


















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































procedure DrawMenuBar; 

Once an application has fetched its menus, they're inserted into the menu 
bar with InsertMenu; it inserts theMenu into the menu list before menu 
beforeID. If beforeID is 0, the new menu is added at the end. The 
application's menus must be drawn on the screen by the DrawMenuBar 
procedure. 

procedure AddResMenu(theMenu: MenuHandle; theType: ResType); 

The AddResMenu call adds the names of all resources of the indicated type 
to a MenuHandle; use type DRVR to fetch desk accessory names. 

function MenuSelect(startPt: Point): LongInt; 

Call MenuSelect after a mouse-down in the menu bar. The long integer it 
returns contains the number of the menu selected (1 = leftmost menu; 0 = 
no selection) in its most significant word and the number of the item 
selected (1 = topmost item) in its least significant word. 

function MenuKey(c: Char) : LongInt; 

Call MenuKey to respond to keyboard events representing Command-key 
equivalents. After a key-down event with Command held down, pass 
MenuKey the character typed. MenuKey highlights the appropriate menu 
title, if any, and returns a long integer representing selection information in 
the same format returned by MenuSelect. 

procedure HiliteMenu(menuID: Integer); 

Call HiliteMenu with a parameter of 0 to unhighlight a menu highlighted by 
either MenuSelect or MenuKey. 

procedure SetItem(theMenu: MenuHandle; item: Integer; itemString: Str255); 
procedure GetItem(theMenu: MenuHandle; item: Integer; var itemString: Str255); 

SetItem changes the text of the given menu item to itemString. GetItem 
returns the text of the given menu item in itemString. 

procedure DisableItem(theMenu: MenuHandle; item: Integer); 
procedure EnableItem(theMenu: MenuHandle; item: Integer); 

Given a menu item number in the item parameter, DisableItem disables that 
menu item; given 0 in the item parameter, it disables the entire menu. 
Similarly, EnableItem enables the item and an item parameter of 0 enables 
the entire menu. 
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Desk Manager 

function OpenDeskAcc(theAcc: Str255): Integer; 

If the user chooses a desk accessory from the Apple menu, call 
Open DeskAcc. Parameter theAcc-the name of the DA-is obtained with the 
Menu Manager's GetItem routine. 

procedure SystemClick(theEvent: EventRecord; theWindow: WindowPtr); 

Call System Click whenever FindWindow reports that a mouse-down 
occurred in a system window. 

function SystemEdit(editCmd: Integer): Boolean; 

Call SystemEdit when the user chooses one of the Edit menu's first five 
items. If you've arranged this menu in the standard way (Undo, separating 
line, Cut, Copy, Paste), this requires the expression: 

if SystemEdit(menuItem-l) 

procedure SystemTask; 

SystemTask provides open DAs with periodic processing time. Call it once 
each time through your program's main event loop. 

Dialog Manager 

type 
DialogRecord = record 

window: WindowRecord; 
items: handle; 
textH: TEHandle; 
editField: Integer; 
editOpen: Integer; 
aDefItem; 

end 

DialogPtr = WindowPtr; 
DialogPeek = ADialogRecord; 

function GetNewDialog(dialogID: Integer; dStorage: Ptr; behind: WindowPtr) 
: DialogPtr; 
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GetNewDialog fetches a DLOG template and its associated item list (DITL) 
resource. As with GetNew Window, pass nil as the d5torage parameter and 
GetNewDialog will create storage on the heap for the dialog record for you. 
Pass Pointer(-1) to open the dialog's window on top of existing windows. 

procedure DisposDialog(theDialog: DialogPtr); 

When you're through with a dialog, call DisposDialog to erase it from the 
screen and free up the memory occupied by its various data structures. 

procedure ModalDialog(filterProc: Procptr; var itemHit: Integer); 

With a modal dialog box as the active window, call ModalDialog repeatedly 
to handle events in the dialog's window; after handling an event involving 
an enabled dialog item, it returns with the item number in itemHit. 

procedure GetDItem(theDialog: DialogPtr; itemNo: Integer; 
var itemType: Integer; var item: Handle; var box: Rect); 

GetDItem takes in two facts and returns three. Given the indicated dialog 
and item number, it returns information about that particular item: Its type 
(e.g., radioButton, staticText), bounding box, and a handle to its underlying 
data structure. 

procedure GetIText(item: Handle; var text: Str255); 
procedure SetIText(item: Handle; text: Str255); 

After the user has worked with an editText item (as determined by itemHit 
of ModalDialog, use GetIText to see what string value it has now. To change 
the text (perhaps to suggest a different response), use 5etIText. Both 
routines expect a handle to the structure used to store this text; you'll get 
this from GetDItem. 

procedure ParamText(sl,s2,s3,s4: Str255); 

ParamText provides the string data to be plugged into the 1\0 through 1\3 
placeholders in DITL items. 51 replaces 1\0, s2 replaces 1\1, and so on. If a 
dialog box doesn't require four placeholders, then simply pass the null 
string (") for the extras. 

function NoteAlert(alertID: Integer; filterProc: ProcPtr): Integer; 
function CautionAlert(alertID: Integer; filterProc: ProcPtr): Integer; 
function StopAlert(alertID: Integer; filterProc: ProcPtr): Integer; 
function Alert (alertID: Integer; filterProc: ProcPtr): Integer; 
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The four alert functions invoke the alert defined by the alert template with 
ID alertID. They function identically except for the icon displayed by the 
alert's window. Taking Alert as the example, Alert calls the current sound 
procedure, if any, passing it the sound number specified in the alert 
template for this stage of the alert. If no alert box is to be drawn at this 
stage, Alert returns a function result of -1; otherwise, it creates and displays 
the alert window, and returns the value of the button clicked to dismiss the 
alert. 

File Manager 

type 
OSType = packed array [1 .. 4] of Char; 
OSErr = Integer; 
FInfo = record 

fdType: OSType; 
fdCreator: OSType; 
fdFlags: Integer; 
fdLocation: Point; 
fdFldr: Integer; 

end; { FInfo } 

record of finder info } 
file's type} 
file's creator} 
flags ex. hasbundle,invisible,locked,etc. 
file's location in folder} 
folder containing file } 

function FSOpen(fileName: Str255; vRefNum: Integer; var refNum: Integer): OSErr; 

FSOpen prepares file fileName in volume/directory vRefNum for reading or 
writing, and sets its mark to position O. 

function FSRead(refNum: Integer; var count: LongInt; buffPtr: Ptr): OSErr; 

FSRead reads count bytes from file refNum, starting at the position of its 
mark, and places these bytes in memory starting at address buffPtr and 
working up. 

function SetFPos(refNum: Integer; posMode: Integer; posOff: LongInt): OSErr; 

SetFPos sets open file refNum's mark. PosMode controls how the posOffset 
parameter is interpreted; it must contain one of the following values: 

const 
fsAtMark = 0; {at current mark -- ignore posOff } 
fsFromStart = 1; {set mark relative to beginning of file 
fsFromLEOF = 2; {set mark relative to logical end-of-file 
fsFromMark = 3; {set mark relative to current mark } 
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function FSClose(refNurn: Integer): OSErri 

FSClose terminates the relationship between a file and its reference number. 

function FSWrite(refNurn: Integeri var count: LongInti buffPtr: Ptr) :OSErri 

FSWrite writes count bytes from the memory buffer pointed to by buffPtr to 
file refNum. Writes occur at the mark of an open file and advance it an 
amount equal to the number of bytes written. If the file doesn't exist 
already, you'll need to Create it beforehand. 

function Create (fileNarne:Str255ivRefNurn: Integericreator, fType:O SType): OSErri 

Create sets up a new file named fileName on the volume/directory 
combination specified by vRefNum. The creator and {Type parameters set the 
corresponding Finder attributes for the new file. The new file must be 
opened before I/O to it can commence. 

function FlushVol(volNarne: StringPtri vRefNurn: Integer): OSErri 

Flush Vol writes out the contents of the associated volume buffer and 
descriptive information about the volume (if they've changed since the last 
FlushVol call). 

function FSDelete(fileNarne: Str255i vRefNurn: Integer): OSErri 
function Renarne(oldNarne: Str255i vRefNurn: Integeri newNarne: Str255): OSErri 

FSDelete removes file fileName from volume vRefNum. Rename changes the 
name of file oldName on volume/directory vRefNum to newName. 

function GetFInfo(fileNarne:Str255ivRefNurn:Integeri var theInfo: FInfo) :OSErri 
function SetFInfo(fileNarne:Str255i vRefNurn:Integeri theInfo: FInfo) :OSErri 

GetFlnfo and SetFlnfo read and write Finder information about a file. 

function GetEOF(refNurn: Integeri var fileLength: LongInt): OSErri 

GetEOF returns the length of a file. 

function GetFPos(refNurn: Integeri var filePos: LongInt): OSErri 

GetFPos returns the current position of a file's mark. 
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Standard File 

type 
SFReply = record 

good: Boolean; 
copy: Boolean; 
fType: OSType; 
vRefNum: Integer; 
version: Integer; 
fName: string[63); 

end; 

SFTypeList = array [0 .. 3) of OSTypei 

procedure SFPutFile(where: Point; prompt, origName :Str255; 
dlgHook: ProcPtr; var reply: SFReply); 

Call SFPutFile to save a data file with the name and directory selected by 
the user. Where indicates the upper left corner of the PutFile dialog. Prompt 
and origName are a prompt string and the default file name, respectively. 
Pass nil for dlgHook to use default processing of this box. The user's 
response is stored in record variable reply, of type SFReply. No files are 
created or written as a result of SFPutFile; instead, you act on what returns 
in the reply record. If reply.good is True, then the user wants to create the file 
indicated by reply.fName in volume/directory reply.vRefNum. 

procedure SFGetFile(where: Point; prompt:Str255; fileFilter: ProcPtr; 
numTypes: Integer; typeList: SFTypeList; 
dlgHook: ProcPtri var reply: SFReplY)i 

Call SFGetFile to let the user choose an existing file in a particular directory 
of a particular volume. Where indicates the upper left corner of the GetFile 
dialog; prompt is ignored. Pass nil for the fileFilter and dlgHook parameters 
to obtain default processing of this routine. 

The numTypes and typeList parameters enable SFGetFile to include only 
certain file types. You invoke filtering by preparing a variable of type 
SFTypeList with as many as four types, and setting numTypes equal to the 
number of elements in typeList used. Passing -1 for numTypes causes all 
types to appear. The file is not actually read by this selection process; that's 
up to your program. If reply.good is True, then the user wants to open the 
file indicated by reply.fName in volume/ directory reply.vRefNum. 
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Miscellaneous Routines 

procedure GetSoundVol(var level: Integer); 
procedure SetSoundVol(level: Integer); 

These routines set or retrieve the current volume level, an integer between 
o and 7, inclusive. 

procedure UprString(var theString: Str255; diacSens: BOOLEAN); 

UprString converts every lowercase letter in its string parameter to its 
uppercase equivalent. Pass False as the diaeSens parameter to strip 
diacritical marks from the string. 

procedure Delay (nurnTicks: LongInt; var finalTicks: LongInt); 

Delay inserts a pause of numTieks sixtieths of a second, and returns in 
finalTieks the total number of ticks from system startup to the end of the 
delay. 

procedure SysBeep(duration: Integer); 

SysBeep causes the speaker to beep for the number of ticks (sixtieths of a 
second) specified by the duration parameter. The volume of the beep 
depends on the current speaker volume setting, which the user can adjust 
with the Control Panel desk accessory. If the speaker volume is 0, SysBeep 
instead blinks the menu bar. 

function GetString(stringID: Integer) : StringHandle; 

GetString returns a handle to the string having the given resource 10, 
reading it from the resource file if necessary. If the resource can't be read, 
GetString returns nil. 

procedure GetIndString(var theString:Str255;strListID:Integer;Index:Integer); 

GetIndString returns in theString the indexth entry in string list resource 
strListID. If the resource can't be read or the index is out of range, the null 
string is returned. 

procedure PackBits(var srcPtr,DstPtr: Ptr; srcBytes: Integer); 

PaekBits compresses sreBytes bytes of data starting at srePtr and stores the 
result at dstPtr. The value of sreBytes should be less than 128. After the 
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compression, srcPtr is incremented by srcBytes and dstPtr is incremented by 
the number of bytes that the data was compressed to. 

procedure UnpackBits(var srcPtr, dstPtr: Ptr; dstBytes: Integer); 

With srcPtr a pointer to data compressed by PackBits, UnpackBits expands 
the data and stores the result to the address in dstPtr. DstBytes is the value 
that was passed to PackBits in its srcBytes parameter when the data was 
initially packed. After the data is expanded, srcPtr is incremented by the 
number of bytes that were expanded and dstPtr is incremented by dstBytes. 

procedure NumToString(theNum: LongInt; var theString: Str255); 

NumToString converts theNum into string form and returns the result in 
theString. 

procedure StringToNum(theString: Str255; var theNum: LongInt); 

StringToNum converts a numeric value in string form into its long integer 
equivalent. 

function NewString(theString: Str255) : StringHandle; 

NewString allocates the specified string as a relocatable object on the heap 
and returns a handle to it. 
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B 

Answers to Exercises 

Chapter 3 

1) Identifiers: 

1. user-defined constant (YourName) 
2. user-defined variables (A,B,C) 
3. predeclared identifiers (integer, ReadLn, WriteLn) 

4) Change assignment statement to 

a) C := 2 * (A-B); 
b) C := A - 2 * B; 
c) C := 5 * A - 3 * B; 
d) C :=A *B; 
e) C := A mod B; 

5) A and B are of the type Integer and cannot have values of the type Real; 
trying to enter one causes a run-time error. 

6) A and B are now of the type Real and can therefore have real values. 

Chapter 6 

1) 15 
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2) 15 (again) 

3) 24 

4) 15 

5) 24 

6) 4.8 

Chapter 9 

First Set 

1) No (too big) 

2) No (contains comma) 

3) Yes (hexadecimal $b = 11 decimal) 

4) Yes (predefined in Turbo) 

5) Yes (smallest possible number) 

6) No ("H" is not a legal hex digit) 

7) No (the decimal point makes it a real number) 

8) Yes 

Second Set 

1) 2.0E4 (or 2E4, 20E3, ... ) 

2) -2.5E-5 (or -O.25E-4, -O.025E-3, .. .) 

3) 4.277El (or 0.4277E2, etc.) 

4) -5.300005E5 (and others) 

Third Set 

1) .00000000015 

2) -5545454000000.0 
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3) 2.0 

Chapter 10 

1) One way to set Yesterday to the previous day of the week reliably would 
be 

if DayOfWeek = Monday then 
Yesterday:= Sunday 

else 
Yesterday := Pred (DayOfWeek); 

Chapter 25 

First Set 

1) 50 

2) 6188 

3) 63 

4) 1065 

Second Set 

1) 2031385 

2) $FFD 

3) 1011012 

4) 12357 
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c 
Help! 

Do I need Turbo Pascal to be able to run programs I developed with it? 

No, you can create a stand-alone (double-c1ickable) application by selecting 
the Compile To Disk command from the Compile menu. 

What are the code and data limits for a Turbo Pascal program? 

The Macintosh limits the code size of a program to 32K bytes. You can 
overcome this limitation by segmenting your program. This means you can 
have several32K segments, with the total size of your program limited only 
by disk space. For more information on segmenting, see "Large Programs 
and Segmentation" (Chapter 9) and "Units and Large Programs" (Chapter 
8) in the Turbo Pascal manual. 

The Macintosh limits a program to 32K bytes of global data. To overcome 
this limitation, you can use pointers, as in the following example: 

program SaveSpace; 
type 

BigArray = array[1 .. 10000] of Integer; 
{ If we declared a variable of this type, it would } 
{ occupy 20K bytes--more than half of our global data space! 

var 
SpaceSaver : ABigArray; 
i : integer; 

begin 
New(SpaceSaver); {allocate space for array off of the heap 
for i := 1 to 10000 do 

SpaceSaverA[i] := i; { index element by derefencing pointer 
end. 
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Are variables initialized automatically in Turbo Pascal? 

Turbo Pascal doesn't initialize user-defined variables at run time. You must 
do so before it can be used. 

What is the maximum length of a string? 

Turbo Pascal allows 255 characters in a string. 

I have a for loop that writes to the string position using index(str1[iJ). 
When I write out the string, however, it has the old length. 

When updating the value of an index of a string, update the length byte. 
We recommend using the Insert procedure to change the value of a 
particular character in a string, since all the string-manipulation routines in 
Turbo Pascal automatically change the length of the string. 

When I use FillChar on a string, it gets messed up. 

Remember that the zero-most byte of a string is used to hold the current 
length of the string. Immediately after using FillChar, set the length byte of 
your string to the appropriate value. 

How do you raise a number to a power? 

Include the following function in your program: 

function Raise (x, y : Real) : Real; 
begin 

Raise := exp(y * In(x)); 
end; { Raise } 

How do I get a real number printed in non-exponential notation? 

You must use real formatting: 

WriteLn(R : 14 : 3) 

This means write the value of R, use a field width of 14 characters, and 
place 3 of them to the right of the decimal point. 

How do I take the log base 10 of a number? 

Include the following function in your program: 

function Log(r : Real) : Reali 
begin 
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Log := 1n(r) /1n(10); 
end; 

I tried to call one of the Macintosh Toolbox routines that takes a 
parameter of type PTR and got a compiler error 44 (Type Mismatch) when I 
passed it a StringPtr. How can I get this to compile? 

Because of Pascal's strong typing rules, you can't directly assign a value of 
type PTR, for example, to some other pointer type. Instead, you have to 
coerce the pointer from one type to another with variable type casts. See 
IIVariable-Type-Casts" at the end of Chapter 19 in the Turbo Reference 
manual for an example. 

I am writing a program that uses a Mac-style interface. When the program 
starts up, a window flashes up on the screen and then disappears. How do I 
get rid of this window? 

What you are seeing is Turbo's PasConsole window, which makes it easy to 
set up textbook programs. To eliminate PasConsole, set the {$U-} directive 
after your program statement. 

WARNING: PasConsole initializes various Toolbox managers for you, so if 
you set {$U-} you must explicitly initialize these managers. Please refer to 
IIInitialization" in Chapter 9 of the Turbo Pascal manual. 

I'm trying to write a program using QuickDraw, but nothing seems to get 
initialized as Inside Macintosh indicates should happen. What is going 
wrong? 

If your program does not have the {$U-} directive, the PasConsole unit is 
automatically used in your program. Pas Console defines and initializes its 
own set of QuickDraw global variables to support the console window. 

If your program uses both Pas Console and QuickDraw, the QuickDraw unit's 
own set of global variables needs to be initialized by making the call 
Ini tGraf (@thePort). Before doing this, however, you must save the 
pointer to the PasConsole window or its value will be wiped out in the 
InitGraf call, as illustrated below. Include the following procedure and call 
it once at the very beginning of your program. 

procedure SetUpQuickDraw; 
var 

TurboPort : GrafPtr; 
begin 

GetPort(TurboPort) { Save the PasConso1e window pointer} 
InitGraf(@thePort) 
SetPort(TurboPort) {Restore the PasConso1e window pointer} 
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end; 

Each time I run QuickDraw's random number generator, it generates the 
same sequence of numbers even though I change the value of RandSeed (the 
seed value used by the generator). What am I doing wrong? 

RandSeed is a QuickDraw global variable, so you need to initialize this 
variable with the SetUpQuickDraw procedure listed in the previous answer. 
Below is a sample program that uses the system clock to ensure that the 
program generates a different sequence of numbers each time: 

program RandomTest; 
uses MemTypes, QuickDraw, OSIntf, Toollntf; 

var 
i : integer; 

begin 
SetUpQuickDraw; { Use the procedure listed above 
RandSeed := TickCount; { Set the seed to the time 
for i := 1 to 20 do 

WriteLn(abs(Random) mod i); 
ReadLn; 

end. 

How do I output text from my program to the printer? 

You must include the PasPrinter unit and Write to the printer logical device: 

program PrintTest; 
uses PasPrinter; 

begin 
WriteLn(Printer, 'Send this to the printer'); 
Close (Printer) ; 

end. 

NOTE: On LaserWriter printers, you must close the printer logical device to 
get output. 

How do I do a screen dump to the printer? I want to print out QuickDraw 
graphics as well as Turbo's Turtlegraphics. 

The following program demonstrates the Macintosh calls to print the top 
folder on the screen and/ or the whole screen: 

program ScreenDump; 
uses MemTypes, QuickDraw, OSIntf, Toollntf, MacPrint; 

procedure HardCopy(TopWindowOnly : Boolean); 
begin 

PrDrvOpen; 
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if TopWindowOnly then 
PrtCall(iPrEvtCtl, LprEvtTop, 0, LScreenBits) 

else 
PrtCall(iPrEvtCtl, LprEvtAll, 0, LScreenBits); 

PrDrvrClose; 
end; { HardCopy } 

begin 
HardCopy (true) ; 

end. 
{ Print Turbo's PasConsole window} 

The Turbo Pascal manual indicates you can shift text left and right using 
the Command-O and Command- keys. I was unable to shift text in my program 
using these keys. Also, these commands aren't highlighted on the Edit 
menu. 

The text you highlight to be shifted must be made up of complete lines of 
text. To mark a complete line, move the mouse to the leftmost column on 
the screen and select the text by dragging straight down the left side. You 
should see the lines highlighted all the way across the screen. You can then 
shift the entire (rectangular) block. 

Is there any way to stop a Turbo program short of hitting the Reset button 
and restarting the machine, which is very time consuming? 

The following procedure sets up your system, so you can break out of a 
Turbo Pascal program without rebooting. The Miscellaneous folder on the 
Samples & Utilities disk contains a file called MacsBug. If you put this file 
in your System folder and restart your system, the MacsBug debugger will 
automatically be loaded into men' ory. 

Now, whenever you need to break out of a Turbo program, press the 
Interrupt switch (the switch behind the Reset switch on the left side of your 
Macintosh, assuming you have installed the switches). This puts you in the 
MacsBug debugger, and you'll see a ) prompt. At this prompt, type E Sand 
you'll be returned to the Turbo Environment. 

When I run my Turbo program, it bombs and brings up a Macintosh bomb 
box with Error 2. After hittin[ the Resume Error, it goes into Turbo Pascal 
and brings up an error message Target address found in unit, placing 
the cursor at the end of my source file. 

A System Error 2 is an addressing error, because a Macintosh Toolbox 
routine is being passed an invalid pointer or handle. Since the error is 
happening in one of these pre-compiled units, Turbo cannot move to the 
source line of the error. Make sure that your program checks all· error codes 
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returned from Toolbox routines and that no errors have occurred before 
proceeding. In addition, read Chapter 14, "Debugging your Turbo Pascal 
Program," in the Turbo Pascal manual. 
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D 

Error Codes 

System Errors (Bomb Alert IDs) 

Error ID Meaninq 

1 Bus error (very rare) 
2 Address error (reference to word or long word at odd address) 
3 Illegal instruction (undefined 68000 opcode) 
4 Divide by zero exception 
5 CRK exception (range testing failed) 
6 TRAPV exception (trap-on-overflow instruction failed) 
7 Privilege violation (shouldn't occur) 
8 Trace exception (for debuggers) 
9 A-Trap dispatcher failure 
10 F-Trap exception 
11 Misc. Exception (all other 68000 exceptions) 
12 Bad trap number 
13 Spurious interrupt (no interrupt handler for an interrupt) 
14 I/O System Error 
15 Segment Loader error 
16 SANE error 
17-24 Can't load package 
25 Can't allocate heap block (out of memory) 
26 Segment Loader error: couldn't find CODE resource #0 
27 File map destroyed 
28 Stack overflow 
84 Menu purged (don't make menu resources purgeable!) 
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I/O Errors (File System/Memory 
Manager/Resource Manager) 

const 
NoErr 0; 
DirFulErr = -33; 
DskFulErr = -34; 
NSVErr = -35; 
IOErr = -36; 
BdNamErr = -37; 
FNOpnErr = -38; 
EOFErr = -39; 
PosErr = -40; 
MFulErr = -41; 
TMFOErr = -42; 
FNFErr = -43; 
WPrErr = -44; 
FLckdErr = -45; 
VLckdErr = -46; 
FBsyErr = -47; 
DupFNErr = -48; 
OpWrErr = -49; 
ParamErr = -50; 
RFNumErr = -51; 
GFPErr = -52; 
VolOffLinErr = -53; 
PermErr = -54; 
VolOnLinErr = -55; 
NSDrvErr = -56; 
NoMacDskErr = -57; 
ExtFSErr = -58; 
FSRnErr = -59; 
BadMDBErr = -60; 
WrPermErr = -61; 

lastDskErr = -64; 
noDriveErr = -64; 
offLinErr = -65; 
noNybErr = -66; 
noAdrMkErr = -67; 
dataVerErr = -68; 
badCkSmErr = -69; 
badBtSlpErr = -70; 
noDtaMkErr = -7l; 
badDCkSum = -72; 
badDBtSlp = -73; 
wrUnderRun = -74; 
cantStepErr = -75; 
tkOBadErr = -76; 
initIWMErr = -77; 
twoSideErr = -78; 
spdAdjErr = -79; 
seekErr = -80; 
sectNFErr = -81; 

648 

All is well } 
Directory full 
Disk full } 
No such volume 
I/O error } 
Bad name } 
File not open 
End of file } 
Tried to position to before start of file (R/W) 
Memory full (open) or file won't fit (load) } 
Too many files open } 
File not found } 
Diskette is write protected 
File is locked } 
Volume is locked } 
File is busy (delete) } 
Duplicate filename (rename) } 
File already open with with write permission 
Error in user parameter list } 
Refnum error } 
Get file position error } 
Volume not on line error (was ejected) } 
Permissions error (on file open) } 
Drive volume already on-line at MountVol } 
No such drive (tried to mount a bad drive num) 
Not a mac diskette (sig bytes are wrong) } 
Volume in question belongs to an external fs } 
File system rename error } 
Bad master directory block } 
Write permissions error } 

Last in a range of disk errors 
Drive not installed } 
R/W requested for an off-line drive } 
Couldn't find 5 nybbles in 200 tries 
Couldn't find valid addr mark} 
Read verify compare failed } 
Addr mark checksum didn't check} 
Bad addr mark bit slip nibbles } 
Couldn't find a data mark header 
Bad data mark checksum } 
Bad data mark bit slip nibbles } 
Write underrun occurred } 
Step handshake failed } 
Track 0 detect doesn't change } 
Unable to initialize IWM } 
Tried to read 2nd side on a i-sided drive 
Unable to correctly adjust disk speed } 
Track number wrong on address mark } 
Sector number never found on a track } 
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firstDskErr 

DirNFErr 
TMWDOErr 
BadMovErr 
WrgVolTypErr 
FSDSIntErr 

MemFullErr 
NilHandleErr 
MemWZErr 
MemPurErr 
MemLockedErr 

ResNotFound 
ResFNotFound 
AddResFailed 
RmvResFailed 
ResAttrErr 
MapReadErr 

Error Codes 

= -84; 

= -120; 
= -121; 
= -122; 
= -123; 
= -127; 

= -108; 
= -109; 
= -111; 
= -112; 
= -117; 

= -192; 
= -193; 
= -194; 
= -196; 
= -198; 
= -199; 

{ First in a range of disk errors 

Directory not found } 
No free WDeB available } 
Move into offspring error } 
Wrong volume type - operation not supported for MFS } 
Internal file system error } 

Not enough room in heap zone } 
Master Pointer was nil in HandleZone or other 
WhichZone failed (applied to free block) } 
Trying to purge a locked or non-purgeable block 
Block is locked } 

Resource not found } 
Resource file not found 
AddResource failed } 
RmveResource failed } 
Attribute does not permit operation 
Map does not permit operation } 
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A p p E N D x 

E 

The Macintosh Character Set 

This table shows the decimal numbers and screen representations of the 
Macintosh character set. Control (nonprinting) characters appear in 
boldface, along with their traditional abbreviations. 

Some fonts may produce characters different than those shown here, which 
are for a typical laser printer font like Times or Helvetica. The Symbol, 
Dingbats, and Cairo fonts, for example, have different characters at every 
decimal location. A few high-ASCII decimal locations-such as numbers 
252 to 255-can't be typed from the standard Macintosh keyboard. 

DEC HEX CHAR DEC HEX CHAR DEC HEX CHAR DEC HEX CHAR 
0 00 18 12 36 24 $ 54 36 6 
1 01 19 13 37 25 % 55 37 7 
2 02 20 14 38 26 & 56 38 8 
3 03 ETX 21 15 39 27 57 39 9 
4 04 22 16 40 28 58 3A 
5 05 23 17 41 29 59 3B 
6 06 24 18 42 2A * 60 3C < 
7 07 25 19 43 2B + 61 3D 
8 08 BS 26 1A 44 2C 62 3E > 
9 09 TAB 27 1B FSC 45 2D 63 3F ? 
10 OA 28 1C FS 46 2E 64 40 @ 

11 OB 29 1D GS 47 2F / 65 41 A 
12 OC 30 1E RS 48 30 0 66 42 B 
13 OD CR 31 1F US 49 31 1 67 43 C 
14 OE 32 20 space 50 32 2 68 44 D 
15 OF 33 21 ! 51 33 3 69 45 E 
16 10 34 22 " 52 34 4 70 46 F 
17 11 35 23 # 53 35 5 71 47 G 
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DEC HEX CHAR DEC HEX CHAR DEC HEX CHAR DEC HEX CHAR 

72 48 H 118 76 v l64 A4 § 210 02 
73 49 I 119 77 w l65 AS • 211 03 
74 4A J 120 78 x 166 A6 'II 212 04 
75 4B K 121 79 Y 167 A7 B 213 05 
76 4C L 122 7A z 168 A8 ® 214 D6 + 

77 40 M 123 7B { 169 A9 © 215 07 ¢ 

78 4E N 124 7C I 170 AA TM 216 08 Y. 
79 4F 0 125 7D } 171 AB 217 D9 Y 
80 50 P 126 7E 172 AC 218 OA / 
81 51 Q 127 7F OEL 173 AD ¢. 219 OB c 
82 52 R 128 80 A 174 AE lE 220 IX: 
83 53 5 129 81 A 175 AF 0 221 DO 
84 54 T 130 82 <; 176 BO 222 OE fi 
85 55 U 131 83 E 177 Bl ± 223 OF fl 
86 56 V 132 84 N 178 B2 ::; 224 EO + 
87 57 W 133 85 6 179 B3 ~ 225 El 
88 58 X 134 86 U 180 B4 ¥ 226 E2 I 

89 59 Y 135 87 a 181 B5 J.l 227 E3 " 
90 SA Z 136 88 a 182 B6 a 228 E4 %0 
91 5B [ 137 89 a 183 B7 L 229 E5 A 
92 5C \ 138 8A a 184 B8 n 230 E6 E 
93 50 ] 139 8B a 185 B9 1t 231 E7 A 
94 5E 1\ 140 8C a 186 BA f 232 E8 E 
95 SF - 141 80 c; 187 BB 233 E9 E 
96 60 , 

142 8E e 188 BC g 234 EA f 
97 61 a 143 8F e 189 BO n 235 EB 
98 62 b 144 90 e 190 BE re 236 EC i 
99 63 c 145 91 e 191 BF l1J 237 ED t 
100 64 d 146 92 192 CO l 238 BE 6 
101 65 e 147 93 193 Cl 239 EF 6 
102 66 f 148 94 194 C2 ..., 240 FO • 103 67 g 149 95 1 195 C3 ..J 241 Fl 6 
104 68 h 150 96 fi 196 C4 f 242 F2 U 
105 69 151 97 6 197 C5 243 F3 0-
106 6A j 152 98. b 198 C6 Il 244 F4 U 
107 6B k 153 99 () 199 C7 « 245 F5 
108 6C 1 154 9A 0 200 C8 » 246 F6 
109 60 m 155 9B 0 201 C9 247 F7 
110 6E n 156 9C 11 202 CA 248 F8 
111 6F 0 157 90 U 203 CB A 249 F9 
112 70 P 158 9E 11 204 cc A 250 FA 
113 71 q 159 9F ii 205 CD 0 251 FB 
114 72 r 160 AO t 206 CE CE 252 FC 
115 73 s 161 Al 0 207 CF re 253 FO ~ 

116 74 t 162 A2 ¢ 208 DO 254 FE 
117 75 u 163 A3 £ 209 01 255 FF 
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Glossary 

ASCII character set The American Standard Code for Information 
Interchange's standard set of numbers to represent the characters and 
control signals used by computers. 

actual parameter A variable, expression, or constant that is substituted for 
a formal parameter in a procedure or function call. 

address A specific location in memory. 

allocate To reserve memory space for a particular purpose, usually from 
the heap. 

array A sequential group of identical data elements that are arranged in a 
single data structure and are accessible by an index. 

argument An alternative name for a parameter (see actual parameter). 

assignment operator The symbol :=, which assigns a value to a variable or 
function of the same type. 

assignment statement A statement that assigns a specific value to an 
identifier. 

assembler A program that converts assembly-language programs into 
machine language. 

assembly language The first language level above machine language. 
Assembly language is specific to the microprocessor it is running on. The 
major difference between assembly language and machine language is that 
assembly language provides mnemonics that make it more readable. 
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binary A method of representing numbers using base 2 notation, where 0 
and 1 are the only digits. 

binary-coded decimal (BCD) A method of floating-point arithmetic that 
prevents the normal round-off error inherent in computer-based arithmetic. 

bit A binary digit with a value of either 0 or 1. The smallest unit of data in 
a computer. 

block The associated declaration and statement parts of a program or 
subprogram. 

boolean A data type that can have a value of True or False. 

buffer An area of memory allocated as temporary storage. 

byte A sequence of 8 bits. 

cache A buffer storage that is constantly updated with recently accessed 
main-storage items. 

case label A constant, or list of constants, that label a component statement 
in a case statement. 

case selector An expression whose result is used to select which 
component statement of a case statement will be executed. 

central processing unit (CPU) The "brain" of a computer system, which 
interprets and executes instructions and controls the other components of 
the system. 

char A Pascal type that represents a single character. 

code segment A portion of a compiled program up to 32,767 bytes in 
length. 

comment A explanatory statement in the source code enclosed by the 
symbols (* *) or { }. 

compiler A program that translates a program written in a high-level 
language into machine language. 

compiler directive An instruction to the compiler that is embedded within 
the program; for example, {$R+} turns on range-checking. 

compound statement A series of statements surrounded by a matching set 
of the'reserved words begin and end. 

concatenate The joining of two or more strings. 

constant A fixed value in a program. 
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control structure A statement that manages the flow of execution of a 
program. 

data structures Areas of related items in memory, represented as arrays, 
records, or linked lists. 

debugger A special program that provides capabilities to start and stop 
execution of a program at will, as well as analyze values that the program 
is manipulating. See MacsBug. 

decimal A method of representing numbers using base 10 notation, where 
legal digits range from 0 to 9. 

declare The act of explicitly defining the name and type of an identifier in 
a program. 

dereferencing The act of accessing a value pointed to by a pointer variable 
(rather than the pointer variable itselO. 

definition part The part of a program where constants, labels, and 
structured types are defined. 

delimiter A boundary marker that can be a word, a character, or a symbol. 

dynamic allocation The allocation and de-allocation of memory from the 
heap at run time. 

dynamic variable A variable on the heap. 

enumerated type A user-defined type that consists of a list of identifiers in 
which the order and identifier names are determined by the programmer. 

expression Part of a statement that represents a value or can be used to 
calculate a value. 

extension Any addition to the standard definition of a language. 

external A file of one or more subprograms that have been written in 
assembly language and assembled to native executable code. 

field list The field name and type definition of a record. 

field width The number of place holders in an output statement. 

file A collection of data that can be stored on and retrieved from a disk. 

file pointer A pointer that tracks where the next object will be retrieved 
from within a file. 

file variable An identifier in a program that represents a file. 

fixed-point notation The representation of real numbers without decimal 
points. 
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flag A variable, usually of type Integer or Boolean, that changes value to 
indicate that an event has taken place. 

floating-point notation The representation of real numbers using decimal 
points. 

formal parameter An identifier in a procedure or function declaration 
heading that represents the arguments that will be passed to the 
subprogram when it is called. 

forward declaration The declaration of a procedure or function and its 
parameters in advance of the actual definition of the subroutine. 

function A subroutine that computes and returns a value. 

global variable A variable declared in the main program block that can be 
accessed from anywhere within the program. 

heap An area of memory reserved for the dynamic allocation of variables. 

hexadecimal A method of representing numbers using base 16 notation, 
where legal digits range from 0 to 9 and A to F. 

identifier A user-defined name for a specific item. 

increment To increase the value of a variable. 

index A position within a list of elements. 

initialize The process of giving a known initial value to a variable or data 
structure. 

input The information a program receives from some external device, such 
as a keyboard. 

integer A numeric variable that is a whole number in the range -32768 to 
32767. 

interactive A program that communicates with a user through some I/O 
device. 

interrupt The temporary halting of a program in order to process an event 
of higher priority. 

110 Short for Input/Output. The process of receiving or sending data. 

110 error An error that occurs while trying to input or output data. 

interpreter A program that sequentially interprets each statement in a 
program into machine code and then immediately executes it. 

islands Nonrelocatable blocks that interfere with heap compaction. 
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iteration The process of repetition or looping. 

label An identifier that marks a place in the program text for a go to 
statement. 

linked list A dynamic data structure that is made up of elements, each of 
which point to the next element in the list through a pointer variable. 

local identifier An identifier declared within a procedure or a function. 

local variable A variable declared within a procedure or a function. 

long word A location in memory occupying 4 adjacent bytes; the storage 
required for a variable of type LongInt. 

machine language A language consisting of strings of Os and 1s that the 
computer interprets as instructions. 

main program The main statement part of a program from which all its 
subprograms are executed. 

module A self-contained routine or group of routines. 

nesting The placement of one unit within another. 

nil pointer A pointer having the special value nil; a nil pointer doesn't 
point to anything. 

node An individual element of a tree or list. 

object code The output of a compiler. 

operand An argument that is combined with one or more operands and 
operators to form an expression. 

operating system A program that manages all operations and resources of 
the computer. 

operator A symbol, such as +, that is used to form expressions. 

operator hierarchy The rules that determine the order in which operators 
in an expression are evaluated. 

ordinal type An ordered range of values. 

overflow The condition that results when an operation produces a value 
that is more positive or negative than the computer can represent, given the 
allocated space for the value or expression. 

parameter A variable or value that is passed to a procedure or function. 

parameter list The list of value and variable parameters declared in the 
heading of a procedure or function declaration. 
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pointer A variable that points to a specific memory location. 

pop The removal of the topmost element from a stack. 

predefined identifier A constant, type, file, logical device, procedure, or 
function that is available to the programmer without having to be defined 
or declared. 

procedure A subprogram that can be called from various parts of a larger 
program. 

procedure call The invocation of a procedure. 

push The addition of an element to the top of a stack. 

queue A data structure in which the first element placed in the data 
structure is the first element to be removed. 

random access Directly accessing an element of a data structure without 
sequentially searching the entire structure for the element. 

random access memory (RAM) Memory devices that can be read from and 
written to. 

range-checking A Turbo Pascal feature that checks a value to make sure it 
is within the legal range defined. 

read-only memory (ROM) The memory device from which data can be 
read but not written. 

real number A number represented by decimal point and/or scientific 
notation. 

record A structured data type referenced by one identifier that consists of 
several different fields. 

recursion A programming technique in which a subprogram calls itself. 

relational operator The operators, =, <>, <, >, <=, >=, and in, all of which 
are used to form boolean expressions. 

reserved word An identifier reserved by the compiler. 

SANE Standard Apple Numeric Environment; ROM-based numeric 
routines accessed through unit SANE. 

scalar type A Pascal data type consisting of ordered components. 

scope The visibility of an identifier within a program. 

sequential access The ordered access of each element of a data structure, 
starting at the first element of the structure. 
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set An unordered group of elements, all of the same scalar type. 

set operator The symbols, +, -, *, =, <=, >=, <>, and in, all of which return 
set-type results when used with set-type operands. 

simple type A predefined or user-defined scalar type. 

source code The input to a compiler. 

stack A data structure in which the last element stored is the first to be 
removed. 

stack overflow An error condition that occurs when the amount of space 
allocated to the computer's stack is used up. 

stack segment The segment in memory allocated as the program's stack. 

statement The simplest unit in a program; statements are separated by 
semicolons. 

string A sequence of characters that can be treated as a single unit. 

structured type One of the predefined types (array, set, record, file, or 
string) that are composed of structured data elements. 

subprogram A procedure or function within a program; a subroutine. 

subrange A continuous range of any scalar type. 

subscript An identifier used to access a particular element of an array. 

syntax error An error caused by violating the rules of a programming 
language. 

terminal An I/O device for communication between a user and a 
computer. 

tree A dynamic data structure in which a node (branch of a tree) may point 
to one or more other nodes. 

type definition The specification of a type based upon other types that are 
already defined. 

value parameter A procedure or function parameter that is passed by 
value; that is, the value of the parameter is passed and cannot be changed. 

vanilla Programmese for standard or basic. 

variable declaration A declaration that consists of the variable and its 
associated type. 
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variable parameter A procedure or function parameter that is passed by 
reference; that is, the address of the parameter is passed so that the value of 
the parameter can be accessed and modified. 

variant record A record in which some fields share the same area in 
memory. 

word A location in memory occupying 2 adjacent bytes; the storage 
required for a variable of type Integer. 
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$I(nclude) compiler directive 32, 
236,240 

$5 directive 311 
$T (type) compiler directive 531 
$U(nit) compiler directive 249 

<=197 
<> 196 
=196 
>= 197 

A 
A-Line Traps 356 
accessing the screen buffer 342 
Ada 25 
addresses 17 
alerts 562 
algorithms 58 
allocation blocks 532 
and operator 119,327 

modulo arithmetic 328 
Animals.Pas 9, 280 
animation 

real-time 260 
anonyr.noustypesl12 
APL25 
Apple menu 41 
application heap 

limits 392 
application resources 397 
arithmetic overflow 93 
array assignments 159 
arrays 155 

initializing 161 
packed 164 
simulating big 393 

arrays in memory 163 
array size limitation 157 
range-checking 160 
ASCII character set 19 
assembler 24 
assembly language 24 
assignments 167 
assignment statement 85 
assignment statements 71 
assign procedure 226 

664 

automatic Save 127 

B 
backing up 29 
backslash 

and hexadecimals 501 
bad pointers 592 
base type 156 
BA5IC26 
batch jobs 165 
binary and hex 

relationship between 324 
binary system 16 
binary tree 280 
binary trees 

inserting into 281 
traversing 282 

inorder 282 
postorder 282 
preorder 282 

bit images 411 
bitMap boundary rectangle 444 
Boolean expressions 60, 65, 98,118 
boolean operations on integers 319 
breakpoints 600 
buffering 451 
bugs 27 
buttons 486 
byte 16 

C 
case 115, 170, 176 
case differences 61 
case statement 85, 127 
Central Processing Unit 13 
Char 60, 65, 99 
characters 19 
check boxes 486 
children 280 
Chr function 172 
circular linked list 269 
Clipboard 39 
clipping and regions 420, 439 
close procedure 227 
COBOL 25 
colons 222 
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colons in file names 51 
Command-[ 44 
Command-l44 
Command-key equivalents 40 
Command-. 52 
Command-R 49 
Command-S 52 
Command-Y 48 
Command-Q 53 
commenting out code 86 
comments 72, 86 
compile-time memory 313 
Compile menu 46 
compiler 27 
compiler directive 

$1- 236 
compiler directives 109 
compiling 48 
compound statement 85,116 
compression 559 
Comptype60 
concat 

restriction 169 
concat function and the + operator 

168 
conditional statements 115 

If Statement 115 
Console logical device 234 
constant definitions 65 
constant list 130 
constants 65 
control characters 19 
Control Demo 9 
Control~anager625 

Control ~anager routines 488 
DisposeControl488 
DrawControls 489 
GetNewControl488 
NewControl488 

Control record 487 
Controls 485, 487, 489, 491,493, 495, 

498 
activate events 495 
active and inactive 487 
buttons 486 
check boxes 486 
ControlDemo.Pas 490 

Index 

ControlDemo.Rsrc 491 
defining CNTL resources 492 
defining WIND resources 492 
GetCtlValue 490 
mouseDown processing 489 
part codes 487 
radio buttons 486, 497 
scroll bars 486 
SetCtlValue 490 
sound manager 493 

control structures 115 
converting between Longlnt and 

Integer 95 
copy function 169 
counter 123 
Crash procedure 574 
creator 

~acintosh file 223 
C typing 174 
current length 101 
Cut and Copy 39 

o 
data 

resource forks and 396 
data fork 396 
data forks 224 
data types 57 
deallocation of dynamic variables 212 
debugging 27,586,587,589,591,593 

595,597,598,599,601,603,605 
Macsbug599 

decimal system 16 
declaration part 81 
default font 36 
defined scalar types 103 
delete procedure 170 
deleting text 38 
delimiters 86 
deque275 
desk accessories 499 

command-key equivalents 509 
key-down events 509 
menus 504, 508 
mouse-downs 504 
supporting 503 
support requirements 505 
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SystemTask routine 505 
Desk Manager 629 
dialog 

beep 521 
dialog classes 

alert 512 
modal 511 
modeless 512 

DialogDemo.Pas 9 
Dialog Manager routines 517 

Disposdialog 517 
GetNewDialog 517 
ModalDialog 517 

dialogs 511 
check-box processing 524 
constants 522 
customizing ModalDialog 517 
data structures 513 
DialogDemo.Pas 520 
DialogDemo.R 520 
EditText Field 525 
EditText items 516 
ellipses 520 
item list 515 
item syntax 516 
MemoryDemo.Pas 526 
ProcPtrs 517 
resources and 514 
return convention 519 
RMaker and 514 

discriminated union 189 
Display Memory command 602 
Dispose procedure 212 
distribution disk 

files 8 
queue 274 
double type 60 
dummy parameter 

see formal parameter 144 
dynamic allocation 199 

New procedure 202 
dynamically allocated 142 

E 
editing text 37 
Edit menu 38, 43 
editor window 36 

666 

empty set 194 
end 

reserved word 48 
endless loops 125 
E notation 59 
enumerated scalar types 104 
Eof function 220 
Eoln function 220 
equality and inequality operators 196 
Erase 233 
error codes 647 
errors 

compile-time 587 
compile time 587 
run-time 587 

Event Manager 621 
events 449 

application-defined 459 
auto-key 452 
disk insertion 459 
key-down 452 
key-up 452 
mouse-down 453 
mouse-up 454 
null 451 

EventWorkbench.Pas 9, 455 
exit procedure 152 
expansion connectors 346 
exponential notation 96 
expressions 68 
extended type 60 

F 
factorials 148 
fields 180 
file-system conventions 221 
FileDemo.Pas 10 
File Manager 221, 529, 631 
File Manager routines 532 
File menu 41 
file names 51, 222 
FilePos function 231 
files 215, 530 

creators 531 
distribution disk 8 
End of files (EOF) 532 
File Demo. Pas 542 
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input/output steps 541 GetNode function 282 
path names 530 GetString function 260 
pointer 220 global variables 
reading 535 32k of 308 
reading and writing 529 goto statement 85, 115, 315 
reference number 533 how to use 316 
standard 633 syntax 315 
types 531 GrafPort 415,465 
writing 536 graphs 285 

file types 218, 529 directed 286 
component 218 undirected 286 
text 219 weighted 286 

FillChar 162 
H Finder information 538 

firmware 17 Handle 383 
fixing bit 7 327 Handle pitfalls 593 
flags 60 hashing 300 
floating-point numbers 59 header node 268 
Flush Vol 537 heap 211, 368 
font "island" 392 

definition 398 compacting 380 
Font Manager 620 fonts and 370 
Font menu 46 fragmented 
Fonts and the heap 370 see fragmentation 378 
forest 279 MaxA vail 370 
formal parameter 144 New Procedure 368 
Format menu 45 purging 389 
formatting declarations 82 HPurge routine 389 
formatting statements 84 Heap space 590 
for statement 85, 123 heap zones 373 
FORTRAN 25 application heap 373 
forward declarations 150 system heap 373 
fragmentation hierarchical file system (HFS) 222, 

heap 378 530 
free union 189 high-level languages 25 
FSClose534 highlighting lines 37 
FSDelete 537 HLock procedure 391 
FSOpen532 HUnlock procedure 391 
FSRead533 

I FSWrite536 
functions 106, 146,167 I-beam cursor 37 

Ord 107 I/O Result function 237 
Pred 107 identifiers 61 
Succ 107 Standard Pascal 61 

G 
Turbo Pascal 61 
underscores 61 

GetNextEvent routine 449 ID numbers 403 
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if statement 71, 85 
Include (.Inc) files 8 
index table 301 
index type 156 
indirect recursion 149 
inequality and equality operators 196 
Inline Directives 354 

units and 356 
in operator 196 
input/ output error handling 235 
input devices 15 
insertion point 37 
insertion sort method 293 
insert procedure 171 
integer operators 92 
integers 59, 65, 92 

boolean operations on 319 
integrated circuits 16 
internal drive 345 
interpreter 26 
Interrupt switch 126,600 
iteration 120 
iterative 115 

K 
keyboard 344 
KeyPressed function 235 
key Toolbox routines 609 

L 

Control Manager 625 
Desk Manager 629 
Event Manager 621 
File Manager 631 
Font Manager 620 
Memory Manager 609 
Menu Manager 627 
Miscellaneous Routines 634 
QuickDraw 612 
Resource Manager 611 
Standard File 633 
Window Manager 622 

large arrays 
faking 306 

large programs 305 
length function 167 
Lessons folder 9, 32 

668 

library routines 54 
linefeed character 219 
lines 219 
linked list 208 

circular 269 
linked lists 267 

linear versus circular 269 
single versus double 268 

linking 250 
LISP 25 
list 

traversing 211 
local variables 141 

large 309 
lifetime of 141 

logical devices 234 
logic board 14 
Long Integers 59, 65, 95 

M 
machine language 17,24 
Macintosh 

display 340 
processor 339 
user interface 333 

MacPaint 559 
MacsBug599 

disassembly feature 603 
MacTypist 9, 549, 551, 553, 555, 557, 

559,561,563,565,567,569,571, 
573,575,577,579,581,583 
$R filename directive 584 
activate events 566 
ALRT Templates 579 
Animation 553 
Background.Data 551 
Bundle resources 583 
compression 559 
Crash procedure 574 
data structures 553 
File reference resources 583 
Finder resources 582 
Icon resources, 581 
initializing 556 
key-down eve~ts 576 
MacPaint 559 . 
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MacTypist.R 579 Modifiers field 
main event loop 569 testing 457 
main program 556 modulo arithmetic 328 
moving the car 573 Monaco 36 
rectangles 555 MoreMasters procedure 388 
StartSound routine 574 mouse 337, 344 
string lists 580 drawing lines with 427 
unpacking the File 563 mouse-downs 496 
update events 567 multidimensional arrays 158 

mantissa 97 multiple pointers 213 
Manual.Pas 9 

N mark 531 
mass storage 15 nested comments 86 
master pointer 383 New procedure 202 
master pointer blocks 388 NewPtr374 
MaxA vail function 211 nibble 324 
maximum length 101 nil 204 
memory 13 nodes 267 
Memory Manager 373, 609 deleting 283 

allocation 389 deletion 271 
Memory Manager routines header 269 

FreeMem379 insertion 270 
GetHandleSize 386 non-binary trees 284 
MemError 388 not operator 118 
NewHandle 383 null statement 85 
SetHandleSize 386 null string 100, 169 

Memory map 361 
0 memory mapped video 341 

memory usage 113 operating system 349 
Memtypes 352 operating systems 17 
menu bar 36 operations 

mouseDowns in 502 set 196 
Menu Demo 10 operators 67, 167 
MenuDemo.Pas 505 and 68 
Menu Manager 627 div67 
Menu Manager routines 501 equality 196 

AddResMenu 502 in 68,196 
DrawMenuBar 502 inequality 196 
GetMenu501 mod 67 
InitMenus 501 not 68 
InsertMenu 502 or 68 
MenuHandle 502 sh168 

menus 499 shr68 
metastatement Option key 19 

see compiler directives. 109 or 119 
Miscellaneous folder 9 ordinal values 106 
miscellaneous routines 634 OSlntf533 
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OSIntf353 
output devices 15 
overstrike mode 37 

p 
PackIntf 353,538 
parameter passing 143 
parameters 142 
parent 280 
passing large structures 310 
passing strings 176 
Paste 39 
path names 222, 241 
pen 418 
pen transfer modes 418 

bic 418 
copy 418 
or 418 
Xor418 

Pixels 414 
number on screen 414 

place value 319 
pointers 200 

assigning to 203 
bad 592 
dangling 213 
dereferencing 201 
dynamic allocation 199 
multiple 213 

pointer types 201 
ports 346 
Pos function 169 
precedence 69,184 
predefined 59 
predefined data types 91 
printer 234 
procedures 133, 167 
procedure statement 85 
processor registers 602 

address registers 602 
data regIsters 602 
program counter 602 

program heading 80 
programmer's switch 126, 600 
program structure 79 

declaration part 74 
heading 73 
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statement part 74 

Q 
queue 274 
QuickDraw 350, 352, 405, 407, 409, 

411,413,415,417,419,421,612 
clipping 420 
clipping and regions 420 
converting numbers to text 436 
coordinate plane 406 
drawing text 432 
free union 408 
global variables 417 

thePort parameter 424 
GrafPort 415 
lines 425 
origin 407 
ovals 431 
PasConsole unit 424 
PasInOut unit 424 
picture mechanism 445 
points 407 
random function 428 
rectangles 429, 437 
round-cornered rectangles 431 
sample programs 423 
screenBits 441 

QuickDraw examples folder 10 
quicksort method 296 

R 
radio buttons 486 
RAM 13 
random-access files 229 

creating 231 
properties of 230 

range-checking 109 
range errors 108 
range of values 103 
range testing 588 
ReadChar function 235 
ReadLn 48, 85 
ReadLn procedure 216 
Readme file 8 
Read procedure 216 
Real operators 96 
reals 59, 65, 96 
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records 179 
rectangles 409 
recursion 310 

scope 151 
recursive procedures 148 
register 362 
relational operators 68, 118 
relocatable blocks 383, 386 
Rename 233,537 
repeat ... until statement 121 
repeat statement 85 
representing numbers in memory 325 
reserved words 64 
reset procedure 226 
reset switch 126, 600 
resource forks 224, 396 
Resource Manager 611 
Resource Manager routines 398 

CloseResFile 398 
CountResources 398 
GetIndResource 398 
GetResource 399 
OpenResFile 398 
ReleaseResource 399 

Resources 
origin 395 

Return as default 519 
reversing base values 322 
rewrite procedure 226 
RMaker400 
ROM 14 

Routines in 350 
root 279 

S 
Save As dialog box 51 
saving to disk 51 
scope 136, 151 
screen buffer 341 
scroll bars 486 
scrolling 39 
search 298 

binary 299 
extemal301 
sequential 298 

Search menu 44 
SeekEof function 220 

Index 

SeekEoln function 220 
seek procedure 230 
segment loader 597 
segments 311 
sequence 

typed files 229 
set constructor 194 
set difference operator (-) 197 
set disjunction 198 
SetFPos534 
set inclusion operators 197 
set intersection operator (*) 197 
set limitations 305 
sets 193 

base type 193 
set type 

defining 195 
set union operator (+) 197 
SFGetFile 535, 541 
SFPutFile 535, 539 
shellsort method 294 
shift operators 329 
shl329 
shr329 
siblings 280 
sign bit 326 
simple types 91 
Simulating big arrays 393 
size box 40 
SizeOf 162 
software 17 
sorting 292 
sparse arrays 286 

mixed 289 
when to use 290 

speaker 346 
special characters 501 

( 501 
(- 501 
/C501 
\ followed by 2 hexadecimal 
units 501 

special key' 602 
stack 272, 362 
overflow 368, 591 
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pointer 362 
register relative addressing 364 
StackDemo 364 
variables 

size limits of 366 
stack overflow run-time error 309 
standard file 633 

package 529 
standard functions 106 
StartSound routine 574 
startup 

routine 14 
software 12 

statement 
part 83 
types 84 

statements 71 
string parameters 

IBM vs. Macintosh 177 
strings 99, 165 

as arrays 173 
comparisons 175 
constants 65, 100 
variables 100 

structured types 91 
StuffHex 446 
subprograms 132 
subranges 111 
subtree 279 
symbol table 240 
syntax 156 
syntax diagram 62 
System error handler 589 
System file 397 

T 
tag field 188 
terminal node (or leaf) 280 
Test option 32 
text files 53 
Toolbox 

units and 351 
user interface 349 

Toolbox and error checking 593 
Toolbox functions 

OpenDeskAcc 381 
ToolIntf 353 
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trap dispatcher 356 
Trap Mechanism 353 

A-Line Traps 356 
trees 279 
truth table 119 
Turbo Pasca128, 351 
Turbo Pascal Icon 35 
Turbo Tutor 8 
Turbo Typist 255 
Tutor.Pas8 
Tutor.R8 
Tutor.Rsrc 8 
two's complement notation 325 
typecasting 375 
types 58, 91, 166 

coercion 232, 375 
definition 104 
Macintosh file 223 

Typist 9 
Typist.Data 9 
Typist.Pas 9 

U 
undefined values 110 
Undo 38 
unit 

icon 248 
implementation 245 
initialization code 250 
interface 245 
number 247 
syntax 247 

UnitMover 
application 252 

units 351 
Byte 257 
definition of 243 
inline directives and 356 
Memtypes 352 
OSIntf257 
QuickDraw 257 

user-defined 60 
user interface 

standardization 335 
uses clause 234, 257 
uses statement 249 
using Turbo Tutor 32 
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v 
value parameter 598 
value parameters 144 
variable declaration 66 
Variables 66 
variant part 

syntax 188 
variant records. See also case 

statement. 186 
var vs. value parameters 176 
volumes 221, 530 

reference number 535 

W 
while statement 85, 121 
window 

terminal 50 
WindowDemo.Pas 9, 474 
Window Manager 463, 622 

mouse-downs and 471 
Window Manager routines 470 

DisposeWindow 470 
OragWindow 471 
FrontWindow 470 
GetNewWindow 470 
lnitWindows 469 

Index 

NewWindow 470 
SelectWindow 471 

Windows 461, 463, 465, 467, 469, 471, 
473,475,477,479,481,483 
active 463 
application 463 
content region 466 
document 462 
drawing 468 
goAwayFlag 466 
hilited flag 466 
inactive 463 
structure region 466 
system 463 
typing 476 
visible flag 466 
window list 470 

Wirth, Niklaus 26 
with statement 85, 183 
pointer restrictions 186 
WriteLn 48, 85 
WriteLn procedure 216 
Write procedure 216 

X 
xor 119 
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The easy-to-use relational database that thinks like a spreadsheet. 
Reflex for the Mac lets you crunch numbers by entering formulas and link 

databases by drawing on-Bcreen lines. 

5 Iree ready-to-use templates are included on the examples disk: 

• A sample 1040 tax application with Sched­
ull3 A, Schedule B, and Schedule D, each 
contained in a separate report document. 

• A portfolio analysis application with linked 
databases of stock purchases, sales, and 
dividend payments. 

• A checkbook application. 

• A client billing application set up for a law 
office, but easily customized by any 
professional who bills time. 

• A parts explosion application that breaks 
down an object into its component parts 
for cost analysis. 

Reflex lor the Mac accomplishes all 01 these tasks without programming-using 
spreadsheet-like lormulas. Some other Reflex lor the Mac leatures are: 

• Visual database design. 
• "What you see is what you get" report and form layout 

with pictures. 
• Automatic restructuring 'of database files when data 

types are changed, or fields are added and deleted. 
• Display formats which include General, Decimal, 

Scientific, Dollars, Percent. 

• FII, Edit formet Descrlbel!BlllllllWlndow 

• Data types which include variable length text, number, 
integer, automatically incremented sequence number, 
date, time, and logical. 

• Up to 255 fields per record. 
• Up to 16 files simultaneously open. 

.• Up to 16 Mac fonts and styles are selectable for 
individual fields and labels . 

• file Edit forme. D .. en'e D8'ebe.1 ' •• rcb Mise Window 

~
." .... m ... 

~ ~ 
components "Perts 
compon.ntO' 

per' 

After opening the "Overview" window, you 
draw link lines between databases directly 
onto your Macintosh screen. 

The link lines you draw establish both 
visual and electronic relationships between 
your databases. 

You can have multiple windows open 
simultaneously to view aU members of a 
linked set-which are interactive and truly 
relational. 

Critic's Choice 
" ... a powerful relational database ... uses a visual approach to information management." InloWorld 

" ... gives you a lot of freedom in report design; you can even import graphics." A+ Magazine 

" ... bridges the gap between the pretty programs and the power programs."Stewart Alsop, PC Letter 

Suggested Retail Price: $99.95* 
(not copy protected) 

Minimum ,,,'.m cDnllflUratlDn: Macirtosh 512K or Macintosh Plus with one disk drive. Second extemaJ drive recommended. 
Reflex is a registered trademark of Borland! Analytica, Inc. Macintosh is a trademark of MCintosh Laboratory, Inc. and is used with express permission of its owner. 
Copyright 1987 Borland International 

"Introductory price expires July 1. 1987 

BOR0149A 
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Macintosh" 

The most complete and comprehensive collection 01 
desk accessories available lor your Macintosh! 

Thousands of users already know that SideKick is the best collection of desk accessories available 
for the Macintosh. With our new Release 2.0, the best just got better. 

We've just added two powerful high-performance tools to SideKick-Outlook": The Outliner 
and MacPlan": The Spreadsheet. They work in perfect harmony with each other and while you 
run other programs! 

Outlook: The Outliner 
• It's the desk accessory with more power than a stand-alone outliner 
• A great desktop publishing tool, Outlook lets you incorporate both text and graphics 

into your outlines 
• Works hand-in-hand with MacPlan 
• Allows you to work on several outlines at the same time 

MacPlan: The Spreadsheet 
• Integrates spreadsheets and graphs 
• Does both formulas and straight numbers 
• Graph types include bar charts, stacked bar charts, pie charts and line graphs 
• Includes 12 example templates free! 
• Pastes graphics and data right into Outlook creating professional memos and reports, complete 

with headers and footers. 

SideKick: The Desktop Organizer, 
Release 2.0 now includes 

~ Outlook: The Outliner 
~ MacPlan: The Spreadsheet 
~ Mini word processor 
~ Calendar 
~ PhoneLog 
~ Analog clock 
~ Alarm system 
~ Calculator 
~ Report generator 
~ Telecommunications (new version now 

supports XModem file transfer protocol) 
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MacPlan does both spreadsheets and business 
graphs. Paste them into your Out/ook files and 

generate professional reports. 

Suggested Retail Price: $99.95 (not copy protected) 
Minimum system configurations: Macintosh 512K or Macintosh Plus with one disk drive. One BOOK or two 400K drives are recommended. 
With one 400K drive, a limited number of desk accessories will be installable per disk. 

SideKick is a registered trademark and Outlook and MacPlan are trademarks of Borland 
International, Inc. Macintosh is a trademark of MCintosh Laboratory, Inc. licensed to Apple 
Computer, Inc. Copyright 1987 Borland International BOR 00690 
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The ultimate Pascal development environment 

Borland's new Turbo Pascal lor the Mac is so incredibly last that it can 
compile 1,420 lines 01 source code in the 7.1 seconds it took you to read this! 

And reading the rest of this takes about 5 minutes, which is plenty of time for Turbo Pascal for the Mac 
to compile at least 60,000 more lines of source code! 

Turbo Pascal for the Mac does both Windows and "Units" 
The separate compilation of routines offered by Turbo Pascal for the Mac creates modules called "Units," 
which can be linked to any Turbo Pascal program. This "modular pathway" gives you "pieces"which can 
then be integrated into larger programs. You get a more efficient use of memory and a reduction in the 
time it takes to develop large programs. 

Turbo Pascal for the Mac is so compatible with Lisae that they should be living together 
Routines from Macintosh Programmer's Workshop Pascal and Inside Macintosh can be compiled and run 
with only the subtlest changes. Turbo Pascal for the Mac is also compatible with the Hierarchical File 
System of the Macintosh. 

The 27 -second Guide to Turbo Pascal for the Mac 
• Compilation speed of more than 12,000 lines 

per minute 
• "Unit" structure lets you create programs in 

modular form 
• Multiple editing windows-up to 8 at once 

Workshop Pascal (with minimal changes) 
• Compatibility with Hierarchical File System of 

your Mac 
• Ability to define default volume and folder names 

used in compiler directives 
• Compilation options include compiling to disk or 

memory, or compile and run 
• Search and change features in the editor speed up 

and simplify alteration of routines 
• No need to switch between programs to compile 

or run a program 
• Ability to use all available Macintosh memory 

without limit 
• Streamlined development and debugging • "Units" included to call all the routines provided by 
• Compatibility with Macintosh Programmer's Macintosh Toolbox 

Suggested Retail Price: $99.95* (not copy protected) 
'Introductory price expires Juty 1. 1987 

Minimum system configuration: Macintosh 512K or Macintosh Plus with one disk drive. 

Turbo Pascal and SideKick are registered trademarks of Borland International. Inc. and Reflex is a 
registered trademark of Borlandl Analytica: Inc. Macintosh is a trademark of MCintosh Laboratories. Inc. licensed 
to Apple Computer with its express permission. Lisa is a registered trademark of Apple Computer. Inc. Inside 
Macintosh is a copyright of Apple Computer. Inc. 
Copyright 1987 Borland International BOR 0167A 



Borland 
Software 
OBD.Bll fODAY 

---"'--"'11 1

' 

4585 Scotts Valley Drive Scotts Valley, California 95066 i 

I In r i I To Orde~ ,~"", California, i 
By Credit call I i 

I Card, ' ... ,' (800) I' 

I Call 742-1133 i 

I (800) i 

255 8008 In Canada call i 

- (800) 237-1136 i 

__ ... ____ 1 

1 
BOR 0234 

1 

1 

1 

1 

1 





Borland's new Turbo Pascal Tutor is everything you need to start 
programming In Turbo Pascal on the Macintoshr It takes you 
Irom the bare basics to advanced programming in a simple, 
easy-to-understand lashion. 

No gimmicks. It's all here. The man­
ual, the Tutor application, and 30 sam­
ple programs provide a step-by-step 
tutorial in three phases: programming in 
Pascal, programming on the Macintosh, 
and programming in Turbo Pascal on 
the Macintosh. Here's how the manual 
is set up: 

Turbo Pascal lor the Absolute 
Novice 

This delivers the basics- a concise 
history of Pascal, key terminology, your 
first program. 

A Programmer's Guide to Turbo 
Pascal 

These chapters cover Pascal specif­
ics-program structure, procedures 
and functions, arrays, strings, and so 
on. We've also included Turbo Typist, 
a textbook sample program. 

Advanced Programming 
This takes you a step higher into 

stacks, queues, binary trees, linked 
structures, writing large programs, and 
more. 

Using the Power of the 
Macintosh 

These chapters discuss the revolu­
tionary hardware and software features 
of this machine. They introduce the 
600-plus utility routines in the Apple 
Toolbox. 

Programming the Macintosh 
in Turbo Pascal 

This section shows you how to 
create true Macintosh programs that 
use graphics, pull-down menus, dialog 
boxes, and so on. Finally, Mac Typist, a 
complete stand-alone application fea­
turing animated graphics, builds on 
Turbo Typist and demonstrates what 
you can do with all the knowledge 
you've just acquired. 

The disk contains the source code 
for all the sample programs, including 
Turbo Typist, MacTypist, and Turbo 
Tutor. The Tutor's split screen lets you 
run a procedure and view its source 
code simultaneously. After running it, 
you can take a test on the procedure. 
If you're stuck for an answer, a Hint 
option steers you in the right direction. 

Macintosh topics included are 
@' memory !11anagement @' menus 
@' resources and resource files @' desk accessory support 
@' QuickDraw @' dialogs 
@' events @' File Manager 
@' windows @' debugging 
@' controls 

........ 1ya\InI ~ .. ~ AIr( Macinlosh with alleasl 512K 01 RAM. Requires Turbo Pascal. 
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