




















































































































































































































































































L/SS ToolKIt RefenInce MtruBI PIllt II C/8SS Reference S1Ieets 

[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; 
slgllf1C8lt for tleadrQs. 

DATA FlFIOS: The for the view with 
WhiCh this heedIIlIls associated. 

pageAlIg'ment: - From the set: 

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 Tte last page to haVe this tleaEr 
or footer. 

Is the runber of the page 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. 

does You cal 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 
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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.' 
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~ 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. 
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~ (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 
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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; 

fi-76 

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. 

11-77 



Part 0 C/ass RefeJ1JnCe ~ts 

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 

D-79 



LIsa TOOlKIt ReIt1nJnoe MInJsI 

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. 

II-l07 



Lisa ToolKit Refe.tenCe I'1lnIaJ Part II Class Relen:nce 91eets 

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; 
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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_ . 

11-116 



Lisa ToolKit ReItNBnce MBruJJ 

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. 

11-124 



Lisa ToolKit Reference Mt!nu8J Part II elsss Reference S1'1eets 

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. . 

11-140 



Lisa TOOlKIt Reference Ma?tJ8l Part II Class Reference SfJeets 

_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. 

11-142 



Lisa ToolKit Reference ft1lnJ8I Part II Class Reference Sheets 

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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