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Note

The following code makes heavy use of features of the Macintosh Programmer’s Workshop. It also assumes a basic
familiarity with the standard Sample program included with MPW. The Pascal code (which is here only as an example
implementation of the mechanism) is presented as only those sections which differ from Sample.p. The assembly language
code also includes MPW-only features, such as record templates. Some of these are explained in TN.PT.Signals.

In addition, since the order in which parameters to various routines are passed is critical, special care will have to be
taken in writing interfaces for use with C. It is probably best to declare them as Pascal in the C source.

Back to top

Concepts

Basically, we create a code resource of type CUST with an entry point at the beginning which takes several parameters on
the stack; this code is reached via a dispatching routine which is written in assembly language.

The data passed on the stack to this dispatcher includes:
® a selector (to specify the operation desired)
® the address of a section of application globals (for communication back and forth between the application and the
module when the stack parameters are insufficient)
® a handle which references the custom code resource on the stack.
Other parameters may be added (as long as they are pushed on the stack before the required ones) if desired. Since these

extra parameters would always have to be included in any calls to a given package, it might be more convenient to use the
application global space area which is accessed through the appaddr parameter.

Back to top
Template

Your application must contain the following global data and procedure declarations to support this model:
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VAR
cust handl e: Handl e;

{the followi ng globals constitute the data known to the custom code}
appdi spatch: ProcPtr; {address of dispatch routine custom code can call}
{exanpl es of further application globals for the custom package:}

*

paranptr: Ptr; {general pointer used as param to appdispatch code}
paramwor d1: | NTECGER;

par amwor d2: | NTEGER;

CUSTerr: | NTEGER;

*

{any other globals the nodul e should get at}

{the two assenbly | anguage gl ue routines which are |linked into the
appl i cati on}

PROCEDURE Custom nit(reslD: | NTEGER, VAR cust handl e: Handl e);
EXTERNAL; {the routine used to set up the custhandl e resource handl e}

PROCEDURE Cust ontCal | ({applicati on & package-specific paranters}
sel ector: |INTEGER, appaddr: UNIV Ptr; ourhandl e: Handle);
EXTERNAL; {this is the code dispatcher}

{this is called by the custom package to performa service which is nore
easily provided by the application; since we pass a pointer to it to the
package, CustDi spatch nust be at the outernost nesting |evel in the nmain
segment }

PROCEDURE Cust Di spat ch(sel ector: | NTEGER);

BEG N
CASE sel ector OF
{.

-}
END; { CASE}
END; {Cust Di spat ch}

{your initialization code should contain the follow ng:}

{Cust om package initialization stuff}
appdi spatch : = @ust D spatch; {put pointer where the package can see it}
Cust om ni t (69, cust handl e) ; {our CUST resource has |ID = 69}

You must also assemble Custominit and CustomCall and link them with into your application. The custom package itself can
be written in any language which can produce stand-alone code.

Back to top

The example

Cust ontCal | is only referenced once in this example. When a variety of unrelated functions are provided, however, it is
more convenient to provide a separate interfacing procedure to invoke each one and have them make their own

Custontal | calls.

Note that this example is somewhat contrived; you probably wouldn't "externalize" the code for finding a word or sequence
of characters like this. This is an idealized situation. More realistic uses would be: to add-on special routines to a database
to perform custom calculations or the like; allow for localization when code is required (and hooks aren't already
provided); let documents carry around code which may vary among software versions, etc. so that older documents would
be able to work alongside the new ones, etc.

Back to top

What it does

We simply add a new menu to the sample program which allows Find bycharacters or word. We just pass the menu item to
the package and let it do the finding; it then calls back to the application dispatch routine to highlight text or display the
"not found" message.

The Pascal source for the example application appears first:

USES

{$LOAD :: Pl nt erf aces: nost . dunp}

Ment ypes, Qui ckdraw, OSI ntf, Tool I ntf, Packl ntf {, MacPrint}
{ $LOAD}
, {$U ErrSignal .p} ErrSignal;

CONST
appl el D = 128; {resource IDs/nmenu IDs for Apple, File and Edit nenus}
filelD = 129;
editl D = 130;
findlD = 131;
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appl eM = 1; {index for each nenu in nyMenus (array of menu handl es)}

fileM= 2;
editM= 3;
findM = 4;

menuCount = 4; {total nunber of nenus}
wi ndow D = 128; {resource ID for application's w ndow

undoCommand = 1; {nenu item nunbers identifying
commands in Edit menu}
cut Command = 3;
copyCommand = 4;
past eCommand = 5;
cl ear Command = 6;
d =

fi ndchar sConman 1; {nenu itens for Custom nmenu}
fi ndwor dCommand = 2;

about MeCommand = 1; {nenu itemin apple nmenu for About sanple itent

about MeDLOG = 128;
findDLOG = 129;
i nf oDLOG = 130;

{appl i cati on dispatching code sel ectors}
hilightSel = 0;
notifySel = 1;

VAR
*

*
*

err Code: | NTEGER;
dl ogString: Str255;
cust handl e: Handl e;

{here is the area known to the custom code}
appdi spatch: ProcPtr; {address of dispatch routine custom
code can call}

{exanpl es of further application globals for the custom package}
paranptr: Ptr; {general pointer used as param to appdi spatch code}
paranwor d1: | NTEGER
par anwor d2: | NTEGER;

{any other globals the nodul e should get at}

PROCEDURE Customi nit(reslD: | NTEGER, VAR custhandl e: Handl e);
EXTERNAL; {the routine used to set up the custhandl e resource handl e}

PRCCEDURE Cust onCal | (

text: Ptr;

count : | NTEGER;
findstr: StringPtr;
sel ector: | NTEGER,
appaddr: UNIV Ptr;

our handl e: Handl e);

EXTERNAL; {this is the code dispatcher}

{this will do the "about" dial og and }
{the info dial og requested by the custom pack.}

PRCCEDURE ShowADi al og(neDl og: | NTEGER) ;

CONST
okButton = 1;
aut horltem = 2;
| anguagel tem = 3;
infoltem= 2;

VAR
itenH t,itenlype: | NTECGER
i tenHdl : Handl e;
itenRect: Rect;
theDi al og: Dial ogPtr;

BEG N
theDi al og : = Get NewDi al og(neDl og, NI L, WndowPtr( - 1));

CASE neDl og OF
about MeDLOG BEG N
GetDiten(theD al og, authorltemitenilype,itentdl,itenRect);
Set | Text (i tenHdl ," M ng The Vasel ess');
Get Di ten(t heD al og, | anguagel tem i temlype,itenHdl,itenRect);
Set | Text (i tentdl , " Pascal et al');
END;

i nfoDLOG BEGQ N {display the nessage requested by the custom
package}
CetDiten(theD al og, i nfoltemitenType,itentHdl,itenRect);
Set | Text (i tentdl , StringPtr(paranptr)?);
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END;
END; { CASE}

REPEAT
Modal Di al og(NIL, i tenH t)
UNTIL (itenHit = okButton);

C oseDi al og(theD al og);
END, {of ShowAD al og}

{this will put up the Find dialog to allow the user to type
in the characters to search for}
FUNCTI ON DoCust onDi al og: BOOLEAN;

CONST
okButton = 1;
cancel Button = 2;
fixedltem= 3;
editltem= 4;

VAR
itenH t,itenType: | NTEGER
itentHdl : Handl e;
itenRect: Rect;
theD al og: Dial ogPtr;

BEG N
theD al og : = Get NewDi al og(fi ndDLOG NI L, WndowPtr( - 1));
CetDiten(theD al og, editltemitenType,itentdl,itenRect);
Set | Text (i tentHdl , dl ogStri ng);
TESet Sel ect (0, MAXI NT, Di al ogPeek(t heDi al og)~. textH);

REPEAT
Modal Di al og(NI L, itenH t)
UNTIL (itenHit IN [okButton, cancel Button]);
Get | Text (i tentdl , dl ogStri ng);
DoCustonDi al og : = itenHit = okButton;

C oseDi al og(theDi al og) ;
END; {of DoCustonD al og}

PROCEDURE DoConmmand( nResul t: LONG NT) ;
*

*
*

(* partial procedure fragnment *)
{here is one of the case sections for the DoConmand procedur e}

findl D:

| F DoCust onDi al og THEN
BEG N
MoveHH (Handl e(textH)); {stop it from fragnenting heap}
W TH text " DO BEG N

HLock( hText ) ;

{ since we don't know what the }

{ package might be up to }

{now call the package to find characters or words}
Cust ontCal | (PO NTER( ORD( hText”) + sel End),
teLength - sel End, @l ogString, theltem @ppdi spatch,
cust handl e) ;
HUnLock(t ext M. hText) ;
END; {W TH
El

END; {OF menu CASE} {to indicate conpletion of command,}
H liteMenu(0); {call Menu Manager to unhighlight }
{menu title (highlighted by }
{MenuSel ect) }
END; {OF DoConmand}

{ this is called by the custom package to set the new sel ection }
{ or display a nessage; it nmust be in CODE 1 at the outernost }
{ lexical level}
PROCEDURE Cust Di spat ch(sel ector: | NTEGER);

BEG N
CASE sel ector COF
hi |'i ght Sel : {hilight the characters selected }
{by the custom pack.}

{paranptr=pointer to text to select, }
{ paranmwor d1&par amnor d2=st art, end char s}

W TH t ext " DO
{we'll subtract the start of text fronj
{paranptr to get the base offset...}
TESet Sel ect ( ORD( par anpt r)
- StripAddress (ORD(hText”))
+ paranwor d1, ORD(paranptr)
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- StripAddress (ORD(hText”))
+ paramwor d2, text H) ;

notifySel: {put up nmessage per request from custom pack.}
{paranptr points to string to display}
ShowADi al og(i nfoDLOG ;

END;, {CASE}
END; {Cust Di spat ch}

BEG N {mai n progrant
{ Initialization }
InitGaf (@hePort); {initialize Qi ckDraw
InitFonts; {initialize Font Manager}

Fl ushEvent s(everyEvent - diskMask,0); {call OS Event Myr to discard

non-di sk-inserted event s}

I nit Wndows; {initialize Wndow Manager}

InitMenus; {initialize Menu Manager}

TEInit; {initialize TextEdit}

InitD alogs(NIL); {initialize D al og Manager}

InitCursor; {call QuickDraw to make cursor (pointer) an arrow

InitSignals;

errCode := CatchSignal;

I F errCode <> 0 THEN BEGA N
Debugger ;
Exit(P);

END;

Set UpMenus; {set up nenus and nenu bar}
UnLoadSeg( @et UpMenus); {renove the once-only code}

{Cust om package initialization stuff}
appdi spat ch : = @ust D spat ch;
Cust onl ni t (69, cust handl e) ; {shoul d test custhandle for N L
{and alert the user}

dlogString : = ;

{éfc. with the rest of initialization and the nmain event | oop}
END.

; now for the assenbly | anguage code
; first, the dispatching and initializing code that nust be |inked
; into the application

Cust ontCal | i ng
Cust om packages initializing and di spatching

Rick Blair May, 1987

PRI NT CFF

| NCLUDE 'Traps. a'

| NCLUDE ' Tool Equ. @'

| NCLUDE ' Qui ckEqu. a'

I NCLUDE ' SysEqu. a'

PRI NT ON

LQAD ' nost . dnp' ; froma dunp of the files above

appdat a EQU 12

;lnitialize a custom nodul e

’
’
’
f
’
’
’
’

Pascal call fornat:
Cust om ni t (resl D: | NTEGER, VAR cust handl e: Handl e) ;

This will load the CUST nodule with the given resource ID, install a
handle to it in custhandle, and set the nodul e's appdata pointer to
point to the address appaddr.

resl D EQU 8
cust handl e EQU 4

Cust om ni t PRCC EXPORT

SUBQ L #4, A7 ;make room for handl e from Get Resour ce
MOVE. L # CUST' , - (A7)
MOVE. W resl D+8( A7), - (A7) ;resource ID

€3]

_Get Resour ce

MOVE. L (A7) +, AO

MOVE. L cust handl e( A7) , Al

MOVE. L A0, (A1) ;store handle in app's custhandl e gl obal
;(return with nil handle if GR failed)

MOVE. L (A7), AO ;get return address

ADD. L #10, A7 ;strip everything

JWP (A0) ; adi eu

;Call a custom nodul e
; Pascal format:

CustontCal | ( {paraneters as desired} selector: |NTEGER appaddr: Ptr;

nmodul e: Handl e) ;
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;This will call the code whose handle is passed on the stack. If the
;application was witten in assenbly | anguage you woul d j ust

;dereference the handle and call it directly (you woul dn t need this at
; all).
Cust ontal | PROC EXPORT
| MPORT Si gnal
MOVE. L 4( A7), A0 ;get handl e
MOVE. L (A0), DO
BNE. S @ ;i f hasna' been purged, ga' ahead
MOVE. L A0, - (A7) ; push handl e

_LoadResour ce
MOVE. W ResErr, - (A7)
JSR Si gnal ;Signal is a NOPif a zero is passed to it
MOVE. L 4( A7), AO ; handl e again
; we don't lock the handle here (we can't save it so we can unlock it
; later), soit's up to the package to | ock/unlock itself

MOVE. L (A0), A0 : der ef er ence
JWP (A0) ;call CUST code
END

; here is the nodul e for the custom package itself

Cust onPack
Exanpl e cust om code package

Rick Blair May, 1987

Thi s denonstrates the recommend structure of a code nodul e which a
sophi sticated user could add to an existing application which supported
this mechanism Aside fromallowing for multiple routines within the
nodul e (via a selector), provision is made for calling a routine

di spatcher within the application itself.

; Fi ndi ng text
;W support a call to find a string anywhere within a bl ock of text
; (selector=0), and one to find the string only as a separate "word"
; with spaces around it (selector=1).
PR(X:ED\RE CustontCal | (text: Ptr; count:|NTEGER, findstr: ~STR NG

sel ector: | NTEGER appaddr: UNIV Ptr; ourhandl e: Handl e) ;
th her than return a result indicating whether they succeeded or not,
;these routines take whatever action is appropriate (the application
;rmy not even know what these routines actually do).
;Once a call succeeds or fails, it then takes action by naking a call to
;one of the services provided by the application. In this case the two
;functions provided are just what we need; the ability to select text and
;the ability to put up a nessage saying "Text not found".

STRI NG ASI S

; PRI NT CFF
; | NCLUDE ' Traps. a'
; | NCLUDE ' Tool Equ. a'
; I NCLUDE ' Qui ckEqu. a'
; I NCLUDE ' SysEqu. a'
; PRI NT ON
LQAD ' nost . dnp' ; froma dunp of the files above
Cust Pack PRCC EXPORT
BRA. S Entry ; ski p header
DC. W 0 ;flags
DC. B ' CUST' ; cust om add- on code nodul e
DC. W 69 ;resource | D (picked by M. Peabody &
;. Sher man)
DC. W $10 ;version 1.0

St ackFr ane RECORD { A6Li nk}, DECR

par ansi ze EQU *-8

; call-specific paraneters... (optional)

t ext DS. L 1 ,p0| nt er to text block

count DS. W 1 ;word count of characters in text
findstr DS. L 1 pointer to p-string to find

; sel ect or (word, optl onal - you mght only have 1 call)
sel ect or DS. W

f char sOnd EQU 1 ; selector for "find characters"
f wor dCmd EQU 2 ; selector for "find word"

; pointer to app. globals (1 ong)

appaddr . L 1

; handl e to this resource (1 ong)

ourhandl e DS. L 1

; TCS: return addr ess (1 ong)
DS. L

return
;the stack link is bwlt off the origin of the saved old A6 on the stack
A6LI nk :
Local Si ze EQU d
ENDR

;offsets into our application globals area
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AppQ obal s RECORD { appdi spat ch}, DECR
appdi spat ch DS. 1

-

par anptr DS. L 1

par anwor d1 DS. W 1

par anmwor d2 DS. W 1

; CUSTerr DS. W 1 ;if we had possible errors

ENDR

Entry

W TH St ackFr ane, Appd obal s

LI NK AG, #Local Si ze
; MOVEM L C ;we' d save any non-trashable regs here
;first lock us down...

MOVE. L our handl e( A6) , A0

_HLock

MOVE. W sel ect or (A6), DO
CWP. W #f char sCnd, DO

BEQ S charfind ;go find characters
CWP. W #f wor dCnd, DO
BEQ S wor df i nd ;go find a word
;well, M App didn't call us with a selector we know, so...

;unl ock oursel ves, clean up, return
; (if we wanted to return an error code we could stuff it into the app.
;. global area)
duhn MOVE. L our handl e( A6) , A0
_HunLock
; MOVEM L ;restore any registers here
UNLK A6
MOVE. L (A7) +, A0 ;return address
ADD. L #par ansi ze, A7; strip paraneters
JWP (A0)

;selector codes for calls to application
hi I'i ght EQU 0 ; highlight characters, please
notify EQU 1 ;beep a little

;find the string "findstr” anywhere in the bl ock "text"
charfind
JSR fi ndchars ;see if findstr is anywhere in text
BEQ S nof i nd ;if not then skip
JSR cal csel s ;conpute sel start and sel end
di df i nd MOVE. L appaddr ( A6) , A0 ;get pointer to appl. globals area
MOVE. L text (A6), paranptr(A0) ;setup text pointer and...
MOVE. W DO, par amnor d1( AQ) ;start character position,
MOVE. W D1, par amnor d2( AO) ;end character position
MOVE. W #hi | i ght, - (A7) ; pass proper selector
goapp MOVE. L appdi spat ch( A0), A0 ;get di spatch address
JSR (A0) ;call the application to select the range
BRA. S duhn ;return to application (dejA vu)

nof i nd MOVE. L appaddr ( A6) , A0 ;get pointer to appl. globals area
LEA oopstring, Al ;get pointer to "Not found" nmessage
MOVE. L Al, par anpt r (AO) ;put string pointer in "paranptr"
MOVE. W #notify, - (A7) ;tell app. to display nessage
BRA. S goapp

;figure selstart and sel end

cal csel s NEG W Do ; negate # characters unski pped in text
SUBQ W #1, DO ;include 1st character
ADD. W count (A6), DO ;conput e 1st character position for
. sel ect
MOVE. L findstr(A6), Al
MOVE. B (A1), D1 ;get length of string
EXT. W D1
ADD. W DO, D1 ;conpute |ast char. pos. for select
RTS
;find the characters, but only if surrounded by space (including end or
; beg.)
;we could extend the test to check for other delimters (";",".",etc.)
wor df i nd
JSR findchars
w oop BEQ S nofi nd
MOVE. W Do, D2 ;save count of text remaining
JSR cal csel s ;figure start and end offsets
MOVE. L text (A6), Al ;point to text
TST. W Do ; start=begi nning of text?
BEQ S ;yep, so it passes
C\WP. B # ',-1(A1, DO) ; preceded by a space?
BNE. S ; nope, keep | ooki ng
@ C\WP. W count (A6), D1 ; D1=l engt h of text?
BEQ S di dfi nd ;yep, so it passes
C\WP. B # ', (AL, D1) ;foll owed by a space?
BEQ S di df i nd ;yes, so we've found it
;this wasn't paydirt, so keep panni ng
a MOVE. W D2, DO ;restore chars renaini ng count
BM.S nof i nd ;forget it if we ran out of text
JSR bi gl oop ; keep | ooki ng

BRA. S w oop
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;this code will find the string if it Iies anywhere in the text

findchars MOVE. L t ext (A6), A0 ;point A0 to chars to search
MOVE. W count (A6), DO ;size of text block
bi gl oop MOVE. L findstr(A6),Al; point Al to chars to find
MOVE. W (A1) +, D1 ;get length byte and 1st char. (skip 'em
CWP. W #255, D1
BGT. S a ;enter loop if |ength<>0
ADDQ L #4, A7 ;strip findchar's return address
BRA duhn ;return having done not hi ng
;search for first character
CwP. B (A0) +, D1 ;this one match 1st character?
a DBEQ DO, @ ;branch until found or done 'emall
BNE. S cnof i nd ;skip out if no match on 1st character
MOVE. B -2(A1), D1 ;length of findstr
EXT. W D1
SUBQ W #1, D1 ;length sans 1st character
BEQ S cfound ;if Length(findstr)=1, we're done
CWP. W D1, DO
BLT. S cnof i nd ;fail if findstr is longer than text |eft
MOVE. L A0, D2 ;save this character position
CWP. W D1, D1 ;force EQuality
BRA. S @ ;enter |oop
@ CWP. B (A0) +, (A1) + ;match so far?
@ DBNE D1, @ ;check until msmatch or end of findstr
MOVEA. L D2, A0 ;restore position (cc's unaffected)
BNE. S bi gl oop ;if no match then keep | ooki ng
cf ound MOVEQ #1, D1 ;return TRUE
RTS
cnofi nd SUB. W D1, D1 ;return FALSE
RTS

STRI NG PASCAL
oopstring DC. B 'Pattern not found.'

END

#additions to the resource file

resource 'DLOG (129, "Find dial og") {
{72, 64, 164, 428},
dBoxPr oc,
vi si bl e,
noGoAvnay,
0x0,
129,
"Fi nd"
IE

resource 'DLOG (130, "Info") {
{66, 102, 224, 400},
dboxproc, visible, nogoaway, 0x0, 130, ""

resource 'DITL" (130) {

/* 1 */ {130, 205, 150, 284},
button {
enabl ed,
"OK al ready"

¥
/* 2 *] {8, 32, 120, 296}, /* info */
statictext {
di sabl ed,

}
b

resource 'DITL" (129) {
/* array Dl TLarray: 4 elenents */

[* [1] */
{64, 48, 84, 121},
Button {
enabl ed,
I
/* [2] */
{64, 231, 84, 304},
Button {
enabl ed,
" Cancel "
I
/* [3] */
{8, 8, 24, 352},
StaticText {
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di sabl ed,
"Find what?"

%

1* [4] *I

{32, 8, 48, 352},

Edi t Text {

di sabl ed,

}
¥

resource ' MENU (131, "Custoni, preload) {
131, textMenuProc, 0x3, enabl ed, "Custont,

"Find Chars...",
noi con, "F', nomark, plain;
"Find Wrd...",
noi con, "W, nonark, plain
}
¥

type 'CIST' as 'STR‘';

resource 'CIST' (0) {
"Custom Application - Version 1.0"

i ncl ude "Cust onPack. code";

# This makefile puts the programtogether incl. the CUST pack.

CustonfTest [[florin]][[florin]] CustontCalling.a.o CustonfTest.p.o ErrSignal.a.o

# the predefined rule for assenbly will build Custontalling.a.o,
# Cust onPack. code
Li nk CustonTest.p.o Custontalling.a.o
"{Libraries}"Interface.o [[partia
"{Libraries}"Runtine.o [[partiald
"{PLibraries}"Paslib.o [[partiald
-0 Cust onilrest
Cust onPack. code [[florin]] Cust onPack. a. o
Li nk CustonPack.a.o -rt CUST=69 -0 CustonPack.code
# Put the resource file together (including the custom code resource)
Cust onTest [[florin]][[florin]] Cust onTest . r Cust onPack. code

ErrSignal.a.o [[partialdiff]]
iff1]
f
f

I d
if
if
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