






































































































































































































































































































































































































































































































































































































































































































































































































































































402 Mac Assembly Language 

resources are in final form, you can append them to the appli­
cation file to avoid having to open the resource file explicitly 
or running the risk of forgetting to copy the resource file 
when you make a copy of the application. 

Creating Alert Templates 

The standard toolbox instructions for creating and display­
ing alert boxes insist that a template describing the form of 
the box be stored in a resource file. The resource type for an 
alert template is ALRT. 

As usual, you can use RMaker to create ALRT resources. 
The form of the source statements is as follows: 

TYPE ALRT 
,L28 

35 35 300 300 
L28 
DDDD 

;;resource ID of this ALRT 
;;alert rectangle (TLBR) 
;;resource ID of DITL (item list) 
;;stages word (must be hexadecimal) 

Just like a DLOG resource, an ALRT resource refers to a 
DITL item list resource containing descriptions of the items to 
be displayed in the alert box. Your alert boxes should only use 
static items like text, icons, pictures, or simple buttons. Con­
trol items such as radio buttons and check boxes should not 
be used as they are not meaningful in an alert box 
environment. 

One important parameter in an ALRT resource is the 
stages word. It defines the behavior of the alert in each of 
four different stages. When you use the alert box for the first 
time, it enters the first stage. As you keep calling it up, it pro­
gresses through the second, third, and fourth stages, in that 
order. Thereafter, the alert box always behaves as if it was 
in the fourth stage. 

The stage number minus one of the last alert box is always 
stored in the global variable ACount. The resource ID of the 
alert is stored in ANumber. Both these numbers are words. If 
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1 1 7 

stage 4 stage 3 stage 2 

sound4 CO to 3) 

boxDrwn4 C 1 = draw box) 
CO = don"t draw) 

bold ltm4 C 1 = Cance 1 button is default) 
CO = OK button is default) 

3 

Figure 8-4. The Stages Word in an ALRT Resource. 

stage 1 

you want to change the stage of an alert box, place the stage 
number, minus one, in ACount. Store minus one there if you 
want the first stage to be used the next time the alert box is 
called up. 

Each of the four four-bit groups in the stages word define 
the characteristics of one stage. The high-order four bits con­
trol the fourth stage and the low-order four bits control the 
first stage. The characteristics associated with each stage 
are: what the default button is to be, what sound is to be 
emitted, and whether the alert box is to be drawn. 

For a given stage, the first two bits (0 and 1) contain a sound 
number from zero to three. In most cases, this represents the 
number of times the speaker is to beep when an alert is called 
up at that stage level. It is possible to invoke a custom sound 
procedure that interprets these numbers differently, however. 
See Inside Macintosh for details of how to do this. 

The next bit (bit 2), boxDrwn, indicates whether the alert 
box is to be drawn on the screen. You will usually set this bit 
to one (display the box), but it can be set to zero if you don't 
want the alert to be displayed at that stage level. 

The last bit (bit 3), boldltm, controls which of two buttons 
is to be the default button. The default button is the one 
selected when RETURN or ENTER is pressed from the key-

0 
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board. If the bit is set to zero, the first button (usually an OK 
button) is the default; if it is one, the second button (usually a 
Cancel button) is the default. 

In most applications you will probably want all stages to be 
equivalent, so all four fields will be the same. For example, if 
you want to beep the speaker once, display the alert box, 
and make the Cancel button the default button, use a stages 
word of $DODD. For each stage this sets the sound number 
to 01 (one beep), the boxDrwn bit to 1 (draw the box), and 
the bolditm bit to 1 (the default is Cancel). 

Using Alert Boxes 

Alert boxes are very easy to use because all screen and 
event activities are handled by a single instruction that cre­
ates the alert record, draws the alert box and its items, inter­
prets events until an active item is selected, erases the alert 
from the screen, and then disposes of any memory used by 
the alert record. The instruction returns the item number 
selected. All you have to do is monitor this result and take 
whatever action is appropriate. Compare this with dialog 
boxes where you have to use different instructions to create 
and dispose of the dialog. 

There are four standard toolbox instructions you can use to 
display an alert box on the screen: _Alert, _NoteAlert, _Cau­
tionAlert, and _StopAlert. They all use the same calling 
sequence: 

CLR 
MOVE 
MOVE.L 

Alert -

MOVE 

-(SP) 
#:L33,-(SP) 
#0,-(SP) 

(SP)+,DD 

;Space for result 
;ALRT Resource ID 
;Filter procedure pointer 
;or _NoteAlert, _cautionAlert 
; or _StopAlert 
;Get item number selected 

The pointer to a filter procedure is similar to the one 
described earlier for dialog boxes. Pushing a zero value tells 
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the toolbox to use the standard filter procedure. It converts a 
RETURN or ENTER keypress into the click of the default but­
ton in the alert box. 

The only difference between the four alert box instructions 
is the icon they display in the top left-hand corner of the box. 
_Alert displays no icon at all. The icons displayed by the other 
instructions are shown in Figure 8-5. 

Cautlon 

Note 

Stop 

Figure 8-5. The Standard Alert Box Icons. 

The coordinates of the top left-hand corner of an icon used 
by _NoteAlert, _CautionAlert, and _StopAiert are (10,20). 
Since an icon is 32-pixels square, don't define item rectangles 
that overlap the square whose corner points are ( 10,20) and 
(42,52). 

Once _Alert, or its three relatives, take control, mouse 
clicks are handled just like _ModalDialog handles them. That 
is, mouse clicks outside the alert box produce error beeps, 
and clicks in disabled items are ignored. 



Chapter 9 

Supporting Desk 
Accessories 

Everyone who uses the Macintosh soon comes to appreciate 
the desk accessories CDAs). Desk accessories, as you know, 
are small utility programs that are always there when you 
need them. While you're in the middle of a brainstorming ses­
sion with an application, you can put it on hold and quickly call 
up a DA by selecting its name from the standard Apple menu. 
When you're through with the DA, you can return to the appli­
cation and continue to use it as if you had never left it. 

Some familiar desk accessories are the Scrapbook, Alarm 
Clock, Note Pad, Calculator, Key Caps, Control Panel, and 
Puzzle, some of which are shown in Figure 9-1 . There are doz­
ens of others you can purchase from independent publishers 
and add to the System program or your own applications. 

It is important to realize that applications do not automati­
cally support desk accessories. It is up to you, when writing 
an application, to include the instructions needed to activate 
them when appropriate events occur, and to switch between 
them and your application. In this chapter you'll see what 
these instructions are and how to use them. These instruc­
tions make up the Macintosh Desk Manager and are summa­
rized in Table 9-1 . 
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De lay until Repeat 

0 0(1)00 
Off Long Short 

Figure 9-1. Some Macintosh Desk Accessories. 

Table 9-1. Desk Manager Trap Instructions. 

_ CloseOeskAcc 

KOVE #refNum,-(SP) 
_CloseDeskAcc 

_ OpenDeskAcc 

CLR 
PEA 

-(SP) 
accName 

_OpenDeskAcc 
KOVE (SP)+,DO 

Closes a desk accessory and 
removes its window from the 
screen. 

;INTEGER: reference number 

Opens a desk accessory and 
passes control to it. 

;INTEGER : space for result 
;STRING: name of DA to open 

;Result is a reference number 
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Table 9-1. continued 

_Sys Edit 

CLR.B -(SP) 
MOVE #editCmd,-(SP) 
_sysEdit 
MOVE.B (SP)+,DD 

Passes a standard editing 
command-undo, cut, copy, and 
clear-to a desk accessory for 
processing. 

;BOOLEAN: space for result 
;INTEGER: command number 

;Result: true = DA handled it 
false = DA ignored it 

The editing command numbers are 0 (undo), 2 (cut), 3 (copy), 4 
(paste), and 5 (clear). 

_SystemClick 

PEA EventRecord 
MOVE.L theWindow,-(SP) 

_systemClick 

_System Task 

_systemTask 

Processes a button-down event 
in a desk accessory window. 

;POINTER: to the event record 
;POINTER: to window record 
;returned by _FindWindow 

Allows a desk accessory to 
perform a periodic function. 

;no parameters 

Adding Desk Accessories to a Menu 

A user cannot select a desk accessory unless its name 
appears in a menu at the top of the screen. By convention, 
the names of all the desk accessories available to an applica­
tion are to be placed in a menu whose title appears on the 
left-hand side of the menu bar. Again, by convention, the title 
for this menu is the Apple symbol (ASCII code 20). 

All desk accessories are stored in resource files and have 
resource types of DRVR. You can use _AddResMenu to add 
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their names to an Apple menu created with _GetRMenu or 
_NewMenu. (See Chapter 7.) All you need to do is execute 
these three instructions once you've created the menu: 

MOVE.L MenuHl(AS),-(SP) 
MOVE.L #'DRVR 1 ,-(SP) 
_AddResMenu 

;Handle to "Apple" menu 
;Resource type code 

MenuHl, the handle to the Apple menu, is the variable in which 
the handle returned by _NewMenu or _ GetRMenu is stored 
when you first create the menu. For convenience, you should 
only use _AddResMenu after you've added application-spe­
cific items to the Apple menu using _AppendMenu. The two 
standard items you will normally add are an About ... item and 
a dimmed dashed line item. The dashed line acts as a physical 
separator between your own special items and the general 
desk accessory items. 

Putting it all together, here is a subroutine to create an 
Apple menu containing an About ... item, a dashed line, and 
the names of every desk accessory in the System file, your 
program file, or any other open resource file: 

Ml Name 

CLR.L -(SP) 
MOVE #1,-(SP) 
PEA MlName 
_NewMenu 
MOVE.L (SP),-(SP) 

;Clear space for handle 
;Menu ID = l 
;Title (Apple symbol) 
;Create the Apple menu 
;Make copy of handle 

PEA 'About This Demo .•• ;(- 1 ;Names of first two items 
_AppendMenu ;Add them to the menu 

MOVE.L # 1 DRVR 1 ,-(SP) 
_AddResMenu 
RTS 

DC.B 1,20 

;Resource type code 
;Add accessory names 

;Length + Apple symbol 

Notice that I pushed on the stack a second copy of the han­
dle returned by _NewMenu. The first is eventually popped by 
the _AppendMenu instruction and the second by 
_AddResMenu. 
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You can further simplify this procedure by creating a MENU 
resource file that already includes the About ... item and the 
dimmed dashed line. In this case, the subroutine you would 
use looks like this: 

CLR.L -(SP) 
MOVE #126,-(SP) 
_GetRMenu 
MOVE.L (SP),MenuBL(AS) 
MOVE.L #'DRVR•,-(SP) 
_AddResMenu 
RTS 

;Space for handle 
;Resource ID of MENU 
;Get the menu 
;Save menu handle 
;Resource type code 
;Add accessory names 

You can omit the fourth instruction if you won't be needing 
the menu handle later on in your program. 

Opening Desk Accessories 

While your program is running and the Apple menu is ena­
bled, a user can open a desk accessory by pulling down the 
Apple menu and selecting the DA by name. For this to be pos­
sible, however, your program must react in the usual way to 
button-down events in the menu bar. 

After calling _FindWindow and determining that a button­
down event has occurred, call _MenuSelect to determine the 
menu ID and the number of the item selected. If the menu ID 
isn't that of the Apple menu, you can process the event in the 
usual way. If the Apple menu was involved, however, check 
to see if the item number is that of a desk accessory. If 
you've followed the suggestions in the previous section and 
created a menu beginning with two custom items, menu IDs 
of three or higher refer to desk accessories. 

To pass control to a desk accessory, push a pointer to its 
name and call _OpenDeskAcc. To determine what its name 
is, use the _Getltem instruction to convert the item number 
to an item name: 
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llOVE.L llenuHndl(AS),-(SP) ;Handle to Apple menu 
llOVE #11 1 -(SP) ;Item number (assume 11) 
PEA DAName ;Location for name 
_Get!tem ;Get the name 

CLR - (SP) ;Clear space for result 
PEA DAName ;Pointer to name 
_OpenDeskAcc 
llOVE (SP)+,DARef(AS) ;Save DA reference # 

DAName DCB.B :Lb,O ;Name of DA (length+:LS) 
llenuHndl DS.L ], ;Handle to Apple menu 
DA Ref DS ], ;DA reference # 

Since the name of a DA cannot exceed 15 characters, 16 
bytes are reserved for DAName (the extra byte is for a pre­
ceding length byte). 

You will not usually need to use the reference number 
returned by _ OpenDeskAcc. It must be pushed on the stack 
before calling _ CloseDeskAcc to close a desk accessory and 
remove it from the screen, but this operation is normally han­
dled for you by the desk accessory itself when you click its 
close box. You may, however, want to close a desk accessory 
from your application if the Close item is selected from the 
standard File menu while a desk accessory window is active. 

When you pass control to the desk accessory with 
_OpenDeskAcc, the DA takes over and performs its duties 
until you tell it you want to return to the main application. 
Exactly how you return depends on the accessory. Some­
times you must click a close box to dismiss the DA entirely; 
other times you can click your application's window to acti­
vate it and deactivate the accessory window. If you use the 
latter method, the window for the DA still appears on the 
screen, and if you click it the DA becomes active again. 

Desk Accessories and Mouse Clicks 

As you saw in Chapters 4 and 6, when an event loop in your 
program detects a button-down event, you usually call 
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_FindWindow to determine what part of the screen was 
clicked. If the number returned by _FindWindow is lnSys­
Window, a desk accessory window (also called a system win­
dow) was clicked. This type of window is created when you 
open a desk accessory and remains on the screen until you 
click the close box of the DA's window. 

It is very easy to handle a click in a desk accessory window. 
Simply make a call to _SystemClick as follows: 

PEA EventRecord 
MOVE.L theWindow(AS),-(SP) 
_system Click 

;record for _GetNextEvent 
;Pointer to window 

EventRecord is the record filled in by the call to _GetNextEvent that 
returned the button-down event. The variable theWindow con­
tains the pointer to the window in which the mouse was 
clicked and is returned by _FindWindow. 

_SystemClick passes the click to the desk accessory so it 
can deal with it as follows: 

• If the desk accessory window is not active, it is activated and a 
deactivate event is posted for the currently active window. 

• If the desk accessory is already active and the click is in a close 
box, _SystemClick calls _ TrackGoAway to see if the acces­
sory window should be closed. 

• If the desk accessory is already active and the click is in the 
title bar, _SystemClick calls _DragWindow so the window can 
be moved. 

• Clicks in the content region of an accessory window are han­
dled in a manner dictated by the desk accessory. 

Upon return from _SystemClick, return to your event loop 
to get the next event to be processed. 

Desk Accessories and Editing 

Many desk accessories use the standard text-editing com­
mands described in the Macintosh user-interface guidelines: 
undo, cut, copy, paste, and clear. A little support from the 
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application is needed before they will work properly, however. 
In particular, your application must always include a standard 
Edit menu in the menu bar. It must be the third menu in the 
bar, and the ordering of the items must be as follows: 

Undo 
(A disabled item) 
Cut 
Copy 
Paste 
Clear 

Just before you open a desk accessory by calling 
_OpenDeskAcc or reactivate it with _SystemClick, you 
should ensure that all these editing commands are enabled 
using _Enableltem so they will be available when the acces­
sory gains control. When the application takes over once 
again, you can disable any items that have no meaning to 
your application. 

When a standard editing command is selected from the Edit 
menu, call _SysEdit to give a desk accessory a chance to 
claim it. 

CLR.B -(SP) ;Space for result 
llOVE #2,-(SP) ;Item number minus 1 
_sysEdit 
TST.B (SP)+ ;Test and pop the result 
BBQ YouEdit ;Branch if not claimed 
BRA EventLoop ;Go get next event 

Notice that the item number passed to _SysEdit is one less 
than the item number returned by _MenuSelect. The 
_SysEdit item numbers for the standard editing commands 
are as follows: 

Undo 0 
Cut 2 
Copy 3 
Paste 4 
Clear 5 
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Do not try to pass any other numbers to _SysEdit. 
If the editing command is not claimed, the result is false and 

the BEQ branch will succeed, then control passes to You Edit 
so that your application can deal with it. If the desk accessory 
did handle the editing command, you have nothing to do, so 
you can go get another event. 

You don't have to pass to _SysEdit editing commands 
entered using keyboard equivalents. When a desk accessory 
is active it automatically detects and processes keyboard 
editing commands itself. 

Periodic Functions of Desk Accessories 

Some desk accessories are designed to periodically per­
form certain activities. Examples of such time-dependent 
activities are the blinking of the Note Pad's cursor, displaying 
the current time by the Alarm Clock, and updating the key 
cap display by the Key Caps accessory. 

Before a desk accessory can perform these periodic func­
tions, however, your program must call the _SystemTask 
instruction at least once every timer tick. If you don't, the 
accessory will be totally inactive while your application is in 
control. For this reason, you should place the _SystemTask 
instruction in any event loops used by your program. It's also 
a good idea to call it periodically during any lengthy process­
ing operations. _SystemTask requires no parameters. 

Initializing Toolbox Managers 

Even though your application may not use certain toolbox 
Managers, such as the Dialog Manager or TextEdit, for 
example, it should initialize them in case they're needed by a 
desk accessory. You will encounter no difficulties if you use 
the standard initialization header referred to in Chapter 2. 



Supporting Desk Accessories 415 

Some desk accessories may also need to insert a new 
menu in the menu bar. For this reason, you should always 
leave space for the addition of one menu to your application's 
menu bar. 

An Application Program Supporting Desk 
Accessories 

The program in Listing 9-1 illustrates how to write an appli­
cation that supports desk accessories. It illustrates how to 
write a program that must work even when there is more 
than one window on the screen. The program creates a sim­
ple Apple-File-Edit menu bar, adds all available desk acces­
sory items to the Apple menu, and then lets you switch 
between an application window and any open desk accesso­
ries in the usual way. To keep you posted on what's going on, 
it also displays an appropriate message in the application win­
dow: "I'm not active" (when the window is deactivated), "I'm 
active" (when it's activated), "Window needs updating" 
(when an update event occurs), or "Keyboard not sup­
ported" (when a key-down event occurs). 

Listing 9-L. The Source File, Linker Control File, and 
RMaker File for the Accessory Program. 

* Asm Source File 
* Accessory.Asm 

* * This program shows how to develop an application 
* that works with desk accessories. 

llenuBarID EQU L28 ;llenu Bar resource ID 
AppleID EQU L ;llenu ID for Apple menu 
File ID EQU 2 ;llenu ID for File menu 
Edit!D EQU 3 ;Menu ID for Edit menu 

llindID EQU L21l ;Window resource ID 

INCLUDE ToolEqu.D ;Toolbox equates 
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Listing 9-L. continued 

INCLUDE QuickEqu.D 
INCLUDE SysEqu.D 
INCLUDE Traps.D 

;QuickDraw equates 
;Operating system equates 
;Trap instructions 

Initialize the various Managers: 

PEA -t;(AS) 
_InitGraf 
_InitFonts 
_InitWindows 
_InitMenus 
_TEI nit 
MOVE.L #0,-(SP) 
_InitDialogs 
_InitCursor 

MOVE.L #$0000FFFF,DO 
_FlushEvents 

;start of QD globals area 
;Initialize QuickDraw 
;Font Manager 
;Window Manager 
;l!enu Manager 
;TextEdit 
;(no restart procedure) 
;Dialog Manager 
;We want arrow cursor 

;Get rid of every event 

Create and draw a window on the screen: 

CLR.L -(SP) 
MOVE #WindID,-(SP) 
MOVE.L #0,-(SP) 
MOVE.L #-L,-(SP) 

;Space for returned pointer 
;Resource ID 
;Store on heap 
;-L = front window 

_GetNewWindow ;Get window from resource file 
MOVE.L (SP),OurWindow(AS) ;save window pointer 
_Setport ;Window ptr already on stack 

Read Apple, File, Edit menu bar from MBAR resource, then 
make it current using _setMenuBar: 

CLR.L -(SP) ;Space for result 
MOVE #MenuBarID,-(SP);Push resource ID 
_GetNewl!Bar 
_Setl!enuBar ;Bandle already on stack 

* Add desk accessory names to Apple menu: 

CLR.L -(SP) ;Space for result 
MOVE #AppleID, - (SP) ; Menu ID for Apple menu 
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Listing 9-L. continued 

MainLoop 

_GetMBandle ;Return menu handle on stack 
MOVE.L (SP),AppleB(AS) ;Save it for later 
MOVE.L # 1DRVR 1 ,-(SP) ;DAs are DRVR resources 
_AddResMenu ;Put them in Apple menu 

_DrawMenuBar ;Display menu bar 

BSR GetEvent 
BSR BandleEvent 
BRA MainLoop 

GetEvent 
_systemTask 
CLR.B -(SP) 
MOVE #-l.,-(SP) 
PEA EventRecord 
_GetHextEvent 
TST.B (SP)+ 
BEQ GetEvent 
RTS 

;Let DAs do periodic functions 
;Leave space for Boolean result 
;Allow all events (-:I. = $FFFF) 
;Results are returned here 
;Check for an event 
;Pop and test the result code 
;Branch if no pending event 

* BandleEvent is the event dispatcher. It takes the event type 
* code returned by _GetNextEvent and calls the subroutine 
* that handles it. Access to the event handling subroutines is 
* through a jump table arranged in event type code order. 

BandleEvent 

MOVE EventRecord+evtNum,DD ;Get event type code 
CMP #6,DD ;Events q_],5? 
BBI Ignore ;Yes, so branch and ignore 
ASL #2, DD ; Times t; to index into table 
JMP jumpTable(PC,DD) ;Jump to handler 

Ignore RTS 

JumpTable 

JMP 
JMP 

Ignore 
DoMouseDown 

;Null event (never used) 
;Button-down 
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Listing 9-L. continued 

JllP 
JllP 
JllP 
JllP 
JllP 
JllP 
JllP 

DoKeyDown 

Ignore 
DoKeyDown 
Ignore 
DoKeyDown 
Do Update 
Ignore 
DoActivate 

;Button-up 
;Key-down 
;Key-up 
;Auto-key 
;Update 
;Disk-inserted 
;Activate 

llOVE EventRecord+evtlleta,DO ;Get modifiers word 
BTST #CmdKey,DO ;Is command key bit on? 
BNE Command Test ;Yes, so branch 

BSR ClearWindow 

llOVE #30,-(SP) 
llOVE #30,-(SP) 
_lloveTo 
PEA •Keyboard not supported' 
_Drawstring 

llOVE.L oldPort,-(SP) 
_setPort 

RTS ;Ignore other keystrokes 

; Check for COllllAND key (might be a· key equivalent for menu) 

CommandTest 
CLR.L -(SP) ;Space for result 
llOVE EventRecord+evtllessage+2,-(SP) ;Push character 
_llenuKey ;Get menu information 
JllP llenu:L 

In a typical program, you would handle update events by 
redrawing what was previously erased by calling _BeginUpdate, 
redrawing, then calling _EndUpdate. Here, I don't keep track 
of what's on the screen so I just clear the screen and display 
a message. _BeginUpdate and _EndUpdate are first called 
back-to-back to prevent the same update from begin reported 
again. 
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Listing q-],. continued 

Do Update 
MOVE.L OurWindow(AS),DO ;Move into DD for CMP 
CMP.L 
BNE 

EventRecord+evtMessage,DO ;Our window? 
@L ;No, so branch 

These two instructions empty the update region: 

MOVE.L OurWindow(AS),-(SP) 
_Begin Update 
MOVE.L OurWindow(AS),-(SP) 
_EndUpdate 

BSR ClearWindow 

MOVE #30,-(SP) 
MOVE #30,-(SP) 
_MoveTo 
PEA 'Window needs updating' 
_Drawstring 

MOVE.L oldPort,-(SP) 
_Setport 

@L RTS 

DoActivate 
MOVE.L OurWindow(AS),DO ;Move into DO for CMP 
CMP.L 
BNE 

MOVE 
BTST 
BEQ 

BSR 

MOVE 
MOVE 
_MoveTo 
PEA 

EventRecord+evtMessage,DO ;our window? 
@L ; No, so branch 

EventRecord+evtMeta,DO ;Get modifiers word 
#ActiveFlag,DO ;Is activate bit set? 
DeActivate ;No, so branch 

ClearWindow 

#30,-(SP) 
#30,-(SP) 

1I 1m active!' 
_Drawstring 



420 Mac Assembly Language 

Listing C!-l. continued 

MOVE.L oldPort,-(SP) 
_setPort 

@L RTS 

Deactivate 

MOVE.L OurWindow(AS),-(SP) 
_setPort ;Select our port for drawing 

BSR ClearWindow 

MOVE #30,-(SP) 
MOVE #30,-(SP) 
_MoveTo 
PEA 'I'm not active!' 
_Drawstring 

MOVE.L oldPort,-(SP) 
_SetPort 

RTS 

DoMouseDown 

CLR -(SP) ;Space for result 
MOVE.L EventRecord+evtMouse,-(SP) ;Where 
PEA WindowPtr ;VAR window selected 

-Find Window ;Where was button pressed? 
MOVE (SP)+,DO ;Get result 
CMP #b,DO ;Result above b? 
BBI @L ;Yes, so branch 

ASL #2,DO ;Times ~ to step into table 
JMP ClickTable(PC,DO) 

@L RTS ;Ignore everything else 

; Jump table to the seven click-handling subroutines: 

ClickTable 
JMP DeskTop ;In the desktop 
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Listing 9-L. continued 

JllP lie nu ;In the menu bar 
JllP System ;In DA window 
JllP Content ;In Content region 
JllP Drag ;In Drag region 
JllP Grow ;In Grow box 
JllP GoAway ;In Close box 

GoAway 
RTS 

Grow 
RTS 

Drag 
RTS 

The click was in the content region of a window (and must be 
ours). !lake sure it's selected using _SelectWindow to generate 
an update event. (Normally you would only do this if the 
window was not already selected.) 

Content 

System 

DeskTop 

llOVB.L WindowPtr,-(SP) 
_Selectwindow 
RTS 

PEA BventRecord 
llOVB.L WindowPtr,-(SP) 
_systemClick 
RTS 

RTS 

;Select the window 

;Handle click in DA window 

;Ignore·clicks in desktop 

* Handle clicks in the menu bar: 

lie nu 
CLR.L -(SP) ;space for result 
llOVB.L BventRecord+evtllouse,-(SP) ;where? 
_llenuSelect 
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Listing q-L. continued 

MenuL MOVB.L (SP)+,DD 
TST.L DD 
BBB @L 
RTS 

;Pop the result 
;Is DD=D (no selection)? 
;Ro, so branch 

SWAP DD swaps the high word of DD with the low word. This 
means the low word contains the menu number and the high 
word contains the item number. 

@L SWAP DD 
CMP.W #FileID,DD ;Is it the File menu? 
BBQ DoFileMenu ;Yes, so branch 

CMP.W #AppleID,DD ;Is it the Apple menu? 
BBQ DoAppleMenu ;Yes, so branch 

You must be in the Edit menu. Pass the standard editing 
commands to the desk accessory. 

CLR.B -(SP) ;Space for result 
SWAP DD ;Item # in low word 
SUBQ #L,DD ;Reduce by L for _sysBdit 
MOVE DD,-(SP) ;Push item # 
_SysBdit 
llOVB.B (SP)+,DD ;Pop Boolean result 
BBB @2 ;Branch if accessory handled 
BSR FixTitle 
RTS ;we don•t support editing! 

@2 BSR FixTitle 

RTS 

it 

Bandle the Apple menu by passing control to a DA if the item 
number is greater than 2. 

DoAppleMenu 
SWAP DD ;Get item number in DO.W 
CMP.W #2,DD ;Is it a DA? 
BBI @L ;Yes, so branch 
BRA FixTitle ;Ro, so branch 
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@L MOVE.L AppleH(AS),-(SP) 
MOVE DO,-(SP) 
PEA DARame 
_Getitem 

CLR -(SP) 
PEA DAName 
_openDeskAcc 
MOVE (SP)+,DO 

FixTitle 
MOVE #0,-(SP) 
_HiLiteMenn 
RTS 
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;Posh menu item number 
; VAR name of DA 
;Get name of accessory 

;Space for result 
;Name of accessory 
;Pass control to DA 
;Pop the result 

;Return menu title to normal 

Handle the File menu (only a Quit item): 

DoFileMenn 

SllAP DO ;Get item # in low word 
CMP.11 #L,DO ;Is it Lst item (Quit)? 
BEQ @], ;Yes, so branch 
RTS ;(should never get here) 

@L BSR FixTitle ;Remove highlight from title 

Return to Finder the easy way using _ExitToShell. Yon don't 
have to pop any pending subroutine return addresses if yon do 
this. 

_ExitToShell 

Clearllindow erases our window. The dimensions of the window 
are located at position Lb from the start of the window record 
(a variable called portRect). 

Clearllindow 
PEA old Port 
_GetPort ;Get current drawing port 
MOVE.L Onrllindow(AS),-(SP) 
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Listing C!-:L. continued 

SetPort ;Make our window current 
MOVE.L Ouriindow(AS),AD ;Ready for indirect access 
PEA PortRect(AD) ;Address of port rectangle 
_EraseRect 
RTS 

Application constants: 

EventRecord DCB.B EvtBlkSize,D ;Space for event record 

iindowPtr DC.L D ;Pointer to window 

DAHame DCB.B Lb,D ;Space for DA name string 

oldPort DC.L D ;currently active drawing port 

; Here are the program globals. Use (AS) addressing. 

ouriindow DS.L 

AppleH DS.L 

Linker Control File 
Accessory.Link 

], ;Pointer to our window 

], ;Handle to Apple menu 

Link this file to create application 
(without resources). 

Accessory 
$ 

* RMaker Source File 
* Accessory.R 

* 
*Compile this after assembling and linking Accessory.Asm 

* 
* The next command appends the resources to the application: 
!Book:Accessory 

Type MBAR GHRL 
,L28 
.I 

;;Menu bar resource 
; ; Resource ID 
;;Decimal integers follow 
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Listing q-],. continued 

3 
L 

2 

3 

Type llBRO 
,L 

\Lii 
About this demo ••• 
(-

,2 
File 

Quit 

,3 
Edit 

Ou do 
(­
Cut/X 
Copy IC 
Paste IV 

Clear 
(-

Type llIND 
,L26 
DA Demo 
LOO 5 332 502 
Visible RoGoAway 

" o 

;;Number of menus 
;;ID of Lst menu 
;;ID of 2nd menu 
;;ID of 3rd menu 

;;Resource ID 
;;Title is the Apple symbol (ASCII $Li;) 
; ;About box 

; ; Resource ID 
;;llenu Title 
;;Only item is Quit 

;;Resource ID 
; ; llenu Title 
;;Standard Edit menu 

; ; Resource ID 
;;Title for Window 
;;Window coordinates (TLBR) 
;;Visible window/ no goaway box 
;;Window ID. II= title, no grow box 
;;Oser-definable item (not used) 

Let's take a closer look at the program to see how it sup­
ports desk accessories. First of all, a menu bar with two 
menus is loaded from the application file's resource fork using 
_GetNewMBar. To add the names of the desk accessories 
(DRVR resources) to the Apple menu using _AddResMenu, 
we first need to know the handle to the Apple menu-this is 
obtained using the _GetMHandle instruction. 



426 Mac Assembly Language 

To allow any DA to perform a periodic function associated 
with it, the program includes the _SystemTask instruction in 
the GetEvent subroutine that forms part of the main event 
loop. If you remove this instruction, the Alarm Clock won't 
keep ticking, the cursor in the Note Pad won't blink, and so 
on. 

When a key-down event occurs, control passes to 
DoKeyDown, which clears the application window and uses 
_Drawstring to display the "Keyboard not supported" mes­
sage. Notice that the window clearing subroutine, 
ClearWindow, first uses _GetPort to save the pointer to the 
active drawing window Cit may be a desk accessory win­
dow), then uses _SetPort to select the application window. 
When _Drawstring finishes, the application calls _SetPort 
again to restore the original drawing window. It is important 
not to permanently switch to the application window 
because such an action may take the DA by surprise. 

Update events occur when a desk accessory is moved 
aside to expose a new portion of the application window; 
they are handled by the code beginning at Do Update. In a 
complete application, you would redraw the portion of the 
window previously overlaid by the DA window. This means 
you have to keep track of what is in the window at all times. 
This application simply erases the window and displays a 
"Window needs updating" message. Notice that before it 
does this it calls _BeginUpdate and _EndUpdate to empty 
the window's update region. If you don't do this, the operat­
ing system will post the same update event again and again. 

Activate and deactivate events are handled in the usual 
way, beginning at DoActivate. The only concern is remem­
bering to use _SetPort to select the application window for 
drawing. 

When handling button-down events you must be more con­
cerned with the possibility that desk accessories are present. 
First of all, a call to _FindWindow may indicate the mouse 
was clicked in a system window: If it was, control passes to 
the System subroutine that calls _SystemClick to let the DA 
handle the click as it sees fit. 
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Clicks in the content region of the application window are 
handled by the Content subroutine. It selects the application 
window using _SelectWindow to bring it to the front of the 
screen, causing an update event to be posted in the event 
queue. It also removes the highlighting from the active DA 
window, if necessary. In a complete application you would 
probably call _SelectWindow only if the window is not already 
active. You can see if it's active by comparing the pointer 
returned by _GetPort with the OurWindow variable. 

If there is a button-down event in the menu bar and an item 
is selected from the Apple menu, control passes to DoAp­
pleMenu. This subroutine checks to see if a DA was selected 
by comparing the item number returned by _MenuSelect 
with two (the first two items are an About ... item and a 
dimmed line). If the item number is greater than two, it's time 
to open the desk accessory with _ OpenDeskAcc. 

Recall, however, that _OpenDeskAcc requires the name of 
the DA as a parameter, not a menu item number. To get the 
name, the application uses _Getltem to read the item name 
into DAName. DAName is 16 bytes long to accommodate the 
maximum name size of 15 bytes and a leading length byte. 

If an item in the Edit menu is selected, its item number 
minus one is passed to _SysEdit, giving a DA a chance to per­
form standard editing operations. If _SysEdit returns a 
Boolean false result, the application should deal with the edit 
command itself; here, it just ignores it. 
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The ASCII Character Set 

Second Hex Digit 
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Note: The characters shown are those defined in the system font 
resource. The characters used in other fonts may be 

different. 
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AppendixB 
Finding, Fixing, and 

Avoiding Programming 
Errors 

The errors listed below are the ones you're most likely to commit 
while developing 68000 assembly language programs on the Macin­
tosh. To avoid them, follow the suggestions given. 

Improperly managing the stack. This is probably the most 
common cause of programming errors on the Macintosh and 
invariably leads to the unwelcome appearance of the fatal 
bomb alert. Before calling a Macintosh trap instruction, make 
absolutely certain its parameters are pushed on the stack in 
the proper order, and that they are the proper size. For func­
tions, also remember to push space for the result and to pop 
the result from the stack on return from the trap instruction. 

Referring to unavailable resources. Make sure any 
resource you use in an application is either in the System file, 
has been appended to the application using the MOS !file­
name RMaker command or the MOS /RESOURCES Link com­
mand, or is in a resource file that has been specifically opened 
by the application with _OpenResFile. If you try to use a 
resource that is not active, your program will crash unless it 
does proper error checking. 

Redefining symbols and labels. Once a symbol has been 
defined with the EQU directive, you cannot redefine it with­
out causing a "Multiply defined symbol" or "Illegal line" MOS 
error. You will most often cause these errors by inadvert­
ently attempting to define a symbol in your main source code 
file that is already defined in an included MOS equate text 
(.txt) file or a packed symbol (.0) file, respectively. If a subse-
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quently included .D file attempts to redefine an existing sym­
bol, no error occurs, but the new definition is ignored. You 
can't redefine instruction labels, either. If you do, you will 
cause a "Multiply defined label" MDS error. 

Using the dl 6(PCJ addressing mode when trying to store a 
value in the constant allocated with the DC directive. The 
d 16CPC) addressing mode cannot be used as a destination 
operand, so use the following general instruction sequence to 
change the value of a constant. 

LEA MyConstant,AD ;MyConstant is same as MyConstant(PC) 
MOVE #number, (AD) ;Store "number" in MyConstant 

If a program must often write to constants, it's best to create 
variables instead (using the OS directive) so that you can write to 
them directly with a MOVE #number,label(AS) instruction. 

Forgetting to append the (AS) mode designator to the name of 
a variable allocated with the DS directive. If you define a vari­
able, say MyVariable, access it with an operand of the form 
"MyVariableCAS)", not "MyVariable" by itself. If you don't, 
MOS uses the MyVariable(PC) addressing mode, which gen­
erates a completely different effective address, causing your 
program to behave unpredictably. 

Improperly using a Bee (branch conditionally) instruction 
after a CMP instruction. Remember that a CMP instruction 
compares the destination operand with the source operand 
to determine how to set the condition code flags, not the 
other way around. For example, a BLS instruction that fol­
lows it will cause a branch to the target address if the desti­
nation is lower or the same (LS) as the source, not if the 
source is lower or the same as the destination. 

Improperly using the CMP instruction when the destination 
operand does not use a register direct addressing mode. If the 
destination operand for a CMP instruction is an operand other 
than Dn or An, the source operand must use the immediate 
addressing mode. CMP offset(A3),D3 is valid, but CMP off­
set(A3),myVariable(A5) is not. The only exception is the 
CMPM (Ay) + ,(Ax)+ instruction. 
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Not preceding a string with a length byte. Most of the 
string-handling toolbox subroutines insist the strings you 
pass to them by address be preceded by a length byte. If you 
define a string with: 

DC. B 1 This is a string 1 

the string is not preceded by a length byte unless the 
STRING_FORMAT directive is set to 3 first. If you explicitly include 
the length byte with: 

DC.B 1b, 1This is a string• 

make sure that STRING_FORMAT is set to 1 to prevent duplication 
of the length byte. 

Specifying an incorrect loop count when using the DBcc 
instruction. The data register used as the counter in a DBcc 
loop must hold the loop count minus one because looping ends 
when the counter becomes minus one, not zero. 

Specifying an explicit destination operand for the PEA instruc­
tion. The "push" in a PEA instruction is implicit, so you must 
not use an instruction of the form "PEA theString, - CSP)". 
The correct syntax is "PEA theString". 

Not specifying a disk prefix for files used by RMaker when 
using MDS I .0. Remember that the original version of 
RMaker expects to find the file it is appending to (!filename), 
or a file it is including (INCLUDE filename), on the same disk 
as RMaker itself, even if the RMaker source file is on another 
disk. In addition, if it creates a new file, it saves it on the 
RMaker disk. To override this default behavior, use a file 
name that includes a specific disk prefix. 

Using the wrong operand sise to access a field in a data rec­
ord. The Macintosh operating system uses a variety of 
data structures, or records, made up of fields of byte, word, 
or long word size. If you access a field, check that your oper­
and size is the same size as the field; if it's not, you won't 
access the field properly. For example, the evtMessage field 
of an event record is a long word; for a key-down event 
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the last byte in the field is the character code. To read its 
value, use an instruction like MOVE.L EventRecord+ 
evtMessage,DO and then isolate the low-order byte with an 
AND.L #$FF.DO instruction. Don't use a MOVE.B EventRec­
ord + evtMessage,DO instruction because this loads only the 
first byte of the evtMessage field into the last eight bits of 
the DO register. For a key-down event, this number is 
meaningless. 

Forgetting the # when specifying an immediate operand. If 
you forget to place a # in front of an immediate operand, the 
assembler thinks you're referring to an address and assem­
bles the instruction using the absolute addressing mode. This 
means the number acted on is the one stored at the address 
given by the operand, not an immediate quantity. This error 
most often occurs when you use symbolic names to refer to 
immediate numbers. For example, the symbol IBeamCursor 
refers to a constpnt, not an address, so use an operand of 
the form #IBeamCursor in an instruction. 

Reversing the order of instruction operands. Remember 
that 68000 assemblers insist that the source operand be 
specified before the destination operand. This error is com­
mon for those who also program in 8086 assembly language 
on the IBM PC, where the opposite operand order is required. 

Confu.sing the use of BHSIBGE, BHIIBGT, BLS/BLE, and 
BLO/BLT. These Bee instructions are most often used after 
comparing the relative sizes of two numbers with a CMP 
instruction. If the numbers being compared are unsigned 
numbers, use the BHS (BCC), BHI, BLS, and BLO (BCS) 
instructions only. If they are signed numbers, use their coun­
terparts BGE, BGT, BLE, and BLT instead. 
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The MacsBug Debugger 

The MDS master disk contains two debuggers you can use to help 
track down the source of programming errors that are not flagged 
during the assemble/link process. These are errors caused by faulty 
program logic or improper trap instruction calls rather than obvious 
syntax errors. 

The particular debugger described here is a single-Macintosh 
debugger called xMacsBug. (The other, Mac DB, requires two 
Macintoshes linked together by a cable.) To install it, change its 
name to MacsBug, put it in the System Folder of the disk (the one 
containing System and Finder), then boot from the disk. When the 
system starts up, the message "Macsbug installed" appears, veri­
fying that the debugger is available for use. 

Macsbug is most useful for executing a program one instruction 
at a time (a procedure called stepping) and for displaying the con­
tents of registers after each step. These features make it fairly 
easy to determine whether your program is operating as expected 
or, if it's not, where it begins to lose control, and why. 

Invoking MacsBug 

You can invoke MacsBug in two ways. The most common way is 
to press the rear programmer's switch on the left side of the Macin­
tosh (it's marked INTERRUPT) while the program you want to 
inspect is running. The program itself can exit to MacsBug using the 
_Debugger trap instruction. 

When MacsBug takes over, it displays the contents of all the reg­
isters followed by a > prompt symbol. From here you can enter any 
of a number of commands that MacsBug supports. We're only going 
to look at a few of the commands here, but they are the most 
important ones. 

433 



434 Mac Assembly Language 

You may find that the disk drive may not stop whirring 
after MacsBug takes over. To stop the internal drive, 
enter the command DM DFF1FF right away; use DM 
DFF3FF for the external drive. 

Locating the Program 

The first thing you will want to do is locate the interrupted pro­
gram in the application heap. Use the HD (Heap Dump) command 
for this. HD analyzes the heap and displays the position and size of 
each free (unused) block, pointer block, and handle block it con­
tains. Here is what the first part of a typical heap dump looks like: 

OOOOCBOO 

OOOOCB3~ P 00000108 
OOOOCC3C P 0000007~ 
OOOOCCBO B 0000001A 0 OOOOCC18 

* 
* 

OOOOCCCA B 000001E2 E OOOOCC1C * 20 0001 CODE 

The first line contains the address of the base of the application 
heap. The next four lines identify various blocks in the heap. The 
first three items in each of these lines hold the following information 
in the following order: 

• the starting position of the block 
• the block type code CP for pointer, H for handle, F for free) 
• the size of the block (including Memory Manager overhead 

bytes) 

For handle blocks only, these three items are followed by a four­
bit hexadecimal digit describing the properties of the block. The 
attribute bits are locked (bit 3), purgeable (bit 2), and resource (bit 
1 ). Bit 0 is not used and is always zero. The long word that follows 
the digit is the address of the master pointer to the block. (See 
Chapter 4.) 

Notice that an asterisk is used to identify any blocks that are 
immovable, either because they are nonrelocatable or they are 
relocatable but locked. Recall from Chapter 4 that pointer blocks 
are always nonrelocatable. 
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For blocks corresponding to resource files you will also see the 
resource's reference number, ID number, and type code on the 
right side of the line. A program is actually a CODE resource with a 
resource ID of 1 , so in the example the block containing the pro­
gram begins at $0000CCDA. 

The program actually begins $0C bytes from the start of the 
CODE block. The first $0C bytes are used by the Memory Manager 
to keep track of the block and its properties. 

Disassembling the Program 

To verify that the CODE block does, indeed, hold the program, 
disassemble the program using the IL (Instruction List) command. 
To do this, enter a command of the form "IL addr" where addr rep­
resents the address at which the disassembly is to begin. IL dis­
plays 16 program lines in assembly language form, but without 
symbolic labels. In our example, enter the command "IL CCD6" to 
begin disassembling the program. ($CCD6 is the address of the 
CODE block plus $0C. The preceding$ sign is optional.) 

Standard names for 68000 instructions are shown in a disassem­
bled listing. ROM trap instructions are identified by the phrases 
TOOLBOX $Axxx (user-interface toolbox instructions) or OSTRAP 
$Axxx (operating system instructions); their symbolic names are 
displayed in the comment field of a line. 

Subsequent presses of the RETURN key will disassemble the 
next 16 lines in the program. You can also use IL to disassemble any 
portion of the Macintosh ROM. You may want to do this to discover 
how the toolbox and operating system subroutines really work. 

Displaying and Setting Memory Locations 

To display the contents of memory locations, use the DM (Display 
Memory) command. The form of this command is: 

DM [ address [ number l l 

where the brackets are used to .indicate that the parameters they 
enclose are optional. Don't type the brackets when you enter the 
command. DM displays the contents of number bytes of memory 
beginning at address, in hexadecimal and ASCII form. If you don't 
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specify a number, 16 bytes are displayed. For example, if you enter 
the command DM 2EO, you will see the following line: 

000002EO Ob~b b9bE b~bS 7220 2020 2020 2020 2020 .FINDER 

The starting address is on the far left and is followed by the 16 
bytes (arranged as eight words) stored 'in memory beginning at this 
location. On the far right is the ASCII character for each byte in the 
line. If the byte is less than $20, a period is displayed instead. The 
data stored at $2EO is a string (preceded by a length byte) contain­
ing the name of the application launched when you execute an 
_ExitToShell instruction. 

Note that if you now press RETURN by itself, the next 16 bytes in 
memory are displayed. This makes it easy to examine a range of 
memory with a minimum of typing. 

To store data in consecutive memory locations, use the SM 
(Store Memory) command: 

SM addr value1 [ value2 ••• valueN 

This command stores the specified values into memory beginning at 
the location given by addr. It is useful for changing program con­
stants before running the program again. 

Displaying and Setting Registers 

To see what's in any of the 68000 registers after a program has 
been interrupted, simply type the name of the register (D1 to D7, 
A 1 to A 7, PC, SR) and press RETURN. To display the contents of all 
the registers at once, enter TD (Total Display). 

To change the contents of any register, follow the name of the 
register with the value to be placed in the register. Do this to initial­
ize registers before calling a subroutine (with the G, GT, T, or S 
commands) that expects parameters to be passed in registers. 

Stepping and Tracing 

To verify that a program is functioning properly, it is often conve­
nient to execute it one step at a time. After each step you can 
check the values in the 68000 registers to see if everything is pro­
ceeding as expected. 
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Use the T (Trace) command to execute the instruction pointed to 
by the program counter. (Use the "PC value" command to change 
the value in the program counter.) After execution, the next 
instruction and the contents of all the registers are displayed. For 
the purposes of the T command, a trap call is considered to be a 
single instruction. 

A similar command is S (Step), but it also steps through the ROM 
subroutine called by a trap instruction. If you wish, you can follow 
the S command with a number indicating the number of instructions 
to step through before returning to the MacsBug command line. 

Sometimes you don't want to step through a particular subrou­
tine or code segment line by line; you just want to execute it quickly 
and examine the final results. To do this, use the GT (Go Till) com­
mand. The form of this instruction is: 

GT addr 

where addr is an address in the program. When the program 

counter reaches the specified address, execution halts and 

control returns to MacsBug. 
Use the G (Go) command to begin executing a program at acer­

tain address. The starting address is either the value in the program 
counter or, if you specify an address after the G command, at that 
address. Control returns to MacsBug if the program (or subroutine) 
at the starting address ends with an RTS instruction. If it ends with 
an _ExitToShell instruction, you will return to the Finder instead; 
press the interrupt switch to return to MacsBug if this happens. 

Leaving MacsBug 

You can leave MacsBug in one of three ways: 

R~Reboot the system 
ES-Exit to the shell program (usually the Finder) 
EA-Exit and relaunch the interrupted application 

The last command, EA, is not available on versions of MacsBug 
prior to version 5.0. 
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Utility Programs 

There are many utility programs available to assist 68000 assembly 
language programmers in program development. Some of the most 
valuable are listed here. 

ResEdit. Apple Computer, Inc., 20525 Mariani Ave., Cupertino, CA 
95014, Tel: (408) 996-1010. This is Apple's official resource editor.· 
With it you can view and change the definition of any resource file 
on a disk. This program comes with MOS (version 2.0 only), Apple's 
periodic Software Supplements, and is available from many com­
mercial information utilities for no charge. 

REdit. Apple Computer, Inc. Another of Apple's resource editors. 
developed by programmers at Apple France. It is included with 
Apple's periodic Software Supplements and is available from many 
commercial information utilities as well. 

Fedit. Mac Master Software, # 122 - 939 E. El Camino Real, Sun­
nyvale, CA 94087. A popular utility for snooping through files at the 
disk block level. It is also useful for changing file attributes in a disk 
directory, such as the bundle bit, and for recovering from disk 
crashes. 

Purge Icons. Author unknown. This program is available from 
many bulletin boards and commercial information utilities. It 
removes any unused ICON. BNDL, and FREF resources from a 
disk's DeskTop file--these are associated with applications that 
have been deleted from the disk. You will want to use it when 
you're designing a custom icon for an application so that the Finder 
will not keep using the original icon. (See Chapter 2.) It's also handy 
for reducing the size of the DeskTop file. 

Dialog Creator. Apple Computer, Inc. Another "visual resource 
editor," this one for defining dialog and alert boxes. It is included 
with Apple's periodic Software Supplement. 

TMON. Icom Simulations, Inc., 626 Wheeling Rd., Wheeling, IL 
60090, Tel: (312) 520-4440. This advanced, single-Macintosh 
debugger is more powerful and more useful than the MacsBug 
debugger that comes with MDS. 
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MacNosy. Jasik Designs, 343 Trenton Way, Menlo Park, CA 
94025, (415) 322-1386. The self-proclaimed "disassembler for the 
rest of us." With it you can easily inspect the subroutines in the 
Macintosh ROM or in any program on disk in assembly language for­
mat. This is a great way to learn about professional programming 
techniques. 

ConCode. Pixel Pathways, P.O. Box 4065, Mt. Penn, PA 19606. 
An invaluable desk accessory for assembly language programmers. 
When you select a 68000 instruction to work with, all the valid 
addressing modes for the instruction are shown. You can also enter 
numeric values for the instruction's two operands, then execute 
the instruction to determine the result. The settings of the condi­
tion code flags after execution are also shown. 

The Macintosh Reference System. TOM Programs, Suite 34-T, 
1500 Massachusetts Ave. NW, Washington, DC 20005, (202) 
223-6813. A Microsoft File database containing summaries of all the 
trap instructions documented in Inside Macintosh. The same data­
base is also available in a deck of 750 color-coded 3-by-5 cards. 

MacExpress. ALsoft, Inc., P.O. Box 927, Spring, TX 77383-0927, 
(713) 353-4090. An Application Manager that directs and controls 
an application's user interface. By using it, you can concentrate on 
writing the guts of your application and leave the implementation of 
the Macintosh user interface to MacExpress. 

Consulair Professional Development Tools: Utilities. Consulair 
Corp., 140 Campo Drive, Portola Valley, CA 94025, (415) 851-3272. 
A package made up of four useful utilities: SuperMake, for automat­
ically rebuilding all changed parts of an application; Grep, for search­
ing multiple files for a given string pattern; Diff, for displaying the 
differences between two text files; and Maximum Performance 
Analyzer, a desk accessory that monitors a program to determine 
the time it takes to execute its routines. 
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ing Facility, 467 Saratoga Avenue, Suite 621 , San Jose, CA 95129. 
These are the "official" technical notes from Apple Computer, 
Inc., which are released at infrequent intervals during the year. 
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MacMag, 3743 Notre-Dame W., Montreal, Quebec, Canada H4C 
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68000 

addressing modes, 16-32 

clock speed, 226 

exceptions,35-43 

instruction set, 2-6 

registers, 6-16 

68020,2 

8088/8086, 6, 432 

A 

ABCD, 126-127, 166 

activate event, 214--215, 251, 

253-254 

ADD, 125--126, 166-167 

ADDA, 167 

ADDI, 168 

ADDQ, 20, 125, 168-169 

ADDX, 125--126, 16~170 

_AddResMenu, 312, 325--326, 

329,34~350,408-410,425 

address registers, 8-1 0 

addressing modes, 16-32 

absolute, 28-29 

absolute short, 29 

address register direct, 21 

address register indirect, 

21-22 

443 

addressing modes continued 
address register indirect 

with displacement, 25--26, 

186 

address register indirect 

withindex,27-28 

address register indirect 

with pre-decrement, 

24--25 

data register direct, 20-21 

immediate, 19, 432 

implicit, 18 

program counter with 

displacement, 2~30, 193 

program counter with index, 

31-32 

_Alert, 352, 404--405 

alert box, 238, 352, 358-360, 

404--405 

ALRT resource, 402 

AND, 134, 138 

ANDI, 134, 135--136, 147 

_AppendMenu, 312, 31~320, 

329,332,338,409 

Apple II, 2 

application parameter table, 

180 

arcs, 306, 308 

arithmetic instructions, 

122-131 

arithmetic shift instructions, 

13~143 

arithmetic operators, 59 



444 Index 

ASCilcodes,217-218,428 

ASL, 140-141, 142 

ASR, 140-141, 142 

Asm, 44, 46-64 

assembler directives, 50-64 

auto-key event, 213 

autograph resource, 100-101 

autovector interrupt, 41 

B 

bank-switching, 2 

BCD, see binary-coded decimal 

BCHG, 131-133, 138 

BCLR, 131-133 

_BeginUpdate, 231, 252-253, 

426 

binary-coded decimal 

numbers, 1 22-124, 125 

binary numbers, 122-124 

signed comparisons, 119, 

123-124 

unsigned comparisons, 119, 

123 

binary weight, 8 

Bee instructions, 16, 18, 

117-120, 159,430,432 

blocks, memory 

allocation. 182-1 88 

deallocation, 188 

BNDL resource, 102-103 

Boolean algebra, 137 

Boolean variable, 88 

BRA, 115--116, 159-160 

BSET, 131-133,278 

BSR, 18,34, 115--116, 160, 

189 

BTST. 131-133,333,335,341 

/BUNDLE, 68, 99, 102 

bundle bit, 68, 102 

bundle resource, 1 02-1 03 

_Button, 197, 216 

button-down events, 254-260 

and DAs, 411-412 

button item, 369-370 

c 
carry flag, 15 

_CautionAlert, 352, 404-405 

CCR, see condition code 

register 

character code, 21 7 

character origin, 272 

character rectangle, 272 

_CharWidth, 269, 283 

check box item, 370 

_Checkltem, 312, 335, 351 

CHK, 43, 144, 147-148 

_ClearMenuBar, 312, 327 

clock,226--229 

close box, 238 

_CloseDeskAcc, 407, 411 

_CloseDialog, 353, 388 

_ClosePgon, 298, 309 

_CloseResFile, 98 

_CloseWindow, 231, 251, 259 

CLR, 110, 154 

CMP, 118-119, 129, 170, 433 

CMPA, 171 

CMPI, 171-172 

CMPM, 129-130, 172-173 

CNTL resource, 365, 366 

CODE resource, 66, 75--76 



comments, 50 

Asm, 50 

Link,65 

RMaker, 73-7 4 

comparing numbers, 129-130 

condition code register. 13 

constants, 193-194 

content region, 239 

control character, 217 

control items, 369-371 

Control Manager, 259 

Control Panel, 195 

coordinates systems, 240-242 

global, 205, 221, 241-242 

local. 221 • 241-242 

_CountMitems, 312, 326--327, 

350 

creator code, 66--67 

CURS resource, 222, 223 

cursor, 220-225 

cursor level, 224 

cursorrecord,221-222 

D 

.D, see packed symbol file 

data fork, 69 

data registers, 10 

data types, 83--84 

date, reading, 227-229 

DBcc instructions, 120-122, 

161,431 

DBRA, 122, 350 

DC, 54, 109, 193 

DCB, 54-55, 193 

deactivate event, 214-215 

debuggers, 433 
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debugging. 5, 12, 429-432. 

433-437 

_Delay, 197, 226 

_DeleteMenu, 312, 324, 

327-328 

_DelMenultem, 313, 322 

dereferencing, 187 

desk accessory, 325, 406-427 

editing, 412-413 

finding name, 41 0-411 

mouse clicks, 411-412 

opening, 410-411 

periodic functions, 414 

Desk Manager, 406 

dialog box, 238, 352, 358-360 

creating, 361-365 

.item lists, 365-366 

Dialog Manager, 360-361 

_DialogSelect, 353, 386--387 

_Disableltem, 260, 313, 332 

disk-inserted events, 215 

_DisposDialog. 353, 384, 

387-388,401 

_DisposHandle, 182, 188, 190 

_DisposMenu, 313, 324 

_DisposPtr, 182, 188, 190, 

251,388 

_DisposWindow. 231 , 251 • 

259 

DITL resource, 363, 365-366, 

368,371,402 

DIVS, 128, 173-174 

DIVU, 128, 173-174 

DLOG resource, 361, 363-365 

double-click, 195 

DoubleTime, 195, 201 

drag, 195 
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drag region, 230, 239 

_DragWindow, 232, 257 

_DrawChar,269,281-282, 

283,296 

_DrawDialog, 353 

_DrawGrowlcon, 232, 254, 

259 

_DrawMenuBar, 313, 324, 

329,330,332,350 

_Drawstring, 245, 269, 

281-282,283,287,296, 

351,401,426 

_DrawText, 269, 281-282, 

283 

DRVR resource, 325, 408, 425 

DS,55-56, 109, 194 

.DUMP, 62, 82 

E 

Edit, 44, 46 

effective address, 16, 1 1 0 

element type designators, 76 

_Enableltem, 260, 313, 320, 

332,413 

/END, 65, 69 

END, 61 

_EndUpdate,232,252-253, 

426 

EOR, 134, 135, 137-138 

EORI, 134, 135-136, 147, 401 

EQU, 19, 52, 60, 109, 429 

equate files. so-a 1 

_EraseArc, 298, 308 

_EraseOval, 298, 307 

_ErasePoly, 298, 310 

_EraseRect, 296, 298, 307, 

351 

_EraseRoundRect,298,308 

_EventAvail, 197, 203, 

206-207 

Event Manager, 201-216, 251 

event mask, 201 

eventrecord,203-205 

events, 195-197 

application-defined, 216 

disk-inserted, 215 

handling, 207-216 

1/0 driver, 216 

keyboard, 213 

mouse, 214 

network, 216 

window, 214-215 

exception vector, 11 , 1 78 

exceptions 35-43 

$Axxx instruction, 41 

$Fxxx instruction, 41 

address error, 22, 38 

autovector interrupts, 40 

bus error, 38 

CHK, 43 

ILLEGAL instruction, 41 

interrupts, 39-40 

privilege violation, 38-39 

reset, 37-38 

spurious interrupts, 40 

trace, 39 

TRAP instruction, 41 

TRAPV, 43 

user interrupts, 40 

zero divide, 43 

Exec,44,77-78 

EXG, 112, 155 



_ExitToShell, 350, 360, 436 

EXT, 128-129, 174 

extend flag, 13-14 

extension words, 5 

F 

file type code, 66-67 

_FillArc, 298, 308 

_FillOval, 299, 307 

_FillPoly, 299, 310 

_FillRect, 299, 307 

_FillRoundRect, 299, 308 

_FindWindow, 214, 232, 

254-255,256.338-339, 

350,426 

flags, 13 

_FlushEvents, 198, 201 

font, 271-274 

ascent,273 

baseline, 272 

descent,273 

leading, 273 

widMax, 273 

font information record, 

273-274 

Font Manager, 236 

font rectangle, 272 

FONT resource, 271-272, 350 

Font/DA Mover, 272, 349 

_FrameArc, 299, 308 

_FrameOval, 299, 307 

_FramePoly, 299, 310 

_FrameRect, 300, 307 

_FrameRoundRect, 300, 308 

FREF resource, 101-102 
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_FrontWindow, 214, 233, 256 

functions,82,83 

G 

_GetCtlValue, 354, 371, 

374-375,401 

_GetCursor, 198,223-224 

_GetDltem, 354, 371-374, 

384,400 

_GetFNum, 351 

_GetFontlnfo, 190-191, 270, 

273-274 

_Getltem, 313, 331, 351, 410, 

411,427 

_GetlText, 354, 371, 373-374, 

385,401 

_GetltmStyle, 314, 333 

_GetKeys, 217 

_GetMenuBar, 314, 330 

_GetMHandle, 314, 325, 329, 

425 

_GetMouse, 198, 220-221 

_GetNewDialog, 354, 399-400 

_GetNewMBar, 314, 328-329, 

349,425 

_GetNewWindow, 233, 

24~250,349 

_GetNextEvent, 198, 

203-207,254,338 

_GetPen,270,274,287 

_GetPenState, 300, 305 

_GetPort, 250-251, 426, 427 

_GetResource, 355 

_GetRMenu, 314, 323-324, 

408-410 
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_GetWTitle, 233, 268 

global coordinates, 205, 221 , 
241-242 

global variables, 176 
application, 1 79-180, 

191-193 

system, 178 

QuickDraw, 237-238 
/GLOBALS, 192 

_GlobalToLocal, 233, 242 

GNRL resource, 76-77 

for defining ICON, 336-337 

for defining MBAR, 328 

go-away box, 238-240 

GrafPort, 240-242 

graphics, displaying, 297-310 

_GrowWindow, 257-258, 267 

H 

handle, 180, 185-188 

dereferencing, 187 

heap 

application, 1 79, 1 83, 184 

compaction, 184, 188-189 

system, 179 
HFS, 78 
_HideCursor, 199, 224 

_HideWindow, 387 

_HiliteControl, 355, 373 

_HiliteMenu, 315, 330-331 , 

340 
_HLock, 183, 187 

_HUnlock, 183, 187 

I 

ICN# resource, 101 
icon item, 371 

icon list resource, 101 

ICON resource, 336, 371 

icons, 99 

with menu items, 336-337 

IF .. ELSE .. ENDIF, 58-59 

ILLEGAL, 41 , 145 
INCLUDE (Asm), 56-57, 81 

INCLUDE CRMaker), 73-74, 

431 

INIT resource, 219 

_lnitCursor, 199, 222, 224 

_InitDialogs, 355, 360 

_lnitGraf, 233, 241 

_lnitMenus, 315, 318, 327 

_lnitWindows, 243 

_lnsertMenu, 315, 350 

_lnsertResMenu, 315, 

325-326 

_lnsMenultem, 315, 322 

instruction field, 49 

International Utilities, 229 

interrupt exceptions, 39-40 

interrupt mask, 12-13 

interrupts, 12-13 

non-maskable, 40 
INTL resource, 229 
_InvalRect, 233, 253, 267 

_lnvalRgn, 234, 253, 295 

_lnverRect, 300, 307 

_lnverRoundRect, 300, 308 

_lnvertArc, 300, 308 

_lnvertOval, 300, 307 

_lnvertPoly, 301 , 310 



_IsDialogEvent, 355, 386 

items (dialogs), 367-375 

attributes, 371-375 

disabling, 371 

_IUDateString, 199, 226, 

228-229 

_IUTimeString, 199, 226, 

228-229 

IWM chip, 182 

J 
JMP, 16, 18, 115-116, 

161-162 

JSR, 16, 18, 34, 115-116, 162, 

189 

.Jump table, 179-180 

K 

kem,273,276 

keyboard 

events, 213 

input, 216--220 

keyboard equivalent, 340-341 

key-down event, 213, 

340-341 
key-up event, 213 

Key Caps, 219 

key code, 217 

keys 

character,213,217 

modifier, 213, 217 

_KillPoly, 301 , 31 0 

L 

label, 21 , 48-49 

local, 48 
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naming rules, 48 

label field, 48-49 

LEA,57, 110, 155, 194 

_Line, 301 , 309 

line A emulator, 42 

line F emulator, 42 

lines, drawing, 305-306 

_LineTo, 301, 309 

Link program, 44, 64-69 

LINK, 34, 112-114, 155, 

190-191 

linker control file, 64-69 

code modules, 65-66 

.ListToDisp, 64 

.ListToFile, 63--64 

local coordinates, 241-242 

local variables, 113 

_LocalToGlobal, 234, 242 

logical instructions, 134-138 

logical shift instructions, 

139-143 

logical operators, 59 

LSL, 140-141, 142 

LSR, 140-141, 142 

M 

machine code, 4 

MACRO, 59--61 

macro files, 80-81 

MacsBug, 12, 147,433-437 

MBAR resource, 325, 

328-329,349 
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MDS, 4, 44 

addressing modes, 1 7-18 

memory map, 176-182 

memory-mapped 1/0, 181-182 

menu, 319-322 

bar,311,318,327-331 

item, 311, 331-338 

item selection, 33S-341 

Menu Manager, 214, 255, 260, 

311-351 

menu record, 319 

MENU resource, 319, 

322-324,325,338,410 

_MenuKey, 316, 341 

_MenuSelect, 189-190, 316, 

331,339,341,350,413,427 

MFS, 79 

modal dialog, 361, 375-385 

_ModalDialog, 355, 375, 

383-385,387,388,399-401 

modeless dialog, 361, 385-387 

modifier character. 320-322 

mouse 

button, 216 

events, 214 

position, 220-222 

MOVE, 1 OS-109, 149 

from CCR, 149 

from SR, 151 

to CCR, 150 

to SR, 150 

USP, 151 

_Move,270,274,305-306 

MOVEA, 110, 152 

MOVEM, 111-112, 152-153 

MOVEP, 114-115, 153 

MOVEQ, 20, 110-111, 154 

_MoveTo, 189, 245, 270, 274, 

287,295,305-306 

MULS, 128, 173-174' 

MULU, 128, 173-174 

N 

NBCD. 126-127, 175 

NEG, 126, 175 

negative flag, 14 

NEGX, 126, 175 

_NewDialog, 356, 361-365 

_NewHandle, 183, 186, 190 

_NewMenu, 316, 319-320, 

349.409 

_NewPtr, 182, 184, 185, 186, 

190,245,251,362 

_NewRgn, 295-296 

_NewWindow, 234, 243-245, 

249-250 

.NoList, 63 

non-maskable interrupt, 40 

NOP, 5, 163 

NOT, 134, 136, 137-138 

_NoteAlert, 356, 404-405 

null event, 202 

_NumToString, 297, 301 

0 

object code. 4 

_ObscureCursor, 199, 224 

_OpenDeskAcc,407,411,427 

_OpenPoly, 301 , 30S-309 

_OpenResFile, 98, 249, 

401--402,429 

operand field, 49-50 



operands, 5-6 

operation word, 5 

operation system calls, 42, 

88-89, 178 

OR, 134, 137-138 

ORI, 134, 135--136, 147 

/OUTPUT, 65, 67 

ovals, 306, 307 

overflow flag, 14-15 

p 

PACK resource, 76 

_Pack6, 227-229 

_Pack7,245,296-297 

packed symbol file, 62, 81-82 

PackMacs.txt, 228 

PackSyms, 62, 82 

_PaintArc, 302, 308 

_PaintOval, 302, 307 

_PaintPoly, 302, 310 

_PaintRect, 302, 307 

_PaintRoundRect, 302, 308 

_ParamText, 356, 368 

Pascal, 82-88 

Path Manager, 79 

pathname, 78 

PEA, 34, 57, 110, 155--156, 

268,282,431 

pen characteristics, 303-305 

_PenMode, 302, 303 

_PenNormal, 302, 303-305 

_PenPat, 303, 304 

_PenSize, 303 

PICT resource, 371 

picture item, 371 

pixel, 180 

point, 242 

point size, 272 

pointer, 184-185 
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master, 185 

polygon, 306, 308-310 

popping, 23 

privilege violation, 41 

PROC resource, 75--76 

procedures,82,83 

program control instruction, 

115--122 

program counter, 15--16 

programmer's switch, 39-40 

purging, 72 

Q 

QuickDraw, 179--180, 191. 

192,224,236 

global variables, 237-238, 

241 

R 

radio button item, 370 

RAM space, 176, 181 

re-entrant code, 112 

rectangle, 240, 306, 307 

recursive code, 112 

REG, 53, 111 

register list, 53, 111 

registers, 6-8 

address, 8-1 0 

data, 7, 10 

status, 10, 11 

_ReleaseResource, 324 
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relocatable code, 30, 183-184, 

194 

relocatable object code, 64 

RESET, 145, 148 

resource fork, 69 

/RESOURCES, 68-69, 72, 73, 

429 

resources, 69-72 

attributes, 71-72 

creating a file. 97-98 

ID codes, 71 

RMaker, 44, 72-77 

using with Link, 68-69 

ROL, 139-140, 142 

ROM space, 176, 178, 181 

ROR, 139-140, 142 

round-corner rectangle. 306. 

307-308 

routine selector, 227-228, 297 

ROXL, 139-140, 142 

ROXR, 139-140, 142 

rotate instructions, 139-143 

RTE, 16,34, 148, 163 

RTR, 16, 34, 116--117, 163, 

189 

RTS, 16,34, 116--117, 164, 

189 

s 
SBCD, 126--127, 166 

Sec instructions 120, 164 

sec chip. 39--40. 1 82 

screen buffer, 180 

scroll controls, 230, 239 

_ScrollRect, 270, 295-296 

SCSI interface, 1 

search paths, 78-80 

segment, 66 

_SelectWindow, 214, 234, 

254,256,427 

_SelIText, 357, 371, 373-374 

serial ports, 1, 40 

SET, 19,52,60, 109 

_SetCtIValue, 357, 371, 

374-375,400 

_SetCursor, 199,223,224 

_SetDitem, 357, 371-373 

_Setitem, 317, 331 

_SetIText, 357, 371, 373 

_Setitmicon, 317. 337-338 

_SetitmMark, 31 7, 335-336 

_SetitmStyle, 31 7, 333 

_SetMenuBar,317,330,349 

_SetPort,250,254,276,349, 

387,426 

_SetWTitle, 234, 268 

shapes, drawing, 306--307 

_ShieldCursor, 200, 224-225 

shift instructions. 139-143 

_ShowCursor, 200, 224 

_ShowWindow, 387. 400 

sign bit, 110 

sign extension, 9-10 

signature, 66--67 

size box, 239 

_SizeWindow, 235, 258, 267 

sound buffer, 181 

Sound Driver, 225 

source transfer mode, 278, 

280 

speaker,225 

spuriousinterrupts,41 



stack,8,23,32-35, 179, 

189-191 

stack frame, 113 

stack pointer, 9, 33-34 

supervisor,9, 12,34 

user, 9, 12, 34 

stages word, 402-404 

/START, 68 

static text, 367-368 

status register. 10--12 

control instructions, 

146-147 

_StillDown, 200, 216 

STOP, 145, 148 

_StopAlert, 358, 404-405 

STR# resource, 74 
STRING_FORMAT, 50, 57-58, 

268,282.287,331,431 
string immediate, 49 

_StringToNum, 297, 303 

_String'\Nidth,271,283,287 

style word, 333-334 

SUB, 126, 166-167 

SUBA, 167 

SUBI, 168 

SUBQ, 20, 168--169 

SUBX. 126, 169-170 
subroutine, 116 

supervisormode,8--10 

supervisor state, 12 

SWAP, 112, 157 
_SysBeep,200,225 

_SysEdit, 408, 413-414, 427 

SysEvtMask,201,202 
system byte, 10, 11-13 

system control instructions, 
144-148 
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system error handler. 181 
_SystemClick, 235, 256, 408, 

412,426 

_SystemTask,408,414,426 

T 

TAS, 130--131, 164-165 

_TElnit, 360--361 

testing numbers, 130--131 

text, display of, 269-296 

_TextFace,271,278,283 

_TextFont,271,276-277, 

283,351 

;... TextMode, 271, 281 
_TextSize,271,277-278,283, 

351 

_TextWidth, 271, 283 

thumb, 239 

tick, 204, 225 

Ticks, 201 

Time, 201 

time of day, reading, 227-229 

trace mode, 11-12 

_TrackBox,235,259-256 
_TrackGoAway, 235, 259, 260 

.TRAP. 42, 51-52 

TRAP,41, 146, 147 

trap dispatch table, 1 78 

trap files, 80--81 

TRAPV,43, 146, 147-148 
TST, 130--131, 165,259,350 

two's complement, 14, 124 
/TYPE, 67 

TYPE statements, 74-77 
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u 
UNLK, 34, 112-114, 158, 

190-191 

_UnLoadSeg, 66 

update event, 214-215, 

252-253 

update region, 252 

user byte, 10, 13-15 

user-interface toolbox, 42, 

84-85, 178 

userinterrupts,41 

user mode, 8-9 

v 
_ ValidRect, 236, 253 

_ValidRgn, 236, 253 

VAR identifier, 83 

variable, 191-193 

variable text box, 368-369 

version data resource, 

100-101 
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1. Whether you own a Macintosh 
or want to buy one, this book 
tells you everything there Is to 
know about it as well as what 
it can do. You'll discover the 
Macintosh's best kept secrets 
by tapping all of its capabil­
ities. $15.95 

4. Your step-by-step guide for 
using the Macintosh to run 

your office and handle all 
spreadsheet, graphing, file 

management and word pro­
cessing needs. Includes 

Introduction to Macintosh 
terminology, techniques 

and programs. $18.95 

2. This book is for the novice 
who wants to learn how to pro­
gram and the experienced 
Pascal programmer who 
wants to use Macintosh 
Pascal. Contains detailed 
descriptions of file usage 
on 1/0. $19.95 

3. This book gives artists and 
designers a basic under­
standing of the tools used In 
MacPaint to create drawings 
and generate ideas for design 
projects. Teaches one step-at­
a-time in logical understand­
able increments. $15.95 

5. The latest on Microsoft 
BASIC, Version 2.1. Includes 
a tutorial with start-to-finish 
Instructions for using and 
programming with commands 
statements and functions 
explained In narrative form; 
many example programs; 
BASIC commands listed 
alphabetically, and more. 
$23.95 

Now at your book or computer store. 800 624 0023 In New Jersey· 
Or order toll-free today: • • 800-624-0024 · 
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1. The perfectlntro to CP/M-86 
even If you've never programmed 
In assembly language before. 
Includes sections on sequential 
file handling and memory manip­
ulation, and more. $21 .95 

5. Our best·selllng assembler 
book has been made even better! 
It now Includes 30 assembler 
Macros and version 2.0 of the 
IBM Assembler. $21.95 

2. Beyond the basics, this guide 
explores new structured concer,:s 
to analyze and solve problems n 
C with tools of modularity, Input 
and output functions, arrays and 
structures, and bit manipulation. 
$21.95 
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6. For everyone who thought APL 
was too unorthodox to bother 
learning, this guide will unlock the 
secrets to 111 logic and show you 
how to write the fastest, most 
compact code. $22.95 

3. The special focus Is on screen 
management and data retrleval. 
You ' ll find a library of reusable C 
software tools to help create Inter­
active systems, Including file 
management, screen forms, etc. 
$21 .95 

7. The author of our best-selllng 
assembler books now demon­
strates his detailed and accurate 
style on the 80286 chip. $21 .95 

4. The best C articles from the 
hlghly ,respected Dr. Dobb'• 
Journal dealing axcluslvely with 
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Now at your book or computer store. 800-624-0023 In New Jersey: 
Or order toll-free today: 800-624-0024 
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n 
1. This guide presents the 
nuts and bolts of program­
ming the 80286 to get the 
most out of the AT's power. It 
includes discussions of the 
entire intel CPU family for 
perspective and focuses on 
IBM BIOS to enable program­
mers to get the most out of 
its extended services. Exam­
ples include both assembly 
language and Pascal code to 
illustrate software interrupts 
for DOS services, extended 
memory access, and much, 
much more. $21.95 

2. Perfect for both beginners 
and experienced program­
mers, you'll find everything 
from the basics of computer 
numbering through to step­
by-step instructions for using 
the IBM Macro Assembler. 
Clearly written, it presents 
logical groupings of the 
entire 80286 instruction set 
for quicker, easier learning 
along with complete coverage 
of BIOS and a library of over 
30 macros for faster pro­
gramming. It also covers 
graphics and sound control. 
$21.95 (Disk available) 

Now at your book or computer store. 
Or order toll-free today: 

802860000 

ASSEMBLY 
I.ANGUAGE 
ONMS-OOS 

OOMPUTERS 

Leo J. Scanlon 

3. Written for AT "compat­
ibles;• Scanlon's plain 
English, tutorial style covers 
a crash course in computer 
numbering, the fundamen­
tals of assembly language, 
assemblers, and the 80286's 
instruction set. The guide 
includes programs for doing 
high-precision arithmetic, 
sorting, and code conver­
sions along with procedures 
for using Microsoft's Macro 
Assembler, EDLIN, SYMDEB 
debugger, and LINK. $21.95 

4. Here's the ultimate refer­
ence source that includes 
over 150 solutions to com­
mon hardware-control tasks 
through high-level or assem­
bly programming or system 
functions. It shows how to 
code for directory access, 
keyboard macros, and 
advanced video and sound 
control. Complete discus­
sions of graphics on the 
EGA, port and modem con­
trol, printer manipulation, 
and file operations answer 
just about every question 
that arises in programming 
interfaces. $22.95 
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1. Beyond the bealca, this guide explores 

:,WV:t:! ~~~:~~c!re and 
modu~rtty, Input and output functions, 
wraya •nd atruc:turea, and bit manlpuletlon. 
$21.95 

5. A definitive reference text tor advanced 
programmers. You'll find over 150 discus­
sions of common hardware-control tHks (In 
BASIC, Paacal, or C) as well as assembler 
overlays , drivers, and re11-time operators. 
$22.95 • 

&sembly 
Language 
Aoutines,.,, .... llMPC 

6. Perfect for both beginners and experi­
enced programmers, you' ll find everything 
from the basics of computer numbering 
th rough to step-by-step Instructions tor 
using the IBM Macro A11embler. With com­
plete coverage of BIOS and a llbrary of over 30 macros tor taster programming. $21.95 
(Disk available) 

~~~~~ru~.0~ro'::e1~m o~~~ ~d~~e,.ced 
programming concept~ lulorlal In formal 
that uHa BASIC tor examples, tt covers 
techniques such as: linked data structures; 
recursion ; r,lpellnln' ; and dynamic storage 

~1~::."s2~~~~r.~·~~"J~~~;)2s sub-

..... R.CmiJlllW.F.191 

4. Includes code ll11ing1 for three working 
debuggers Including alngle-atepplng, cro11 
referencing, and mapping utlllUea. $19.95 
(Diak avsllab~) 

8. The title might say .. advanced" but you 'll 

:~~afsu~~~1:$~~!"~~~~~';: ~~~~~ou 
through truly soph,stfeated 3-0 assembly 
routines. Includes block graphics, creating 
a ~aphlcs editor, dlrectly programming 
~or:. s~~~r•phlcs adapter, and much 

Now at your book or computer store. 800-624-0023 In New Jersey: 
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ASSEMBLY 
LANGUAGE 

Unlock the power of assembly language programming on the 
Macintosh with this master key-a thorough guide that shows you 
how to create the fastest and most efficient Mac programs possi­
ble, explains every nook and cranny of the 68000 microprocessor, 
and gives you plenty of example programs to learn from. The 
assembler used is version 2.0 of Apple's Macintosh 68000 Devel­
opment System (MDS). This is the ideal book for programmers who 
want to quickly learn the fundamentals of assembly language 
programming on the Macintosp . 

This book will lead you step-by-step through each stage in the 
development of an assembly language program. You will learn 
how to use such MDS programming tools as the editor, assembler, 
linker, and resource compiler. You '11 also learn how to create pro­
grams that run in the unique Macintosh environment using the 
Window Manager, the Menu Manager, the Dialog Manager, and 
many other toolbox subroutines . An entire chapter is devoted to 
showing you how to write applications that work with desk acces­
sories. 
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