally used When 
the windOW Is Inactive. 
~~ cta1geS U'le appearcJ1Ce of CI'lObject When it Is selected 
and deSelected, crld When tI'le wincJow Is activated or deaCtivated. 
Your Hl~~ metnod shOUld not try to keep track of tne state of 
tll~ll~ting. The ToolKit always calls this methOd with the proper 
hl~t value. HlC1lU~tlng Is normally dOne using XOR. call 
setPenToHl~l~~Trans1t) and tnen FraneLRect PalntLRect., or 
some other appropriate drawing routine. 
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~ (rmuseLPt: LPoIn~ CEFPL.l.. T; 
-nDJSelPt Is the view-relative point wtlere the pointer Is located. 
You may write a ~ routine tnat takes Srole 
appl1cation-dependent action, SUCh as drawing sometnlng, When tne 
mouse button Is still dOwn. TSelect1~ dOes nottling. 

Mx.IseRelease; IEFPLLT; 

YOU may write a t-1ruseRelease rootlne that takes some 
appl1catlon-dependent action, SUCh as creating a corTY1'8)(j object, 
When tile mouse buttal Is released. TSelecU~elease does 
nothing. 

~ YCl...R N'PUCATI(J\j MIGHT CNERRJ[E: 

M1IsePress (rmuseLPt: LPolnt};.CEF ~ T; 

mouset...Pt Is the view-relative point Where the poInter was located 
When mouse was pressed. 
·You may write a M1IsePress rouUne that takes scme 
appl1cation-dependent action When the mouse is pressea. 
TSelecUcnMl.IsePress dOeS nottllng. 

~ t-£Tl-OJS: 

OOKey (asell: OHM; keyCap: BYTE; ShlftKey" SAlleKey,opUort<ey: 
BCO...EAN); 

ascH Is the character typed at the keybOara. 
keyCap defines the actual key pressed on tne keybOard. see the 
HWINT doct.mentation in the Internals doct.ment. 
Shiftkey tells wtletl'ler or not tI'le Shift key was pressed along with the 
CI'laracter. 
appleKey tells Whetl'ler or not the Apple key was presSed along with 
the character. 
~m<:ey tells whetl'ler or not the option key was preSSed along with 
the Character. 
TSe1ectknDoKey determines what action Is to be taken When a key 
Is pressed. If ~leKey Is TRLE the key combination Is ctleCkec1 to 
see If it Is one Of tI'le meru COIT1T8lds. If so, wirmw.DoCaTmalld Is 
called. Ottlerwlse, the metJnj ctleeks if there Is a selected Object 
If not, process Stq) Is called EI'ld a warning message Is displayed. If 
Ulere Is a selected Object, seJ.ect1~ CheCks WhiCf'l edit1ng or 
character key was pressed. Depenctlng on the key, one of the key 
metl'lOds l1sted lJ1der the fOllowing section., INTERNAL. t-O-CP 
t-£Tl-OJS, Is invoked. When the ToolK1t Is used withOut thOse 
overridden (Often by a building blOCk), all proclJCe CIl alert to tne 
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user. All of these routines are lrfl)lemented in one or several 
tlUlldlng blOCks. You C8l Implement these routines yourself, If you 
w1st\. YOU would probalJly overrlde ~y If you were writing a 
terminal em.llator. 

INTERNAL I'D-CP ~: 

All of tnese rouUnes are I~lement.ed (or wUl be Implemented) In a 
number of bUilding blOCks. In parttCUlJar ... t!le Text BuUdtng Block 
implements these in a way approprtate for text. You Ca'l overriae ally Of 
these rouUnes. 
KeyBad«fWoId: BOCl..EAN): CEFPU... T; 

KeyCtJar(m a-t.AR); tE= ~ T; 

Ke,YClear; CEFALl. T; 

KeyEnteI(<Il, dv: 1NTECERl; [EF PU.. T; 

KeyFONaIt(fWoId: BOCl..EAN): C£FPU...T; 

KeyPaJse; CEFPU.. T; 

KeyRetum; rEF PU.. T; 

KeyTat(fBcD<wan2: BOCl..EAN): CEFPU.. T; 

selec~; CEFAU.. T; 

011-£R~ 

ThiS group of methOds tla'ldle keybOard entry. Ttley are usually 
called by the ToolKit. 

Clme (heap: THeap~ lQ)Ject; 
reap is the dOClment I'leafh 
TSelection.Clone creates a copy of the C08electi(l"l, as well as of tl'le 
selecUoo. You CS'l overriae tnis methOCJ. 

GetHysteres1s r.JAA hysteIPt: PoInt); CEF AU.. T;. 

hyst.elPt Is the current hysteresis, expressed with a vertical 
(hysterPlv) a"ld t()rtzontal (hysterPUl) ~t. 

GetHysteresls gets the current mouse hysteresis. You CCI"\ override 
this method. 

HaveVlew (view: 1Vlew~ 
view Is the view In wtllctl the selectloois seen. 
this methOd ts called to ctslge the view pointed to by the select1cn 
00 rot call this method. You ml(1lt want to call TPcrleLHaveVlew" 
however. 
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MaIkaa_ 1EFPU.. T; 

-MaIkCts 9!d marks the dOCUTlent as navtng been ctmged. 

Ct:rOoCa.malO (~r: ~; VAA checklt: ~ 
BCXl EAt-t IEFPU..T; 

~r Is the reference runber for CI'l application or ToolKit 
corrma1d. 
cI'leckIt tells· Whether or not the .oorrespodlng meru Item should have 
a cheCkmark next to it. 
The return value indicates Whether or not the cornrncni CCVl be dOne. 

~ reports whether the corTYnEI'ld referred to by 
~r CCI'l be done. You often need to override this meUloCl 
When you do so, If the corrmEred Is not one of your application's 
corrmcJ'lds, call CsOl£oI.11 II n-SELF .wIrOJw.CCI'OoCaImcn1 see 
the ToolKit segnents for a more complete description. 

JdleBegln (centl8ecalds: L~ CEFIU...T; 

cenU5ecO as' tne aTlOl.I1t of Ume, In l'U'ldredtns Of a second,· sInce 
Idle time started. 

TSelectlOOldleBegln calls coselectlaLIdleBegin, If tnere is a 
coselectJm, or TWlrmwJdleBegln, If there Is not. TWlrmwJdleBegln 
lets other processes nn You may wa"lt to override this mettlOd to 
dO idle time tasks that are very time critical. 

IdleQJlt.lnJe (centl5ecOlds: L~ IEFPU..T; 

centl8eca as tne aTlOl.I1t of time, in 1'U'ldrecJt.hS of a second, since 
idle time started. 

TSelecUOOldleQJlt.lnJe calls coselecUooJdlecmtlrue, If there Is a 
coselecUCl'\, or wIrOJwJdlecmtlrue" If tnere Is not. 
TWlrmwldlecmtlrue calls process. TrackCllrsor, if the process Is 
active. If tills process Is not act1ve, TWlrmwJdleQJlt.lnJe lets other 
processes lU'l. You may WCI'lt to override this met1lOd to dO idle time 
tasks that should be. repeated CIlt1 can be put off l.I'ltll thiS time. 

IdleEr1i (centlsecaldS: L~ IEF~T; 

cenUseanIS the aTlOl.I1t of time" in I'Uldredttls of a second, since 
Idle time started. 
TSelectlonJdleER:J calls COS8lecUooJdleEnct If there is a cose1ectlon., 
or wIrOJwJc:nee:m, If there is not. 1'Wlri:mwJdleEr1i dOeS nothlrg. 
You may WCI'lt ot override this methOd to stop processing Of your idle 
time tasks. 
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Deselect; CEF PU.. T; 

TSelectlcnDeselect turns off hl~l1~tlng of the selectioo crad replace 
it with rlJSelectlc:n 

~ToAootm; CEFPU.. T; 

t1NeBackToAooror Is called by the ToolKit When a cross-panel drag 
Is att.ef1llted, and it is not successful for some reason. In ttlat case, 
t1NeBackToAooror ShOUld restore the selected object to its position 
before the drag att~t was begt.n If you want ttlat to happen, you 
roost irTl>lement this methOd. TSelectl~ToArd'm dOes 
nothing. 

Restore; CEFAU..T; 

Restore replaces the current selection with the last selection saved 
with selectltn.Save, whiCh is normally the selection before the last 
command. You may want to overriae this methOd. 

save; CEFPU.. T; . 

save stores the current selectlm so that it can be restored If the 
user requests an t.rOO of the last corrvTlCrId. You may want to 
override this method. 

Reveal (~lble: ecx::t.EPH): (EF PU.. T; 

~lble Indicates whether or not the selection shOUld be 
shown to the greatest extent posSible.. 
Reveal controls the displaying Of tne selectloo. If ~lble 
Is TRLE, tne perlel is scrolled WheneVer the user dOeS cnythlng that 
affects the seleCUm so tnat the largest part of the selected Objects 
are dIsplayed as can be ShOWn. If asMdlASPOSSible is FPLSE, the 
display Is not ctalged to ShoW more of tne selecUm 

DrawQlost; 

DnfwQ"ost can be l~lemented to draw an XORed gt'lOst Image 
ClJrtng cross panel dragging. It Is called by the ToolKit, between 
eech 0811 to MousePies& Erld the first call to McJuseIViNe. If yoo 
Imlement thiS methOd., you ShOUld also I~lement t--1Qusel'tlve so that 
it moves the ~t image. TSelecti~ dOeS nothing. 

FAILLRE CCN)mCNS: none 
~TES: 

1. This class is usually StJlClassea for use. HOWeVer" wnen no Object Is 
selected, the rull selectim object CCf\ be an Ins~ of TSeleCtloo itself 
with the Idm field set to oo~ 

2. The descendant of TSelectioo usually contains a ta"ldle on the selected 
obJeCt, or a l1st of taldles on the selected obJectS. 
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3. me selected Object Is one of the objects displayed by the view Object 
assocIated wIth the panel object conta1n1~ this selecUm Ca'rvT8lds 
often apply ally to a selected Object There ca"l be nmy selected Objects 
In each panel, or no selected Objects. Each panel object, however, always 
has a selecUoo (a11nsta'lCe of TSelecUoo or a cJescenOalt of TSelecUOO), 
even When there are no selected Objects. 

4. successIve selectlm Objects In a particular panel Object use thescme 
object hCrldle. use the method seleCUmFreedARRepl8CaSy to free the 
old selecUm and give Its henne to the new selecUm 

5. If there Is more Ulan one selecUcn the one In the acttve wtrmw's 
selec1:Palel Is active cnl receives COI •• ,sm 

6. If there is a selected object In the selectpcnel, it is always tll~U~ted in 
some way, while selectioos In other pa18ls mayor may not be tll~l1~tecl 

7. coselecUm Is used When you WCIlt to take adVantage of a tlJilding block 
other other pre-defined lJ'llt's action on most edit key events" wntle 
implementing different action on some edlt key events. 

. . 

8~ To use the coselect1oo feature" create your own deScenda'lt of TSelecUCJ'\, 
and put the buUdlng blOCk's selectim In the COS81ecUoo field of your 
application'S selectlm object The ToolKit's default edit key routines, 
which are inherited by your deScenda'lt of TSelect101, all CheCk to see if 
there Is a coselectl~ and, If there is ale, send the key event to the 
coselectim 

9. For the key events that you want tlcrlcUeC1 differently from the way the 
bUllCltng blOCk taldles ~ rel~lernent that edit key routine In your 
descendant of TSelection. Since your routine presl.lTleilly would not CheCk 
for a coselecUm t.tle coselecUools 19lOred. You ~ always send some 
keys to the coselect1m and taldle others yourself. 

10. SUCCessive coselectioos of a particular selectlm Object may use the SGme 
object handle. use FI88tIAr'IRepJ.acecBy to Change COS8lectioos. see note 
4. 

11. see the ToolKIt segnents for exall)les ~ more details of use of 
seleCticns. 
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a..ASS: 

TCOllecUon 

~ SLeCL.ASSES: none 
IN-ERITED DATA FJFI OS: size: LGGINT; The ru11ler of real elements In 

this Hst, not COlIlting the nole. 
This Is a LGGINT for the 
benefit of ruge COllections, SUCh 
as remote data bases. It Is 
always In the INTEGER rcr.ge 
for Insta'lCeS of ~ 

dynStart: INTEGER; 

hOlestart: INTEGER; 

tmles1ze: INTEGER; 

tlllestAt INTEGER; 

The ru11ler of bytes from the class 
pointer to the dyncrnic data area 
o mecr'lS hOle at the beg1m1ng; 
value of size meCl'lS hOle at the 
end. 
The lnlt1al sIze of the hOle, 

. measured In .. the ru"nber of 
met libers that Ca1 fit In the hOle. 
HOw mJCtl to grow the collection 
by If the 00leS1ze goes to 0. 

DATA FIElDS: none 
~ 

CREATE (ooject: TClJject; 1~ 1Heap; lnltJalSlcD<: INTEGER~ 
~ 

lnlUalSlack 1s the size of the 1nitial hOle, In member-sized \J1its.. 

~CREATE creates CIl erTllty ~ on ItsHeap. lnlUalSlitt 
1s a hOle for s~ members.. Because the s~ is created with 
a hOle, the insert methodS ca"l be used to initiallze the US\, 
witnout allocating MY space. 

At (l: L~.Q-iPR; oo=.ou..T; 

1 1s CI1 ordinal position In the strlrwJ. 
The return value is the character at the given position. 
At returns the Character at the given position In the strlrwJ. 

[)elAll; 

DelA1l deletes all the cnar~ters of a strIrYJ. 1lle s~ itself Is 
not aeleted. 
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DelAt (I: Lc:tGNT); t:EFPU.. T; 
I Is crt ordinal position In the string. 
DelAt deletes t.tle Character at position I; characters after 1 are 
then roovea to flll In the et'T1lty space. 

DeIFlIst; 

DelFlrst deletes the cnaracter a~.U)e. begtmlng Of the st.rIrwJ. 
DelLast; 

DelLast deletes the character at the erx2 of the stI1rYJ. 
DelMcrlyAt (1, ~y: LCI'GNT); 

1 Is M ordinal posl tlon In the string. 
tlJWtw1cIly indIcates the ruTt)er Of s~ characters to be deleted. 
DeIManyAt deletes a rurber of Characters from the string. The 
first deleted charaCter Is at poslUoo L 

Draw (l: LCI'GNT; tlJWtw1cIly: 'INTE(£R~ 
1 Is crt ordInal posl tlon In the st.rIrwJ. 
tlJWtw1cIly Indicates the ruTt)er of s~ charaCters to be drawn. 

Draw calls QulckDraw to wrtte the given part of the strtng at the 
current pen position. 

EcttI (PRCX:Hl.RE OOT~~ 0iAR)); 

DlTQ(I)ject Is PRClCE:1R: tnattakes a Character as Its 
argt.lTleOt. 

EcttI applies the given PRClCE:1R: to each charaCter in the 
string. 

First: o-IAR; 

The return value is a character. 

First returns the fIrst Character In the string. 
InsAt (l: LCI'GNT; chlractec Q-IAR); 

1 Is 8'l ordinal posl tlon In the· string. 
chlracter Is a character. 
InsAt Inserts crt Character In the string.. The newly Inserted 
charaCter QCCl4Jles poslUoo L 

JnsFlrst (chlracter: Q-IAR~ 
chlracter Is a Character. 
InSFlIst inserts an Character at tne beg1m1ng Of the st.rIrwJ. The 
newly Inserted Character QCCl4Jles the fIrst posItion In the str1rg. 
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JnsPStrAt (l: L~; pStr: ~ 

1 Is a'l ordinal poslt1on In tne ~ 
pStr Is a poInter to a string. 
InsPStrAt inSerts a st.rlrVJ tnto tnls strIrwJ at position l 

lnsLast (~ter: QiAR); 

cnaracter Is a character. 
InsLast inserts CIl cnaracter at the end of the string. The newly 
Inserted character OCCt4'lles the last position In the string. 

Last: QiAR; 

The return value Is a ~ter. 
Last retums tile dlaracter at tile end of tne string. 

ManyAt 0, towMmly: L~ TStr1"=J; 
1 Is ~ ordInal position In the string. 
~ Is a rurtler Of Characters. 
t-1anyAt returns a strIrwJ wttn tree Characters from tne original 
st.rlrVJ beg1ming at positton 1 cnl conttrutng tn11lll1l ~ 
Characters. 

MeIltlerBytes: INTECER; CM:RRIIE; 

t-1etrtlelBytes returns the size of a member Of the ~ whiCh Is 
always 1. (ThIs metl'lOd Is more useful for other types of 
collecttonS.) 

Pas (after: L~; cnaracter: ~ L~; 
after Is the indeX runber of a Character in tne string. 
cnaracter Is a ~ter. 
Pos flncJs tne posltlms of tne fIrst Insta'lce of cnaracter after 
posl tion after. 

PutAt (l: L~; ~ter: QiAR); 

1 Is an ordinal positton in the ~ 
cnaracter Is a character. 
PutAt deletes the Character at positton L a'lCI replaces it with 
cnaracter. 
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sea. er: TSt.I1r'gSccnle; 

The return value Is a s~r for thIs stl1ng. 
8anler returns 8'l Object of class ~r, allowing use of 
s~ meUlods. ThIs Is e(JJlvalent to 

stl1ng.SamelFnm (1, sccn=orward); 

SC8'YleJFnm (f1rstTOSCER LCNiINT; ~Um: TScar01rectloo) 
TSt.11JJJSCcnler; rEF ~T; - . 

flrstTOSC3lIs a posItion In the stl1ng. 
sccro1recUm sccn=orwam or scc:r13cD<ward. 
The return value Is a new s~. 
SC8'YleJFnm returns 8'l Object of class TSt.rlngSca"I'lr, wIth 
s~r.Posltlm E!(JJal to tlrstTo8can mlrus one (or plUS one, 
1 f sccro1rectlm Is sarBaa<ward), so that the first call to 
stl1rQSCamer.8C5l returns the ~ter at flrstTOSca'l. 

StartEclt (wltnSlad<: INTEGER); . 

wltnSlack Is the new' value for hOlest4 

StartEdlt ChCrlgeS the value of hOleStd to wlthSla::k, so 'the next edit 
call creates a hOle of size wltIlSlack, so that SlbseqJent edIt calls 
act more (J,IICkly. 

~dlt; 

~dlt removes the oole from tile array a'ld sets oolestd to 0 (zero~ 
My SlbSeqUent edit call removes any hole it forms. 

T~(pStr:~ 

pSt!' is a pointer to a stl1ng. 

TtPStr tra'lSfers this string into the s~ at pStr. 

T~At (1, tnwMiI1y: LC»GNT; pStr. ~ 

lis a1 ordInal posItion In the stl1ng. 
nowt 111 rj Is a I'UTlber of Characters. 
pStr Is a pointer to a strlrQ. 
T~At trcnsfers part Of this string Into the string at pStr. 

WIdth (1: LCNiINT; nowt 1aI ay: INTEGER); 

1 Is 8'l ominal posl tIon In tne stl1ng. 
tnwMiI1y Is a I'UTlber of ~ters. 
Width calls the QuiCkDraw routine, TextWidth. 
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FALlRE CXNJm~ Heap CCfl't grow. 

I'DlES: 

Array > 32K bytes. 
Deleting from erl1>ty s~ 
Slbscrlpt rut of range. 

Part II Class RefeJ'etrJe 91eets 

1. A st.rlrYJ Is a space-optimiZed lIst Of characters, similar to Cfl array, except 
that T Array req..aires even merftJeJ8ytes, ~ TSt.r1rYJ haS a merftJeJ8yte 
value Of 1. ., ~ . 

2. strings have three modeS: cmBte rnot1e, et1lt rnot1e, CI'ld static ITIOf18 

3. When you first create a st.rlrwJ, it is in create mode. You define an 
lnltlalSlcn value In the CR:ATE call. The strirYJ Is gIven enough erTl>ty 
space to hOld lnlt181Slack Characters. 1ll8t space Is tne hole. ~ you add 
characters, the space in· the hOle Is used for the new characters. The 
amot.Ilt of space allocated to the st.rlrYJ dOeS not Change lJ'lttl you flU ~ 
the hole with Characters. You can also call ~dlt, 'Ntllctl removes 
the hOle from the s~ 

4. When the hOle Is fUled, the st.rlrY:I enters static rrode.. In static mode, no 
hOle Is ever maintained. If you add a cnaracters, the string is copied Into 
a space large enot.JIl to hOld the addttttrlBl characters. If you delete a 
Character, the extra space is freed.. 

S. Enter edit mode by calling s~dlt(wltJlSlaJk). In ed1t mode, a hOle 
big enough for wlttlSlack Characters Is Initially created. ~ you acJd 
Characters, the size Of the hOle deCreases. When the hole Is entirely 
fl11ect the space allocated to the strirYJ Is Increase<1 so there Is a new 
hole big enougtl for witJlSlack cnaracters. If you delete characters, the 
extra space Is aclCJed to the hOle. Call ~dlt to stop edlt1ng. 
My space taken ~ by the hOle Is then freed. 
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SlJ'ERQ..ASS: TSca. er 
~ ~ lFllesca.er 
N-ERITED DATA FIEI rn R conecUm: TCOnectioo; 

R poslUm: LCN3INT; 
The strlrYJ beIng seaTed. 
The current position of 
the sccnler. The sccnler 
poslt1on Is always 
between, before, or after 
f'l'lerlt)ers: D-before first, 
slze+l-after last 

R ircrement: ItfTEGER; The Change In position 
for every seen: 1 If 
~ng forward, -11f 
scaTtIng backward. 

SCCI"Oole: BOCl..EAN; When this Is TRLE, the 
next SC5l call returns­
FPLSE, sI~l1ng the end .. -
of the seen. The VAA 
parameter of tile SCCIl 
methOd, WhiCh normally 
contains the next Object 

R atEnd: BCX1.EAN; 

DATA FlEI OS: R actual: LCI'GINT; 

In the st.r1I'Y:), Is 
lI'lChCW'lged after the scan 
call. 
TRlE If the end of the 
lIst Is eminent, so that 
the next scan call w1l1 
return FPLSE. 

The ruTiler of bytes transferred 
In the last trCllSfer operation. 

~TE (ooject: T(I)ject; ItsSt.rln!J lStl1ng; ItslnltlalPositim: 
La-GNT; It.sSca'OllecUc:n: TScs01rectlooj TStrlngSca'rler; 

ItsJn1t1a1Posltlm Is tne 1n1t1al ordInal posItion In the st.rtrJ:I. 
It.sSca'Ollectloo Is scarFOJVcIld or sca'8ad<ward. 

_.cREATE creates crt Object Of type TStr1ngScamer, 
wtllctlls used to access l~ It.sStrIrwJ rrust eXist before a 
stringSanler can be created for It; hOwever, you C8'l use a 
TStrlng.CREAlE call In your 1'StI1rwJSCamer.cREAlE call, WhIch 
wIll create the necessary strlrYJ Object 
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~. (~ter: ~); a:r=,6U. T; 

-~ter Is a new member Of the string. 

~ acJas ~ter to. tne· string inmed1ately after the current 
poslUm poslUm Is ad)Jsted by addIng 1, so that the next 8ca1 
returns the Character after the new Character. 

Delete; I:EFPLL T; 

Delete deletes the Character at the- current poslUon. poslUm Is 
adjusted by st.t>tractlng L 

DeleteRest; DTPU-T; 

Delete deletes all Characters after tne current fXlSIUcn poslUon 
Is U1CI'lCflged. The next call to stringSanlerSCSl retums FALSE. 

Dooe; [Ef',AU." T; 

[)Jle slgl8ls tnat yru are fInlShed using thiS s~r. The 
next call to stringSanler.8Csl retums FALSE, as if the end of 

. tJ1e stJ1rJJ hacJ been reacheCJ. Ullike When the Em of the stJ1rJJ 1s 
reacheCJ, hOWever, the returned Character in SC8'l remains 
unchCrlged. 

Free; OVERRII:E; 

Free deallocates this stringSanler object. 

ClJtaln: ~; [Efpu" T; 

The return value Is a cnarCK;ter from ttle string. 
Cbtaln returns tile current cnaracter. 

ReadArray (heap: THeap; bytesPelRecord: INTEGER) T Array; 

reap Is a neap on WhiCh to allocate a new TArray. 
byteSPerRecom is the ruTtler of bytes per record in the desired 
TArray. 
The return value Is CI'l array containing data from the string. 
readAIlay first reaas a 2-byte COU'lt Of the recordS in the array 
CJ'lCJ then trcrlSfers that ruTiler Of recordS Umes bytesPerRecoro 
byteS from the ~ Into the array tllat it allocates. 

~ (1'U1'8~ SlzeOfM.ntJer~ LCND{T; 

l'U1'8ytes IS between 1 and 4. 
The return value Is a L~ read from the current position In 
the sU1rg. 
R~ readS a ruTiler Of length 1'U1'8ytes. If ruTf3ytes Is 
even, the ruTiler Is SigleCJ. ~r.PostU(J1 is increased by 
1'U1'8ytes. The ruTiler is not read as PSCII. 
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RecIDlject (heaIt THeap~ TQ)ject; 

heap Is a neap. 
The return value Is a new Objecl 

Part II C/8SS Reference S1Jeets 

Re8(Q)ject reads the next four bytes from the str:lrYJ CYld takes 
that as a class poInter. It then creates a new Object on heap 
usIng tnat class poInter. 

Replace (Character: CHAR); £EF~ T;" 

CharaCter Is a Character that replaces the current Character. 
RepleD! removes the current CharaCter from the str:lrYJ Cfld 
replaces It wItI'l the given charaCter. The new Character Is now 
the current charaCter. 

8cal (VAA rextalar: CHARi BOCl..EAN; 1:EF,6U.. T; 

nextenar Is the next Character from the sUing. 
The return value Is F~SE If the end of the string has been 
re~ or st.rlngSccmer.Dme haS been called. 

SC5l Deg1ns at the Deg1m1ng Of the str:lrYJ 8'ld, each time It Is 
Called, returns the next charaCter. me returned character Is 
referred to as the cunentcharacter. The value of SC5l1s 1'RLE 
until 8cal Is called after the last character In the str:lrYJ Is 
reacnea, or lIltil st.rlngSccmer.D:rle has been called. If the end 
of tne string was reacnea, ald Done was not called, the value of 
nextChar' Is NIL If Done was called, nextenar keeps the last 
value It I'aj. wnen metnocJ Done Is called or When the SCCfYleI 
reactleS the end of the strlrQ, the SCCfYler Is freed. 

seek (~ LCIGN1& 
s~ Is tile locat1on to wtllctl you wiSh tile SCCfYleT to move. 
s~ - 0 Is the Deg1m1ng of the ~ 

seek moves the current SC31 position to st.rIrfS>os- It tlCl'lSfers no 
data. 

SIdp (deltsPos: LCNiINT): 

deltaPos Is the f'U'Tt)er of bytes you wiSh tne SCCll position to 
move within the ~ A positive value moves tne position 
toward the end of the st~ a negative value moves the position 
toward the beglm1ng of tne string. 
SIdp moves the scan position deltaPos bytes foNal'd or baCkward 
within tne ~ It tnflSfers no data 
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WrlteArray (a: T Array); 

a is the TArray you wISh copiea into the strIrrJ. 
wrtteArray copies a tnto the ~ preceded by a 2-byte COlIlt 
of tne runber of recordS. 

wrt~ (value: LCN3INT; 1'U1Sytes: SIzeOfttUmer); 

value is the runber you wa"lt wTlt~ 
l'U1Sytes is the runber Of bytes. you WCIlt the runber to OCCt.4lY 
tn the s~ (1 to 4~ 

wrttetUrOer writes valUe tnto l'U1Sytes bytes Of the ~ 
dropping nigh-order bits if l'U1Sytes < 4-

WrlteObject ~. 1Heap) lQ)ject; 

heap Is a neap. 
The return value is ere Object. 

wrtteObjectis the Inver~ of ReaxIlject. 

XfeICa1tigl.oJs (wtdcnway: ~te; collectioo: Tt:))llectioo); 

WhlcnW8y Is eIther ~ xwrtte, or )(9dp. 
collecUoo Is. tree TCOllecUoo you are reacJ1ng or writing. 
XfeICalt1{J.D.1S readS or writes conecUm; When Whlcnway -
xRea2, It resIzes conecUon (Wld appendS the contents of the s~ 
to tile ana of conectkn 

XferFleldS (wntcnway: xReatWr1te; mject: T(I))ect); 

Whlcnway Is eIther xRead, xwrtte or XSIdp. 
object Is the Object from WhiCh you are readIng or to Which you 
are wrl tlng. 
XferFlelds reads or writes the contents of tne fields of object. 
The class pointer Is not reao or written. 

XferRarmm (WhlchW8y: xReadWrlte; pFlrst: Ptt; 1'U1Sytes: LCN3INT; 
rmde: n~; offset: LCN3INT); IEFJO..T; 

wntcnway Is either ~ xwrtte or )(9dp. 
pFlrst points at the first byte to read data into or write data out 
Of. It Is IglOred wltn )(SkIp. 
l'U1Sytes is the runber of bytes read, written or SkIpped. 
rmde Is mAbsolute, nAelatlve or Il'lSaJEnUaL 
offset Is a byte poslt1onfn:m the beg1ming of the s~ wnen 
rmde Is mAbSolUte, or from tile current strlnJ ~ltlon If 
mRelatlw. 

XfeIRcnbii reads, writes or skips l'U1Sytes bytes of tJ1e ~ 
starting at the indicated posit1on. All the other I/O methodS call 
tI'1is met.nod. XferRa ltD II calls tne Lisa OS directly. Reading 
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NJTES: 

and wrtt1ng are always 00"le left to rt~t (fran the beginning 
to'tIardS the end) regardless Of the SCSOlrecUon 

x~ (wtd= lCReadWrtte; JFlISt: P\I; rureytes: 
JNTE tEFPU... T; 

WhiChway is either ><Read, xwrlte or XSIdp. 
pFlrst points at the first byte to read aata Into or write data out 
of. It Is IglOred wnen Wh1Chway~.egualS XSIdp. 
rureytes Is the runber of bytes' read., wrttten or Skipped. 

Xfe~Ual reaas, writes or Skips the next rureytes bytes of 
the ~ Reading CI"ld writ1ng are always dOne left to ri~t 
(from the beginning towardS the end) regardless Of the 
SCCWOlrecUcn 

XferPSt.rlrYJ (WhlChW8y: >CReCI2Wr1te; pStr: ~ 

WhiChW8y Is either xRead, xwrIte or XSIdp. 
pStr is a pointer to a string to read or wri~ . 
XferStrlrYJ readS a string pStr" from a strlrYJ or writes It to a 
st.rlrrJ. If WhiChWsy is ><Read, the dest1nation string rrust be lqng 
enough. The crnocrtt trtvlSferred depends on the lengtn Of pSt.r A • 

1. A st.ringScarvler is used to access a stored data str1.rYJ, to sCa') It, a"ld to 
manipulate its individual elements. use rustSccnler a"ld Its sUbclasses to 
scan Hsts. 

2. Before you can use a st.rlngSccnler to access a str1.rYJ, the strlrYJ must be 
opened by ~r.cREATE. ~r.Free closes the $t.rlrrJ. 

3. The Actual variable contains the runber of bytes of data most recently 
transferred to or from the ~ It is tile sane as the runber requested 
l.Illess error > 0. 

4. The Xfer methods are preferred, oecause the sane procecilre may then be 
able to tlCllSfer data to or from a st.rlrrJ. 

5. You may nave more than one st.rlngSccnler open on the same strlrwJ at the 
sane time. 

6.. WARNft.Q No Checking Is done that SUfficient space has been allotted for 
data readS at pFlrst

A or pStrA. 
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'""'Cl...ASS: Mew 
SLPERa...ASS: nmage 
I:EF1I'ED SLea..PSSES: lPaglnatedVlew 

TPageVlew 

N-ERITED DATA FJFI OS: R extentLRect: LRect; The sIze Of the entire 
view. 

R view: Mew; Always contaIns SELF. 

allowf1lUseC.lUtside: BCO EAN; 

DATA FJEl OS: R pslel: lPanel; 
R cUCI<lPt: LPolnt; 

R prlnUV1CJ .ager: TPrlntt-1Cl.ager; 
R res: PoInt; 

R lsP11ntable: BCO...EAN; 
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FPLSE by default. wnen 
F AL~ and the mouse 
point is outsiC1e the view, 
tne point is convertea to 
the closest point within 
the view. If TRLE, the 
point 1s not convertec1 -
In that eaSel mouse " 
points CCI"l be outside 
extentLRect arKt 
partlcularlYI CCI'l be 
negative. This feature 
exists prtmarily for use 
with sideba1dS. Note 
that your progrcm rrust 
be prepared to handle 
mousepotnts outside 
extentLRect. 

The pslel that lOOks on this view. 
TIle last place the user clloKed the 
mouse bUtton. 
TIle prlntt-1al.ager for this view. 
The resolution of this vIew, in 
terms Of spots per Inch. A spot Is 
tne smallest lIl1t that CSl be 
displayed, etJIlvalent to a pixel. 
The resolution haS two cJ1menslons: 
a vert1cal (res.v) B'ld a horizontal 
(IeSJl) resolution. 
Whetner or not tile TooIK1 t shOUld 
alter the vIew sIze automatically so 
that tnere Is always a Whole 
ruTi)er of pages. 
Whether or not tnls view CCf1 De 
printed. 
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R lsMalnVlew: BOCl EAN; 

R stdScroll: LPotnt; 

RW scrollPastEm Point; 

~ YCl..R APPLICAn~ MJST 0\£RRlIE: 

Part II Class ReFe.re/x;'e $}eels 

Whether or not tnls Is a maln view. 
If F PLSE,tnls Is a'l aux1l1ary view 
suctl as a page view or paginated 
view. 
Ttte stcn:tard cmot..I'\t of scroll1ng 
from one cliCk on the scroll arrow. 
Tttere Is a sta'ldard scroll value for 
two dlmensions: a vertiCal 
(StdScrolLv) cnl· a hortzontal 
(stdScrolLh) scroll atsta'lce. 
How rruch· the ToolKit ShOuld scroll 
past the end Of the view. 

CREATE (ooject: TQ)Ject; heap: THeap; ItsPa1el: TPa1el; ItsExtent: LRect; 
ItsPr1ntMal.agar: lPrin~.ager; ItsDfltMarglns: LRect; 
ItsFl~y:BOCLEAN; ItsRes: PoInt; 1st1alrMew: -
~Mew;. 

1tsPa1e1 Is the panel lOOkIng on this view. 
ItsExtent Is the sIze Of the view. 
ItsPr1ntt-1Cl.ager Is the pl1ntMal eger to be used for pr1ntlng thIs view, 
or NIL, If thIs view caYlOt De printed. 
ItsDflUVlarglns Is a rectrflgle WhIch specIfies, In vIew coordinates, the 
page marglns used When printing. 
ItsFlt.PagesPerfecUy IncJ1cates Whether or not the ToolKit ShOUld 
format the view so tnat, When It Is pr1nted, It QCCl4)Ies a whOle 
runDer of pages. 
ItsRes Is the resolutloo of this vIew, In dOts per Inctl. 
lsMalnVlew Is TRt.£ If this Is the pr1mary representation of the data, 
a'ld not a paglnatedVlew or a pageVlew. 

Mew~1E creates al Object of type TVlew. Normally, your 
~llcatIon dOeS not call tnls methOd dIrectly; Instead, you call 
paneLNewV1ew or paneLNewStatusYew. Those metrodS call CREAlE. 

Draw; 

You StloUld irT1Jlement a Draw mettlOd In each cJescenclCl'lt of "Mew to 
draw the part Of the view visible in the pane or on the page. Your 
Draw method shoUld asSLl1le that thePcI:11s set ~ to draw In one 
pal&. (see TPad In Chapter 3 for CI'l e~lCr.ation Of thePad.) 

MET1-D)S YOLR APPLICA Tl~ CI" I EN OYERRJIES: 

MlJsePIeSs (nwseLPt: L.PoIntl; 
nn.aseLPt Is the ~Iew-relatlve poInt Where the poInter was located 
wnen the mouse button was pressed. 
You normally wr1te a MlJsePIeSs routine In each deScenCJa1t Of 
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Mew that takes serna appUcation-dependent action when the roouse 
is pressed.. lVlew.MlUsePress calls TSeleo~ 

EaJhActua1Part ~ DoTcOject (oo~ Talject)); 
PROCE:J..RE DoT(Q)ject 1s 8'ly prClCe(1ae tnat takes a Talject 
Object-reference vartct>le as 81 argt.ment DoTQ(I)ject CCflnOt be a 
metnod. 
EachACtualPart is intended to apply OOTOCl)ject to each Object tn tI'le 
view's set Of ObjectS. If you store your appUcation's objects in ttle 
wtndOw, you ShOUld iJTl)lement wirmw.EachACtualPart rather than 
view.EachACtualPaIt. Mew.E~ actually calls 
TWlrmw.EachACtualPart, Which returns a1 error message indicating 
that E~ was not i"lliernented.. 

~ YOl..R PPPLlCAl1C1'1 MlGiT OYERRD:E: 

MlUset1Ne (rmuseLPt: LPotnt); 

rmuseLPt is the wl~-relative point Where the ~inter is locat.ec1 
Mew~ CallS' TSel~ You may write a 
routine that takes some appltcation-dependent action When the mouse 
bUttoo is still dOWn. I'tlre often, your ~ methOd creates a 
selectioo that ta'ldles the mouse move itself. Vlew~ is 
always called at least once before view.MJuseRelease is called. 

~elease; 

Mew.M:lJseRelease calls TSelecUc:nt1lJSeRelease. You may wrlte a 
routine that takes some appllcation-dependent action When the mouse 
bUtton is released. f'oo1Ore often, your ~ metnod creates a 
selectioo that I'lcn:Ues the mouse release itself. When the mouse 
bUtton· is released, the ToolKit calls view~ one last time 
with tne final pointer position, cn:2 tnen calls view.MJuseRelease. 

Cl<TtOrawln (lRectInVlew: LRect~ BOCl.EAN: 
IRectlnVlew is a view-relative rectangle. 

lVlew.(J(TtOrawln always returns FALSE. You may retJTl)lement it 
to .1rT1lrove the performance of your appl1cation. It Is called When 
the appl1catlon or a bUlldlng block wants to draw or erase from 
corrrnand or mouse COde. PanelJnvalLReCt Is normally callecl to 
cause the ToolKit to tell the view to draW the next time 
~.~ ts callecJ. If., for speecL -you WCJlttne appllcation or 
bUilding blOCk to draw directly, you rrust call pa1eL(J(TtOrawln to 
ask for permission. The pa1el ObJect may deny permission If page 
breaks are in the way, or may call the view.CkToDrawln met.t'lOd to 
ask tile view Object for permlsslon. If tne appltcaUon ts certain that 
only one Object's image Is tn lReCtlnVlew (as opposed to several 
layerea Images), It CCI'l return TRl.E. Note that it Ispermlss1tJle to 
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draw In the vIew usIng Xffi, as Is saneUmes dOne In Hl~g,t 
methOdS, withOUt askIng permIssIon. 

setMIrMewSlze (VAA mlrt..Rect: JRect); 

mlrt..Rect Is the mlnlnun VIew size C£Cepttt>le to the appl1catlcn 

setMlnVlewstze is called by the ToolKit to obtain the mlnlrrun view 
size. It returns the views current extalt1..Rect by default. You can 
relfTl)lement this method if you waRt. to return some other value. 
The actual size Of the view set by the ToolKit CCI1 be larger thCI1 the 
value given by seHnVlew8lze, dependl~ on the value Of 
vlew.f1t?agesPerfeCtly. 

011-ER~ 

~ (VhS: VHSelect); I:EF.oL.LT; 

\Ihs tells whether a vertical or norizootal strip Is to be cmed 
~ lroreases the VIew size by ale vertical or horizontal 

. strip Of pages. 
BeIrPn!1 (panel: TPanel): 

peIlel Is ale Of the appUcatlon's peIlelS. 

BeIrPcrlelinstallS tnls View In tile given peIleL 

OJrsorAt (rmuseLPt: LPo1n~ T~r; lEFPU. T; 

mouseLPt Is the vIew-relative poInt Where the poInter Is located. 
The return value Is tne type of cursor to be set, or OOCUrsor. 
OJrsorAt returns the posItion of the mouse poInter. The return value 
IndIcates tile kInd of cursor that Is to be dIsplayed If you dO not 
care, you eM set the value to 00CUrs0r. In that case, the ToolKit 
dIsplays the defaaIt cursor, usually the arrow cursor. Appl1catlons 
often· oven1de UlJs methOd. 

[))ReceIve (selecUm: TSelectim; JPtJnYlew: LPo1nt~ BOa EAN; 

selectlm Is the selection Object tnat poInts to Objects that the user 
Is dragging. 
1PUrMew Is the point where the Objects were left by the user. 
The return value Is Whether or rot this operation CCI'l be . done. 

DoRece1ve Is used to iFT1llement CfOSS-pcIlel dragging. 
"Mew~ve always returns F~SE. If .you wcrlt to lr'r1llernent 
cross-pellel dragging, your VIew ShoUld pick l4l the selecUoo and dO 
something appropriate wttn It CIld return TRt.£ If the operation Is 
successful. Applications ml~t override trlis metl'lOd. 
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Fora!BreakAt (vns: 'MSelect; p~ocatlat L(J\G]NT; 
pJqJOSed..0C8Uon: L~ L(J\G]NT; 

\Ihs indicates either or vertical or a horizontal page break. 
p~ooaUm Is the location of Ule preceding page break . 

. pJqJOSed..Da)tlm Is the proposea page break locatlon. 
The return value is Where the page break Is actually placed. 

The ToolKit calls ForceBreakAt gef.o~ setting each page break. You 
ccrl override the default lrf1)lernentatlon to excmlne the location of 
the page break end decide Where you want the break to actually be. 
Return that value. me return value rrust be greater tnan 
P~ocatloo and less trm or etJJ8l to pJqmecLocatlon. 

GetStdScroll (VAA delta..std: LPolnt); 

deltaLstd Is the preset standard scroll. deltaLStd.v Is the vertical 
scroll; deltaLStd.h is the rortzontal scroll. Both are expressed in 
dOts" wtltCl'l are the Lfltts of. tI'le view·s resolutlon. 
GetStdScroU finds out the stcrldard scroll values..· . The values indicate. 
tI1e dista'lCe scrollea for each cliCk on a scroll arrow. 

t-1aXPageTcPr1nt: L(J\G]NT; 

The return value is a page runber. 

MaxPageTcPr1nt returns the last page that will print wnen this vIew 
Is prtnted. By default, that page rurber Is derived by rTlJltlplylng 
the runber of coll.lTlnS of pages times tne runber of rows of pages. 
You ca'l override this metnod if you Wellt so that some of the 
highest-rurbered pages are not printed. For eXCJll)le, you m1{11t 
WS'lt to dO tnat If your appllcatlon Is a spreadSheet.. Cfld only tne 
first few cells haVe data In them. 

~lectkn TSelectla1; 

The return value Is a rull select1(J'\ 
"Mew.NlSelectlon retums a rull selection for use When the view has 
no selected Object. You CS1 override this routine so tnat it returns a 
selecUon Object of your own selection class. 

REDSreEj(S; tEFPl.l..T; 

RecUheaks omeTS the ToolKit to recalculate page breaks. You can 
override this methOd, If you wish. . 
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_s ~T1Q\1 NewBreakLocaU~\Jhs: ~lect; 
. ol«Slea<: LCtGINl) LCN3IN1): . 

NewBreal<Locat1oo Is a fl.retion that calculates new page breaks. 
\Ills indicates whether the page breaks are vertical or horzontal. 
olcl3reak Is the old ~ break location. 
_ chCrlges tile locations of all page breaks. You 
never override It, bUt you. m1~t call It Call· thIs methOd If the 
locations of rTSlJal page breaks 'In your view are CJepencJent 00 
printer metrics. If that Is tne case, When printer metrics Cha'lge, you 
need to recompute tne locations of tne rTSlJal breaks. call 
RemaJ' 181 UllBreaI<S from your vIew..ReactTcPrinteta 1ItI~ methOd. 
To dO SO, you roost first create a Fl..NJTICI'i that takes tne old 
rTSlJal break location n returns the COrrespondIng new location. 
When lVlew.R_ Is called, It first clears all 
automatic page breaks. R_ then tmds your 
NewBreakLocatioo fll'lCUoo each rTSlJal page break, one at a time.­
R~reaks replaces each old marual page break wIth the .. · 
correspondIng neW page break returned by NewBIead..ocatlm. 
FInally, after all the marual page breaks have been processed, 
R~1aIIUalBreakS calls Rd8IeaI<s, WhICh recanputes the 
automatic page breaks. 

Resize (newExtent: LRect); CEFPU... T; 

newExtent Is the new view size. 
Restze sets the sIze Of the vlew to the tncttcated new size, a1d 
removes GIly ~rf1UOUS page breaks. 

8etFlret100Yalue (keywont S255; VAA ltsYalue: S255~ 

keyword Is tne nane of a varlcmle WhoSe value you want 
ItsValue Is the value of the variable. 
setFtretlonValue finds the value of the given variable, a1d returns it 
as a text string. 'Mew.8etFtnJUonYalue works only for ~AGE) n 
{TITLE}.. If you wa'lt to use this to get the values Of other variables, 
you roost re-Implement It 

FAILLRE CCNJrnCNS: none 
NJTES: 

1. You normally Sli)Class 'Mew S'XJ tnen use the U)Class to create tne 
appl1catioo's view, or one Of the appl1catlon's views. The SlbClass often 
contains data fields for tne Information beIng vIewed. For exanple, If tne 
Information dIsplayed In a view Is stored as a llst of Objects, then the 
SUbClass of Mew adds ere field of class TUsl As CIlOther exanple, tne 
window Object could contain fields referencIng doct.ment Objects, and the 
view could access them thr()U(}'l the vlew.pclleLwindow field. 
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2. USually OOly a portion of the view Is dlsplayed on tne screen at any one 
time. 

3. The parts of the view that are displayed are displayec1 by pcI1e a1d 
bodyPad ObjectS. 

4. Every panel contains one or more panes, eacn of Whicn may display a , 
different portion Of the· vlew ODjeCt. 

5. A windo'-ll may contain a runber of panelt, each of wnicn lOOks on a 
different view Object. 

6. Inval1dated screen areas are ~ted between events, and When tne 
application requests. Also, automatic scrOlling may occur While the mouse 
button is down, depending on the position Of the mouse pointer. 
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tttttQ.ASS: TWlrmw 

SLPERa...ASS: TArea 

l:EFlt£[) SLeCl...ASS: lD181~ 

H£RllEI) DATA F1F1 OS: R 1meIRect: Reet; contains the sIze of the wIndow, 
excIUdlng the entire freme. 

R . wteIRect: Reel; contains the sIze of the wIndOW, 
InclUding tile frane. 

pale .tBJ'CI"dt TBraI'DlAlea; 
Not used In TWlrmw. 

DATA F1EI OS: R pslelS: rust (CF 1Panel); The pslelS In the wlroow. There Is 
always at least one. See class 
1PaneL 

pslelTree: T Area.; 

R selectJ>crlel: 1Pane1; 
R t.nOOSelPa'lel: 1Pane1; 

clld<Panel: 1Pane1; 

l6lOOCUd<Panel: 1Panel; 

R seIectWlnckJw: TWlrmw; 

t.nOOSelW1rdJW: TWlJd)w; 

wnvtD: TWlrmwD 

R lSReslZable: B(XJ EAN; 
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wnen the wlfl:JOW contains no 
pslelS . (wnen It Is first created) 
contains NIL wnen tne WincJow 
contains one palel, OO'ltalns ine 
pcI'lel. wnen tne wIfl:JOW contains 
more than one palel, contains a 
1"Bnn1lAlea that points to the 
pa'lels. 
References the dlal~ for this 
windoW. NIL If SELF Is 8 dIalog 
boxwlroow, or If Ulere Is no dIalog 
box for tn1s wlroow. 
me pslel Wi tn the active selectlO'l. 
me selectfWlel ClJJ1ng tile last 
comrncn1 
The pslel Where the mouse button 
was last cllCked. 
The cllCl<Panel oortng tile last 
comrncn1 
The wlrDlw witn the active 
seJ.ectlm. EItner SELF or Its 
dl81~ 
The wlroow wltn the active 
se1ect.lm (lJrtng the last corTfT'8'ld. 
CRJ Of tne poInter to tne WIfl:JOW 
~r's grafPort. 
Tells -Whetner or not there Is a 
ResIze Box. 
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belleueWrIYJI: BCXl...EAN; If TRLE, the Toolkit ShOuld believe 
the windOw rT8l8ger's idea of the 
size of the wil'ldOw; this Is FALSE 
(for exanple) when the appUcatlon 
creates the WIrDJw Ob,Ject before 
the windOW is put on the screen. 

maxImerS1ze: Point; The wil'ldOw size the user explicitly 
. s~t by using the grow ieon. 

~ LCN3INT; Shows the number of cta'lges since 
the last save. 

R lastaTn TCOO'InCJd; TI1e last cOl'TlrTSld Ob,Ject ttlat can 
be lIldone. 

prtnteIMetr1cs: TPrInteItJletr1cs; 
Properties Of the printer. 

pgSzC)<: BCXl...EAN; Whether to allow user-defined 
page-slzes tn Format· For Printer 
dlalog. . . 

~gCt<: BCXl EAN; Whether page-range dialog shoUld 
be enaDled In the dtalog ttlat 
appears In response to the Prtnt._ 
meru command. This is normally 
1RLE 

pn!ITcPrlnt: TPcIlel; The pn!l to print When the user 
aSks for printing. Note: If there is 
more ttla'l one prtntable perlel tn 
the windOW" ChOice shoUleJ be made 
by providing separate meru it~ 

objectTcFree: TCbject.; 

~ YCl..R APPLICAn~ MJST OVERRJIE: 

Bla1CstaUooery; 1:EFPU.. T; 

This fteleJ is used to 1'101eJ· a 
refe~ to CI"l Object that ShOuleJ 
be freed at enCJ of the event loop. 

Bla1<Statlonery creates a panel, a view" and an initial selecticn It Is 
called When the user tears off a piece of stationery. The appllcation 
ts corT1l1etely responstble for ifTl)lernenUng this methOd. see the 
TOOlKit 5egTlents for·a corT1llete discussion of this methOd. 

CREAlE (mject: T(J))ect; ItsHeap: THeap; Its~1D: TWlrmWID; 
ItsRes1zabWty: BOCl..EAN) TWlrmW; 

ItsHeap Is the heap used for tnls doClrrient. 
ItswmgrJD Is the internal identification number for tne w1ndow 
rT8l8ger. 
ItsReslzabUlty tells Whether or not the WIrDJw shoUld have a size 
control bOx. 

TWlrmW.CREAlE creates al ObjeCt of type TWlrmW. You need to 
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IfTl)lement CREATE SO tnat It creates a windOW of your appl1catloo's 
-sUbclass of 'TWlr'mw. see the ToolKit segnents for a corTlllete 
discussion of this met.tlOC1. 

t-£TKD YCl.R APPLICA TICN wn...L CALL: 

a=£ATE (ooject: lQ)ject; ltslleBp: THeap; ltsWlT9"D 'TWlr'mwD; 
ItsReslzabWty: ~ 'TWlr'mw; 

ltsWlT9"ID is the intema1id8ntiflcation runber for the windOW 
manager. 
ltsReslzabWty tells Whether or not the wlrQ)w ShOuld haVe a size 
control box. 

'TWlr'mw.a=£ATE creates a1 (t)jeCtof type 'TWlr'mw. 

I"£TKXlS Yo..R APPLICAn~ MlGiT CALL: 

COTmltLast; rEFPLl. T; 

Ctmnlts the last OOI,I,sld Object, CI'lCt sets wlrQ)wJastam to·NIL 

Ct1lldWlttPt. (pt: Point; ChUd..lst: rust:· VAA. nearestPt: Poln~ T Area.: 
pt Is a point in windOW-relative· coordinates. 
dlllcUst Is a list of areas contained within this wlrQ)w. 
nearestPt Is the point in the returned area closest to pt. 
The return value is one of the areas from ttllltUst. 
Ch11dW1UPt fIrst finds the poInt In wlrQ)wJmerRect closest to pl 
It tnen the COf'T1l8I'es the new poInt to the outelRects of all the areas 
In cnnf1.1sl When It findS tile area that contains tile poinlit findS 
tne point In that area's lmeJRect that Is closest to the polnl That 
value Is returned as nearestPt. me area containIng nearestPt Is the 
return value. 

DoCtI,I,sld (~TOTIN.IltJer); rEFPU...T; 

'TWlr'mw.DoCaTmal1d ta'ldles cornrncn:J dlspatcn. If you overrtde this 
methOd for some reason, you ShOUld end your routine by call1ng 
TWlrmw.DoCaTmalId. In general, nowever, you ShoUld override 
'TWlr'mw~ rather tnan this methOd.. You m1~t call this 
metnod If Ulere Is CIl acUon that ~ts llke a men.t corrrncn1 SUCh as 
a bUtton in the main windOW. 

~ ~ DoTOCIJject (ft1terecDJ~ TtlJJectll; 
see below. 
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ECI1lVlrtualPart (PROCE[l..RE ()OTQ(I)ject (fUterecDl~ TCJ)ject»; 

PR~ OOTOCXlject Is any proce<ilre that takes a T(X)ject 
object-reference variable as an argt.rnent. OOTOCIlject ca'YlOt be a 
methOd. 

TWlnOOw.EachVlrtualPart calls TWlnOOwFUtelOlspatch WhiCh cheCks 
the last COO'Il'B" and., If ocmnar nDolng - TRl.E, calls 
COO'Il'BnEachV1rtua1Part to app~y OQTOCIlject to each Object in the 
wlnOOw's set of objects. If COO'Il'BnDolrYJ - FPL~ 
TWlnOOw.EcmV1rtua1Part calls trnage.EachActualPart. If you store 
your application'S Objects In the view" you stlOUld call 
view.EachV1rtua1Part rather than wlnOOw.EachVirtualPart. 

ResizeTo (newslze: PoInt): 

point Is tne new lower r1~t comer of ttle lmeIRecl 

ResizeTo chcf'lges the size of wlnOOwJmelRecl It performs 
hl~r-Ievel operatlons on the wlnOOw, SUCh as resizing areas 
contained wi thin this wlnOOw, and then calls SELF..RESIze. 

ToggIeFIag ~AA f1~ BOCLEAN); tEFPLl. Ti 

nag is a1y DoOlecrl varta:)}e. 
ToggleFlag switches the value of flag, from lRLE to FPLSE" or from 
F PLSE to TRLE. 

~te (mi-Illlte: BOCLEAN); CEFPL.L T; 

mi-Illlte tells Whether or not selections stlJUld be hl~ll~ted.. 

TWlnOOw.4Jdate l.4')dates the display within the windOW to fill in 
newly UlCOVered areas or areas Cha1ged by the applicatlon. O1ly 
invalidated areas are redrawn. The ToolKit calls this after every 
event, WhiCh includs cc:mncn:Js, keystrokes, a1d calls on M:l.IsePress, 
~, tvld tw1OUSeRelease. see note 4. 

~ Yo...R APPUCAn~ t-1IG-IT 0'JERRIlE: 

EachActualPart ~ DlTQ(I)ject (f11terecDlj TCJJject»; 

PRCCEn.RE OOT(Q),Ject Is a1y proceOJre that takes a TCJ),Ject 
object-reference variable as a1 arglITlet'lt. 

E~ is intended to apply OOTcQaject to eactl Object In the 
windOW's set of ObjectS. If you store ~r application'S Objects In the 
view, yru ShoUld IfTl)lement vlew.EcKnActualPart rather tta'l 
wlnOOw.EachActualParl TWlndow.EachActualPart actually returns crt 
error message indicating that EachActualPart was not If'T1)lementec1. 
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The followIng metnodS are listed In gr~ accordIng to fll'lCtIcn 
WlNX)W AT1RIBUTES t£n-D)S: 

GetnUe ~AA UUe: 8255); lEF~ T; 

uue Is the sUing In the w~'s tIUe bar. 

GetTIUe Obtalns tI'le string In the windOw's title bar. 

Is.AcUve: BOCLEAN; 1EFN-..l.. T; 

The return value Indicates Whetner or not the wIndow Is action. 
IsAcUve returns TRlE If tnls wlnOOw Is presenUy the active wlrmw. 

setWrTlgrld OtswmgrJd; TWlrmwID~ CEFPU.. T; 

ItswmgrJd Is a w1rmw manager 10. 
setwmgrJd sets tne 10 for tn1s wIndoW. It also sets the port fields 
of the JBleS In tills wIndOW. Your appllcatlon stwld not call tNs 
metnod. 

~ BUTI~ t£n-D)S: 

[k)wr£ventAt (rrOJsePt: PoInt); I:EF PU... T; 

mwsePt Is the poInt Where the mouse button was last pressed. 
DownEventAt Is called when the mouse bUtton Is pressed. ThIs 
metnod COfll)Utes dOlt)le Cfld triple mouse clICks. It also calls 
wlrmw.D:M1At. 

DJwnAt (rrOJsePt: PoIn~ BOCX..EANJ 
mwsePt Is the point Where the mouse bUtton was last pressed. 
DownAt figures out Where the mouse was located wnen tne button 
was pressed by checking the resize bOx CI'lC1 call1ng pin!IJ:kJWnAt 
tIltil it finds tne r1~t palBL 

OIPLOO BOX ~ t£n-D)S: 

_ (dlaJ.~ 1Dlal~ tEFM...LT; 

dl~ Is a ~-reference. 
~a10#30X displays the given dialog bOx. 

TakeDoWrOl81~ tEFPU.. T; 

TakeDoWrOl~ removes the displaYed dialog bOx. 

DISPlAY ~ MElHDS: 

Focus; 

Foous focuses the grafPort on the windOW. 
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Fl'CITe; 

Fnme draws the frcrne of the wil'ldcN, including the grow bOx. The 
title bar is drawn by the windOw rTlCI'lager; the scroll bars are drawn 
by lPcn)1.Fnme. 

Hl~l~t (h1~TnIlSlt: TI-Il~TTa'lSlt); CEF ~ T; 

hl~Tnntt Is the change In hl~U~tlng of the displayed objeCt. The 
choices are: ttGle, tafToDlm, tOffTOO1" t'OImToQl" t'OImTOOff, 
tOlToOff, and tOlTtOIm 

Hl{ll1ll1lt cnanges the state of hl~l1rf1t1ng wIthIn the WlnOOw .. 
TW1nOOw.Hl{ll1l~t calls J&leL.Hl{ll1l~t for every p8le1ln the 
WlnOOw. 

Refresh (I~tlons: TActioos; hl~Translt: THl~TItI'lSlt); 

r~t1C1lS is one of the set (!EraSe, IFrcme, sBackgm.n1 rDnN~ 
hll1lTnmlt Is the change tn htghl1ghting Of the displayed Object. The· 
chOices are: ttGle, tafToDlm, tafTOO1" t'OImToQl, t'OImTOOff, 
I'OlTOOff, C:J'ld tOlTtOIm . 

Refresh refreShes the windOW's display. It calls J&l9LRefresh for 
eactl panel In the windOw. 

RESIZII'G r-El1-(l)S: 

DownInSlzeBox (rro.asePt: Point.); CEF AU.. T; 

roousePt is the point Where the mouse bUtton was pressed. 
DownInStzeBoxp Is called by the ToolKit When the user presses the 
mouse bUtton Is the resize box. 

Resize (~ eoc::L.EPNl; rEF ~ T; 

rTIlVIrY;) indicates Whether the windOw Is being moved (TRLE) or 
resized (FALSE). 

Resize resets size from portRect size (with adjustments~ 

ResizeTo (newslze: PoInt); C£FPU.. T; 

newstze sets tne new lower r1~t comer of the wlncJow .. 
Res1zeTo chcrlgeS the s1ze of Ule windoW. Your appllcatlon cal call 
tI'lls . mettlOd. 
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c:::cJ+1PH) PKJ ~ t-£lKDS: 

an:locama~ (~r: ~r; VAA cnecklt: ~ 
BOCl..EAN; CEFAU.. T; 

~r Is the reference f'UTt)er for an appllcaUon convnam. 
cnecklt tells Whether or not a CheCk mark ShOUld appear next to the 
conmcrld In the meru 
carooco I mar Kj tells Whether or.~not. the command can be cJore at 
tnls time. You C8'l override this metrod to hCrldle your ccin'mcn:Js; 
call SlPERSEl..F .caroocolmand In your methOd. 
~ (~ TCfnlH.mler; VAA cnecklt: BOCl.EAN) 

BOCLEAN; fE=PU.. T; 

~r Is the reference f'UTt)er for a sta'ldard command. 
cnecklt tells \tIttetl'ler or not a CheCk mark StlOUlcJ appear next to tne 
command In the met'l.J. 

~ tells Whether or not the. command CS'l be dOne at 
. this time. You ShOUld not need to overrtae th1s meUlOC1 

cmmttL.t; tEF~ T; 

COO'mltt..ast corrm1ts the last COt"MlEIld. 

L~; rEFPU.. T; 

L~ Inserts the appllcaUon's menJS Into the menu bar. 
t-1eR£ventAt (rmusePt: Point); rEF PL.L T; 

rrousePt Is the poInt Where the mouse button was pressed. 
t-1eR£ventAt gives. tile poInt Where the mouse button was last 
pressed wnen the poInter was In a meru You stnJld not call or 
override tnls metnoc1 
~ (~r. T~ TCOI11lllO; £.EFJ.U..T; 

Cf'nlN.Imer IndIcates tile mEnJ command ChOSen. 
The return value Is a Teoiliad Object, or NIL 
You rrust wrtte your own WII'dlW.NewConTneIl2 metl'lOd In order to 
process corrmands that apply to tne entire window. If you dO so, 
constMt the ~ proceclJre arOl.l1d a CASE statement with 
a case for each Of the corrmands you l~lement. Ena It with 
On£RWISE I'leWCmIllEnt-TWIImw..NewCa"rmn1 Return NIL. or a 
new T'CoI.I •• ~ Object. NO.. meaI.s the doCtSnent was not cnangea 
slg1ftCCfltly. In tnat case., ~ rrust carry out the action Of 
the command Itself. Return EI'l InstalCe Of TCormald when the 
command CCI'VlOt be t.rldone.. In that case., first call 
WII'dlW.COO'mltLast to cmmtt the last coomaI~ object., then carry 
out the action of the coornanQ, cnl then return CI'\ InstCl"lCe of 
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TCarmar Id. In all otter cases, return S'l Insta'lce of a cJescendant of 
1"CmYra n The cJescencJcJlt Of TCOI1l. a 0 has metnodS that perform 
tne action of tte. corTYTlCnl. 

NewSt.£ot'mSld (~ TQTd\Umer~ TCO.marld; 

~ Is the reference f'UTt)er for a st81dard comrTl8'ld. 
1lle return value Is a corT11'B IS object 

~ retums a COtTII8M:J object for the given st.cfldard 
COfTITlCJld. ThIs methOd Is used for st.cfldard COOlTlCf'ldS that affect 
tile entire wIndow. You ShOUld not need to override this methOd. 

PeJfOIITCa'rfTlaOO (newCm'I'nEnt TCOITmaI "'l; 
newcaTITlcn2 Is a COll18 Id objecL 

PerfOITrOITmaro performs the gIven COfTITlCJld. It flrstcalls 
lastCm1.conmtt cn:s then calls SELF..sa.vecoomcn1 Finally, it calls 
SELF .PeIfOmLasl 

PerfOmt..ast (ancPhase: 'TCrrd't sse): 

crncPhase is either c:tAlase, lI'DlPhaSe, or l'fDAlaSe. 

Perfolrrt..ast calls Perfom. for Ule last corrma'ld. The first time the 
command is performed, the crncPhase is ~ After that, 
t.IUAlase a1d recklPhase alternate. 

8aveCm1"rlcm (flB\tICoomnt rCOlTmal ¢ 
newcaTITlcn2 Is a corrmand Object. 
S8veCor'rI'nEnS saves the given COTIT8 0 as lastCOl.l. a Id. When 
referrtng to the corT11'B Id after using tnls metno<1 use 
wlrmwJastOm instead of newcorrmEnl 

se~; 

se~ Is callecJ When the user cllcks In the menu bar or types 
S'l apple key combination. The method Initiates the process of 
ctleCking If tne COfTITlCJld ca'l De acne. In general, yru dO not 
override this method. . Instead, lrTl>lernent C8r'OlCaml8r Id for each of 
yru deScendcrlts of TSelectkn 

Lh:tt.ast; 

Lh:tt.ast calls wlrmwJastCm1Pe1'fOlm. If wlrmwJastaTw1PerfOml 
was last called wtttl_-.or redOPtlase, 
wlrmwJastam.Perform Is now called wttn crn«PtlaSe-u"'ldOPhase.. If 
wlrmwJastaTw1Perfonn was last called wttn crn«PhaSe-l.I'ldOPhase, 
wlrmwJastaTw1Perform Is now called with cmcPhaSe-redOPnase. 
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WCIl~ (men.aD: INTECER; IrCl~ ~ BCO...EPN; 

-men.dD Is a met"lI ID runber. 
IrCIlJDJard tells Whether or not the cUpbOard Is the ~tive doct.rnenl 
me return value Indicates Whether or not tnls meru Should be 
displayed In the meru bar. 

WCIl~ Is called by tJle ToolKit each time me merYJ bar Is 
displayed, . wnlctJ happenS WheneVer .tIle window Is activated. 
L~ calls WCll~ once ·'or each meru In the phrase file with 
runbers from 1-89 In non-debUg versIons Of the ToolKit, CYld with 
runbers from 1-99 for debUg versIons of the TooIKl t When 
lrCll~ Is 1'Rl.£, however, thIs Is only called for rner'lI 1000~ 
Wal~ always retums TRl£ by defaJlt You CCI1 override It so 
tnat It returns FALSE for certain merlJS. 

SEL.ECTI~ ~ ~~ 

Restore8elecUm; 

.Restot:ese1ectiQ'\. Is called 'Nhen l.I'ldolng a command. 

RevealSelectioo (asM.d\AsPosslble, cmHlUte: BOCl..EAN); 

asM.d\AsPosstble tells Whether or not the doct.rnent snould be 
scrolled to reveal as rructl as posSible of the selection. 
cmHlUte tells Whether or not the selection StlOUld be hig,l1g1tea if it 
is displayed. This value Is passed on to L4ldate. 
Revealselection determlnes ho'N the selection Is dlsplayea When a 
corTlt'Tl£nllsglven. 

S8veSelecUm; 

S8VeSelectioo saves the current selectioo In all palels.. Tnls Is the 
reverse Of RestoreSelecUm. 

CESKTCP~ 

Activate; 

TWIrOlw.PdJ.vate ~tivates the wIrmw. This met.t'lOd asSl.lneS tnat 
the grafPort Is focused on this wIrmw. Be very careful If you 
override this methOd. 

[)f&:Uvate; 

TWIrOlw.Deactlvate deactivates tne wIrmw. This methOd asSt.mes 
that the grafPort Is focused on tI'lis wIrimw. Be very careful If you 
override this methOd. 
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StatPlcture (hl~Translt: TI-IlglTranslt); 

hl~Translt is the change In hlCJll1CJlting of the displayed object. The 
standard ctllices are: tN:rle, tOffTdJIrn., tOffTtOl., tOlmTOO1, 
tOlmTOJff, tOlTOOff, cn:s tOlTdJIm. 

StastActure saves a QulCkDraw picture of the wlndO'N wnen the 
wtrldO'N tn tnacti~ 

a..R~ t'El1-I:DS: 

CUI'sorFee:bD<: TCurso~r; 

The return value is the current cursor type runber. 
CUI'sOIF~ re~ms the cursor type runber for tne cursor tnat is 
currenUy displayed. Do not override this metnod; you can override 
TVlew.CUI'sorAt Instead. lVlew.ClS'SorAt gets called as a result of 
this metnocJ. 

PickSt£ursor; 

. PlckStADJrsor displays' the staldard arrow cursor. Do not override" 
this methOd; yru C<r'l override "Mew.CUI'sorAt instead. 

PR1N'TIN3 METHXlS: 

AcceptNewPr1nt.lrYJInfo (00WTlent: ~r; pIReserve: TPlReserve); 
OOWTlent the ~r for the affected docUTlent. 
ptReserve hOldS ttle printer information. 
This methOd Is called wren the printer formatting Information 
Changes. 

CI1<PIM.smatch; 

This metJ'lOd cneCks to see if the printer Information haS ctalged, crld 
If It is valid. 

Get.PI1nterMet.r1cs; 

Ttlls metnocJ finds out the cnaracterlstlcs Of the printer for whiCh 
tills docUTlent Is fonnatted. 

Print (pillet: TPcrlel; ~ BCXl..EAN; nlxWtoleD1a1~ ~ 

J8lBlls a J8lBlln the wtrmw. 
~ indicates whether or not all pages shoUld be printec1 If 
TRLE., tne user Is not given a dialog to choOse a page ra1ge for 
printing. 
nlxWtoleDlalog, If TRLE., ~resses the enUre dlalog with the user. 
Print prints the. contents of the view displayed in the given J8lBL 

FAILLRE CCl'Dma-& none 
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I'D"JES: 

1. 1"WlI"O:N Is always slbClassed for use. 
2. The methodS Of TWlrmw create CI'ld nmage the windOW seen on the 

display. The default wtrmw object provideS resIzing, a'ld activation end 
deactivation capabilities. 

3. To use TWlrmw, slbClass It Cfld define your own wtrmw.Bla1<Statlooery 
routine. Other ft.rlCtions, except for application corrmands, are taken care 
of automatically. 

4. When a'l area of the screen Is ChangeCJ" either by a windOW resize or 
scrOll, or by a corrrnand, tnat area Is Invalidated using penelJnv8ll..Rect or 
tllePcnInva1LRecl Wlrmw.L4ldate Is automatically called in the 
process Rt.Il control loop. All InvalIdated areas are then redrawn. (You 
can call Draw rnetnocJs dlrecUy to redraw the dIsplay, but fIrst you rrust 
seek permIssion from peneLCJ<TCOlaWIn) If you Walt the prognm to 
redraw the dIsplay before returnlng to the control loop" WhIch Is rarely. 
necessary, call wtrmw.lJpdBte after Invallaatlng the regions. to be redrawn. 
The easiest way to Invalidate an area Is wIth peneUnvalLRecl 
tllePcnInva1LRect rrust be called UlrotJCj'l peneLOlAllPadsDo. 
peneLInvalLRect dOeS that for yru. 
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