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=Tool StringWidth ('String to center') 
PRINT width";' pixels wide.' 
SET PENPOS ( DIY 2 ,30 ! center it 
&PRINT 'String to center' 

The value StringWidth returns is the width of the string in the 
current font, size, and style. StringWidth adds up the widths of the 
characters in the string. If you call StringWidth after any SET 
FONT, SET FONTSIZE, or SET GTEXTFACE commands, the 
width you get from StringWidth will be the same as the string's 
width when you display it with GPRINT. 

Finding Whether a Pixel Is Black or White 

If you want to know whether a particular pixel is black or white, 
you can use the GetPixel function to find out. You give GetPixel 
the horizontal and vertical positions of the pixel whose color you 
want. GetPixel is a Boolean function. It returns true if the pixel is 
black and false if the pixel is white. 

Tool 8etPixel( 1, 1) 
IF Tool BetPixel( 1, 1) THEN PRINT "It's block!" 

GetPixel returns the value of the pixel as it actually looks on the 
screen. Do not expect GetPixel to return the value of the point in 
your window if the location of the pixel is outside the visible area 
of your current grafport or if the location of the pixel is covered by 
another window. Since your program does not always know 
whether you have moved another window on top of the output 
window, you may sometimes be surprised if you rely too heavily on 
GetPixel. 

EXAMPLE PROGRAM 

The Make Pattern program in Figure 22-4 displays patterns and 
the values that you use to define them when calling QuickDraw 
routines. You can use the program as a tool to help you design 
new patterns to use in your programs. 



! Make Pattern 
DIM big~·(7, 7), pat©( 7) 
1 = 30 ! Left of magnified pattern 
t = ;;o ! "fop ofniajnlfied pattern 
FOR i = 9TO 65 STEP 8 

FRAS1E.RE(.:T l,t;l+i,t+65 
FRAt'IE RECT l,t; 1+65,t+i 

NEXT i 

DO . •.>i . . ···••· .. • ... •. . •••... 
IF MQUSEB ... AND inrecr THEN 

DO ..... . 
..•. h = (MOlJSEH-1) DI Y 

v = (MOIJSEY-t) PIY 8 
·• big"'(,t,h) =NOTbig~(V.~J •.... • t >t 
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INVERT RECT 1+8*h+ 1,t+8*v+ 1; l+8*h+8,t+8*v+8 
CAL~ OoPattern > , . ..· .•.• 

IF NOT MOUSER_. THEN•EXITDO 
LOOP 

ENDlf? 
LOOP 
END PRQ6RAM ! 
SUB DoPattern 

! Pack the pattern into pat© 
FOR row= OTO 7 

byte!f. = O 
FOR col7 0 TO 7 

If big~(row,col) THEN byte:g :::.bytei + 2~ (7-col) 
NEXT col 
pat©( row) = byte jg 

NEXT row 
! Draw the patt1irn 
TooJBox PenPat (@pat©( 0)) 
PAINT RECT 0, I 04; 232 ,200 
! Erase andredisplay pat© values 
ERASE RECT 0,201; 300,230 
SET PENPOS·.10,220 
FOR row = 0 TO 6 

6PRINT pat©( row);","; 
NEXT row 
&PRINT pat©( 7) ! No comma for the last one 

END SUB 
FUNCTION lnRecr 

lnRecr =TRUE 
IF (MOUSEH < 1) OR (MOUSEH > 1+63) THEN lnRect- =FALSE 
IF (MOUSEY ( t) OR (MOUSEY) t+63) THEN lnRecr =FALSE 

END FUNCTION 

Figure 22-4. Make Pattern program 



360 Using Macintosh BASIC 

Clicking on a spot in the magnified pattern definition area at the 
top of the output window turns that spot on or off. After each 
change, the program displays the new pattern at normal size in the 
middle of the window. When it displays each pattern, the program 
also calculates and displays the eight values you can put into a 
character array to define the pattern from your BASIC programs. 
Figure 22-5 shows a sample of the program's output. 

The program uses two arrays: big~, to hold the magnified ver­
sion of the pattern, and pat©, to hold the final packed version used 
to set the pen pattern. The variables l and t, representing the left 
and top of the magnified pattern, are both set to 30. The two 
FRAME RECT statements inside the FOR/NEXT loop draw the 
squares in the magnified pattern area. Each pixel in the magnified 
pattern is a square, 8 normal pixels on a side. 

The main loop of this program waits until the mouse button is 
pressed inside the magnified pattern definition area. When this 
happens, the program calculates the row and column in which the 
cursor is located by subtracting the location of the edg~ of the 

§0 Make Pattern 

Figure 22-5. Output from Make Pattern 
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magnified pattern and dividing by 8. The DIV operator truncates 
the result of the division, so the result is an integer from 0 to 7. 
The program then inverts the appropriate element of the big­
array and uses an INVERT RECT statement to invert the square 
representing that pixel in the magnified display. 

The subroutine DoPattern packs the information in big- into 
the pattern format in pat© and displays the new pattern and the 
values in its array. The nested FOR/NEXT loops at the beginning 
of the subroutine pack the eight items of information in big- for 
each row into a single byte for pat©. Once this is done for each of 
the eight rows, the program calls the toolbox routine PenPat to set 
the graphics pen to the new pattern and uses PAINT RECT to 
display an area filled with the pattern. If you put the rectangle's 
definition into an integer array, you could call FillRect instead of 
using the PenPat and PAINT RECT statements. 

The final statements in the subroutine DoPattern print the 
values in pat©, the array that defines the pattern. When you find a 
pattern you like, you can use these eight numbers to define the 
pattern in your programs. 
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PRACTICE EXERCISES 

1. How would you clip the drawing area so your program could 
draw only in the top 50 pixels of the window? 

2. What statements would you use to draw a solid wedge that is 
the upper right corner of a circle contained in the rectangle 
0,0; 100, 100? 

3. Can you write statements to center the string "Title" in the 
leftmost 100 pixels of the output window? 

4. What statements would you use in your program to set the 
graphics pen to the pattern displayed in Figure 22-5? 



~~~cltafllr23~~~ 

Using Resources 

Command: 

• PERFORM 

This chapter concludes the discussion of the undocumented features 
of Macintosh BASIC. It describes the toolbox routines that handle 
a second set of "hidden" files on the Macintosh. These hidden files 
contain packets of information called resources. Any kind of 
information can be filed as a resource, as long as it has a resource 
type and identification number. Common types of resources 
include fonts, menus, dialog box descriptions, and program code. 
You can retrieve, alter, and use these resources in your BASIC 
programs. 

Two of the system resources that let you open a file and choose a 
name for a new file can be used easily in any BASIC program. The 
example programs late~ in this chapter demonstrate how to use 
these resources. Much of the other information in this chapter is of 
use primarily to advanced programmers and to others who are 
curious about the inner workings of the Macintosh. 

363 
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This chapter also includes a description of how a BASIC pro­
gram can call a program written in assembly language. If you 
want to create your own assembly language programs or create 
your own resources, you should obtain the Apple 68000 Develop­
ment System. In addition to assembly language programming 
tools, that product includes a program that you can use to make 
new resources and put them in resource files. 

RESOURCES AND RESOURCE FILES 

The term computer files usually refers to the kinds of data file that 
were discussed in Chapters 12 and 13. These are the only kinds of 
file on most computers. The Macintosh, however, has a set of hid­
den files called resource files. Every file on the Macintosh has one 
part in the visible data file format and another part in the hidden 
resource format. The two parts of a file are sometimes called forks. 
Figure 23-1 illustrates the way a file is divided into a data fork and 
a resource fork. 

You can use the commands described in Chapters 12 and 13 to 
read and write the data fork of a file. You use the toolbox routines 
described in this chapter to read and write the resource fork. 

Identifying Resources 

Almost anything can be a resource. All you have to do to specify a 
resource is give it a resource type and identification number. You 

Data fork - contains data 
File 

Resource fork - contains resources 

Figure 23-1. Data and resource forks of a file 
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can give it a name as well, if you wish. A resource type consists of 
four characters in which spaces and case are significant. Table 23-1 
lists some of the most common resource types. Types of resources 
include such standard items as fonts, desk accessories, icons, strings, 
and segments of program code. You can define new resource types 
of your own as long as you do not duplicate the name of any exist­
ing resource type. 

The resource identification number is an integer. The number 
must not duplicate the number of another resource of the same 
type. The range of resource numbers that is reserved for system 
resources varies from one resource type to another. To be safe, you 
should assign resource numbers higher than 256 to any resources 
you create. 

Table 23-1. Common Resource Types 

Type Description 

'ALRT' Alert template 
'CNTL' Control template 
'CODE' Program code segment 
'DITL' Dialog or alert item list 
'DLOG' Dialog template 
'DRVR' Desk accessory or 1/0 driver 
'FONT' Font 
'ICON' Icon 
'ICN#' Icon list 
'INTL' International resource 
'KEYC' Keyboard configuration 
'MENU' Menu 
'PACK' Package 
'PAT' Pattern 
'PAT#' Pattern list 
'PICT' Picture 
'STR' String 
'STR#' String list 
'WIND' Window template 
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You can also assign a name to a resource. The name can be any 
legal string. Use of resource names is fairly common for fonts and 
desk accessories, but not very common for other types of resources. 
The toolbox routines that search for a resource by name do not 
distinguish between upper- and lowercase when looking for the 
resource name. 

Handling Resource Files 

Any special resources that a program needs are normally stored in 
the resource fork of that program's file. Standard resources such as 
fonts, desk accessories, cursors, and patterns are contained in the 
resource fork of the System file. While your BASIC program is 
running, two resource files are usually open. They are the System 
resource file and the resource fork of Macintosh BASIC's file. 

·when you request a resource, the toolbox routines search the 
open resource files beginning with the most recently opened file. If 
there is a resource in Macintosh BASIC's file with the same 
number as a system resource, the toolbox routines will use the one 
in BASIC's file instead of the one in the System file, since BASIC's 
file was opened after the System file. 

You can open additional resource files, and you can also change 
the way in which the toolbox routines search resource files. To 
open a new resource file, use the toolbox function OpenResFile. 
This function takes the name of the file as its only argument and 
returns a reference number for the file. If the resource file is already 
open, OpenResFile only returns its reference number. 

refnum:f: =Tool OpenResfile ('My resource file') 
refnum25f: = Too1 OpenResfi1e ('Resource file 2') 

To change the way the toolbox routines search files for a 
resource, you can use the toolbox routine UseResFile. UseResFile 
tells the toolbox routines to begin searching for resources with a 
particular file. UseResFile takes one argument, the reference 
number of the first file to be searched. The reference number of the 
System resource file is zero. Calling UseResFile does not change 
the order in which files are searched. 
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ToolBox UseResfile ( refnum~) 
ToolBox UscResfile ( 0) ! Use System file only 

Using a Resource Type as an Argument 

To pass a resource type as an argument to a toolbox routine, you 
must pack the four characters into two integers. You use BASIC's 
ASC function to convert each character into a number, multiply 
the leftmost character for each integer by 256, and add the values of 
the two characters for each integer together as in the following 
example: 

! Example for type 'FONT' 
flrst2:t; = ASC( 'f')*256 + ASC( 'O') 
second2lf> = ASC( 'N')*256 + ASC('T1) 

! As peremeter use second2m ,first2m 

In the argument list to a toolbox routine you must first list the 
integer variable that contains the last two letters followed by the 
integer variable that contains the first two letters. This is required 
because BASIC does not have a special variable type to match the 
packed array of four characters required by the toolbox routines. 

Getting a Resource 

The toolbox functions GetResource and GetNamedResource pro­
vide ways for your program to get any available resource. You use 
GetResource if you want to search for a resource by its ID number 
and GetNamedResource if you want to look for it by name. Both 
functions require you to supply the resource type first and then the 
ID number or name. Both functions search the open resource files, 
load the resource into memory (under normal circumstances), and 
return a handle to the resource. You can use the handle to refer to 
the resource when you call other toolbox routines. 

first2ll = ASC( 'P')*256 + ASC( 'I') 
second2jg = ASC('C')*256 + ASC('T') 
h} =Tool 6etRe8ource (second2lt; ,first2lt; ,350) ! Bets PICT 350 
h} =Tool 8etNamedResource ( second2st: ,first2SI: ,'scene') 
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Listing Resource Types 

The toolbox contains routines that let you find out what resources 
are present in the open resource files. CountTypes is a function 
that returns the number of different resource types present in the 
open resource files. CountTypes requires no arguments. 

GetlndType is a toolbox routine that returns the name of the 
resource type specified by an index from 1 to CountTypes. The two 
toolbox calls are usually used in combination. GetlndType requires 
two arguments: a pointer to the first element of a 4-byte array 
where the resource type name will be stored, and the index of the 
resource type to be stored. The following example shows how you 
can use the two toolbox calls to display a list of all types of re­
sources contained in the open resource files. 

! List available resource types 
DIM type©(3) 
FOR count= 1 TO Tool CountTypes 

ToolBox 0etlndlype (@type©( 0) ,count) 
string$="" 
FOR index = 0 TO 3 

string$ =string$ & CHRS( type©( index)) 
NEXT index 
PRINT string$ 

NEXT count 

Listing Individual Resources 

The toolbox function CountResources returns the number of 
separate resources present of a given type. This function requires 
you to supply the resource type as an argument. The function 
GetlndResource returns a handle to the resource that matches the 
resource type and index number you supply as arguments. These 
two functions are usually used together. The following example 
uses CountResources and GetlndResource to fill an array with 
handles to all of the FONT resources available: 

! Get handles to all available fonts 
first2% = ASC('F')*256 + ASC('O') 
second2~ = ASC( "N")*256 + ASC( "T") 
total= Tool CountResources (second2m ,first2%) 



DIM h}( total) ! dimension array for the handles 
FOR count= 1 TO total 
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h}( count) =Tool 8etlndResource ( second2jg ,first2:g ,count) 
NEXT count 

Having a handle to a resource does not tell you very much about 
it. If you used GetlndResource with an index to get the handle, 
you usually want to know the resource's ID and name. You can use 
the toolbox routine GetResinfo to get them. 

GetReslnfo requires four arguments. First you supply the handle 
of the resource about which you want information. Then you 
supply a pointer to an integer variable into which GetReslnfo will 
store the resource ID number. Finally you must supply pointers to 
arrays into which GetReslnfo will store the resource type (4 bytes) 
and name (256 bytes). The example in Figure 23-2 lists all of the 

! List av13ilabl~.desk 8CCe$SOri!S 
·· Dlt1 type©(3}, name©(255} 
,, J~rst21) :'~.:ASC;,(~·.,.D~.:);:~·~,~-R.',;,+,: ,.('8:~:i>r,,,_,__~::c 

5econd2lK • ASC( "V")*256 + ASC( "R 
f()Q ClCllJIJ.l= l.;fe> 19"'~ ~~ .. ~~~~ C·d~lt ,f\~st2it) 

h} = Toot8et1ndR'10ur1:t ( 1,i1'.rst21.count> 
ToolBox eetRitslnfo c h}~@IDI, ·.. . e'(:p)~t'naq\e©UQ)) i. ··¥0 · 

lf CH.RS{nalJl~( 1}) <~0 •.• .• "J).J~ft. lN(Jla~·actessory if.it.is ... ·;. 
. ! eat resouri~ type in•a str~fl{J . •··• \ ;; 

rtypeS = .... 
FOR. thdex ~ o rd 3 .. 
rtype$ = rfype$ & cHRS(type~(in~x) ). 
NEXT index . 
! ~ resoul'(Je n8me in .. 8 stp~no rname$ = .... ·. . . · .• . 

FOR index= 1 TO name©(O) 
rname$ = rname$ & cttRS(name©( iodex)) 

NEXT index ' . . . 
PRINT rtype$;" ";IOI ,rn{lme$ 

ENDIF •:; 
NEXT count 
END PROORAt1 

Figure 23-2. List available desk accessories 
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available desk accessories (a desk accessory is resource type DR VR 
with a name that does not start with a period). 

RESOURCES YOU CAN USE 

In many cases, you can shorten your programs by using resources. 
For instance, you can have most aspects of windows and menus 
defined in a resource. Instead of specifying the entire set of argu­
ments every time that you create a window, you can use a toolbox 
function with a much shorter parameter list to get the window 
specifications from a resource. If the resource you need does not 
already exist in a resource file, you need to create it with a program 
from the Apple 68000 Development System. 

Windows 

The toolbox function GetNewWindow allows you to create a new 
window from a window template (type WIND) in a resource file. It 
requires fewer arguments than the NewWindow function described 
in Chapter 20. GetNewWindow requires the resource ID number of 
the WIND resource, two zeros to tell the toolbox routines to allo­
cate their own storage area, and the number - I twice to tell the 
toolbox routine that this new window will be in front of all others. 
After it creates the new window, GetNewWindow returns a win­
dow pointer. 

w] =Tool GatNewWlndow ( 300,0,0,-1 ,-1) 

Menus 

The toolbox function GetMenu creates a new menu from a MENU 
resource. You provide a single argument, the ID number of the 
MENU resource. GetMenu returns a handle to the new menu. If 
you have all of the individual items already defined in the resource, 
GetMenu gives you a menu that is ready to install in the menu bar. 



myMenu} = Too18etMenu (333) 
ToolBox lnsertMenu (myMenu},0) 
ToolBox DrawMenuBar 

Pictures 
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You can get a picture (resource type PICT) from a resource file 
with GetResource or GetNamedResource and then give the resource 
handle to DrawPicture to draw the picture. This allows you to 
make the picture once and to read it from disk and redraw it 
quickly any time you run your program. 

ftrst2~ = ASC( "P")*256 + ASC( "I") 
second2ig = ASC( "C")*256 + ASC( "T") 
pie)= Tool 8etResource (second2~ ,f1rst2~ ,333) ! Get PICT 333 
Tool Box DrawPicture (pie}) 

Alert Boxes 

Macintosh programs often use alert boxes to tell you when some­
thing cannot be done or to alert you when you are about to do 
something that could cause you to lose information. Alert boxes 
can contain text, icons, and controls, as in this example: 

n OK 

This is an alert boH. Put your message 
here with ParamTeHt. 

ll 

Because alert boxes can be very complex, the only reasonable 
way to use them is to have them stored as resources in a resource 
file. Luckily, two of the alert resources (type ALRT) in Macintosh 
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BASIC's resource file are general enough for you to use in your 
BASIC programs. This is a diagram of the resource ALRT 10: 

[ID First message. 

Second lma<><>~g.p __ _Jll 

--• 
[( OK JI 

The two areas outlined in gray are text display areas. You use the 
toolbox routine ParamText to set the text to be displayed in these 
areas. The gray outlines are not displayed. ParamText takes four 
strings as arguments, even if (as in this example) the alert does not 
have that many text display areas. If you do not want to display a 
message in one of the text areas, you can supply an empty string 
for that area. 

Tool Box Paramlext ("First message." ,"Second message.","'',"") 
Tool Box ParamText ("Only one message","","",''") 
a$= "Olve this message" 
Tool Box Paramlext (a$,"","",'"') 

After you have used ParamText to set the text, you call the tool­
box function Alert to display the alert box. This function requires 
three arguments: the number of the ALRT resource and two zeros. 
This sequence displays the alert shown previously: 

I Display ALR.T 10 
Tool Box ParamText ("First message." ,"Second message.","","") 
1temHit:t: = Tool Alert ( 1 o ,0 ,0) ! displays the alert ALRT 10 
! itemHitjg will always be 1 in this example 

The Alert function displays the alert box and handles everything 
related to the operation of the alert. It does not return control to 
your program until the RETURN key is pressed or a button in the 
alert box is clicked. The function returns an integer that tells you 
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which button was clicked. In this first example, there is only one 
button (the OK button) and the function Alert always returns the 
number 1. When an alert box contains more than one button, 
pressing the RETURN key has the same effect as clicking on the 
button that is boldly outlined. 

Because the ALRT 10 box just shown contains only one button, 
it is useful only to deliver a message. If you need an answer to a 
question, you need an alert box with two buttons. The ALRT 1 
box in BASIC's resource file looks like the ALRT 10 box with the 
addition of a second button, labeled Cancel. 

[lIJ First message. 

Second - Jill 

• 
[ OK JI (Cancel) 

The routine to display the ALRT 1 box is similar to the code for 
ALRT 10: 

! Display ALRT 1 
ToolBox ParamText ("First message." ,"Second message."" ..... ,"") 
1temH1t!C = Tool Alert ( I ,0 ,0) ! displays the alert ALRT I 
IF itemHitst: = 1 THEN PRINT "Selected 'OK' or pressed RETURN" 
IF itemHitlC = 2 THEN PRINT "Selected ·cancel"' 

This alert box contains two buttons. Your program can find out 
which button was chosen by testing the number returned by the 
Alert function. The number is I for the OK button or the RETURN 

key and 2 for the Cancel button. 

CALLING CODE FROM A RESOURCE FILE 

Segments of program code can be filed as resources and called from 
your BASIC programs. The ability to execute code from a resource 
file makes BASIC a truly flexible and expandable language. 
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Calling an Assembly Language Routine 

• PERFORM 

As it was described in Chapter 15, BASIC's PERFORM command 
executes another BASIC program and then returns to the next state­
ment after the PERFORM statement. In addition to this, PER­
FORM has an extra, undocumented capability that lets you execute 
any assembly language subroutine that receives its parameters 
according to the toolbox parameter-passing conventions. Advanced 
programmers can use this feature of PERFORM to call assembly 
language subroutines written with the assembler in Apple's 68000 
Development System. 

The assembly language subroutine you want to execute should 
be located in a resource file. If the file is not already open, you can 
use OpenResFile to open it. Then you use GetResource with the 
subroutine's resource type and ID to get a handle to it. You execute 
the subroutine by using the command PERFORM followed by the 
resource handle you received from GetResource. 

! Gall Assembly Language C.ode 
! For example, assume it is in resource CODE 333 
t1 :g = ASC( "C")*256 + ASC( "O") 
t2l!S "'ASC( "0")*256 + ASC( "E") 
h} =Tool 0etR~urce( t2lf: ,t 1 lf: ,333) ! reads code and returns handle 
PERFORM h} ( p 1 lf> ,p2lf>) ! Call the code, using two integer parameters 
Tool Box ReleaseResource( h}) ! release ccxle from memory 

If the subroutine requires arguments, put them in parentheses 
just after the handle. Use the same parameter-passing procedures 
you use to pass parameters to toolbox routines. After the subrou­
tine has been executed, you can call ReleaseResource with the 
handle as an argument to remove the subroutine from memory. 
Call ReleaseResource only if no other program uses the resource. 

You do not get any help from BASIC in checking your argu­
ments to the assembly language subroutine. As with most assembly 
language programming, you are on your own. If the arguments 
you supply occupy more or fewer bytes than required by the 
assembly language subroutine, your program will almost certainly 
stop with a fatal error. Other programming mistakes may cause 
fatal errors or more subtle problems. 
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Packages 

Packages are sets of toolbox-like routines that are not in your 
machine's read-only memory. Instead, the code for these routines is 
located in the resource fork of the System file qn your disk. Pack­
ages have the resource type PACK. Each package contains the code 
for several related routines. 

Table 23-2 shows the standard list of packages and the types of 
routines contained in each. BASIC calls the Disk Initialization, 
Floating-Point Arithmetic, Transcendental Functions, and Binary­
Decimal Conversion packages whenever they are needed. You 
should not need to call them directly. The Standard File package 
contains two routines, SFGetFile and SFPutFik, that you can use 
from BASIC. Example programs that use SFGetFile and SFPutFile 
are described in detail at the end of this chapter. 

The International Utilities package contains utilities that con­
vert the time and date to the proper format for each country. It also 
contains utilities that handle string comparisons according to each 
country's normal usage. When you use the OPTION COLLATE 
NATIVE command described in Chapter 8, BASIC uses the Inter­
national Utilities package routines to perform string comparisons. 

Table 23-2. The Macintosh System Packages 

Resource ID 

'PACK' 2 

'PACK' 3 

'PACK' 4 

'PACK' 5 

'PACK' 6 

'PACK' 7 

Description 

Disk Initialization 

Standard File 

Floating-Point Arithmetic 

Transcendental Functions 

International Utilities 

Binary-Decimal Conversion 
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Using the Packages From BASIC 

To use a routine from one of the packages in your BASIC pro­
gram, you have to load the package and then use PERFORM to 
execute the routine you want. Since BASIC does not recognize the 
names of the individual package routines, you need to supply an 
extra argument in the PERFORM statement to indicate which rou­
tine in the package you wish to select. You add this selector code to 
the end of the routine's normal argument list. Table 23-3 shows 
the selector codes for each of the routines in the Standard File and 
International packages. 

Do not call ReleaseResource when you are finished using a 
package resource. You may not be the only one using the package. 
If you call ReleaseResource for a package BASIC had loaded into 
memory, a fatal error will result the next time BASIC tries to call a 
routine in that package. 

Table 23-3. Package Routine Selector Codes 

Routine Code 

Standard File (PACK 3) 
SFPutFile 1 
SFGetFile 2 

International (PACK 6) 
IUDateString 0 

IUTimeString 2 
IUMetric 4 
IUGetlntl 6 
IUSetlntl 8 
IUMagString 10 

IUMagIDString 12 
IUDatePString 14 
IUTimePString 16 
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EXAMPLE PROGRAMS 

This chapter's example programs show you how to use two of the 
most useful Macintosh resources, SFGetFile and SFPutFile, which 
control the dialog boxes to open and name files. 

SFGetFile presents and manages the standard dialog box that 
every Macintosh application is supposed to present when you ask 
it to open a file. 

p:111::1:11:elgl:212~1l11•li 
Listing 22-1 O 
Listing 22-2 
Listing 22-3 
Listing 22-4 I 

Open 

Cancel 

Chapter 22 

Eject 

Driue 

You call SFGetFile by using GetResource to load the resource 
PACK 3 and calling the resource with selector code 2 at the end of 
your argument list. The program in Figure 23-3 is an example that 
uses SFGetFile. 

This example program looks long, but it is not much more 
complicated than previous examples. It uses the GetResource func­
tion to load PACK 3, as described earlier in this chapter. The PER­
FORM statement in the middle of the program actually executes 
the SFGetFile code. The first two arguments are the horizontal and 
vertical coordinates of the pixel where the top left corner of the 
dialog box is to be located on the screen. The location is followed 
by an empty string and two zeros. 

The next two arguments for SFGetFile are the number of file 
types you want the routine to select for display in the scrolling box 
and a pointer to an integer array that contains the packed file 
types. The packed file types must be stored in the array before you 
attempt to use SFGetFile. This example tells SFGetFile to display 
files of two types, TEXT and BINY. If you specify -1 for the 
number of file types, SFGetFile displays all files on the disk regard­
less of their file types. 
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Figure 23-3. Call SFGetFile 

You should always use two zeros after the pointer to the list of 
file types and follow the zeros with a pointer to an array that con­
tains at least 74 bytes. SFGetFile stores a reply record in this array 
that contains information you will need. The last argument, the 
number 2, is the selector code that tells PACK 3 to execute 
SFGetFile. 

Table 23-4 lists the items that SFGetFile stores in the reply 
record. The 0th element of the array is a Boolean variable. If the 
value of this element is 0, the Boolean variable is false, meaning 
that the Cancel button in the SFGetFile dialog box was pressed. In 
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Table 23-4. SFGetFile Reply Record 

Number 
Start Of Bytes Data Type Description 

0 Boolean True (>O) if OK, False if 
Cancel 

1 1 Boolean Not used 
2 4 4 characters File type 
6 2 Integer Volume reference number 
8 2 Integer File's version number 

(usually 0) 

10 l Number Length of file name 
11 63 Characters File name 

this case, your program should not open a file. If the 0th element 
is greater than 0, the Open button was pressed and your program 
can open a file. The example program ends with an END PRO­
GRAM statement if the Cancel button was pressed. 

The length of the file name is contained in the tenth byte of the 
reply array. The FOR/NEXT loop at the end of the example pro­
gram in Figure 23-3 shows how you can assemble the file name. 
Once you have the name of the chosen file, your program can 
open the file and do its work. 

SFPutFile presents the "Save As" dialog box that lets you spec­
ify a new file's name. 

Eject 

Name for the copy? 

I 11 

Chapter 23 

Saue Cancel Driue 

The steps you use to call SFPutFile are similar to those used for 
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Figure 23-4. Call SFPutFile 

SFGetFile, but a little bit simpler. Figure 23-4 is an example pro­
gram that shows how to call SFPutFile. Once again, you use 
GetResource to give you a handle to PACK 3. Then you call it in a 
PERFORM statement with a selector code of 1 to specify SFPutFile. 

The first two arguments for SFPutFile are the horizontal and 
vertical coordinates where you want the dialog box located on the 
screen. Then you supply two strings: a prompt line for the dialog 
box and the file name that is to be displayed when the dialog box 
first appears. After two required zeros, the program once again 
supplies a pointer to a 74-byte array for a reply record. The final 1 
is the SFPutFile selector code. 

SFPutFile fills most of the reply record, but it does not store the 
file type information. If the first byte of the reply record is zero, the 
Cancel button was selected and the program ends without creating 
and writing a file. 
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PRACTICE EXERCISES 

l. Can you write a short program that opens a resource file 
named "MoreResources" and then lists for each type of 
resource the number of available resources of that type? 

2. How would you display an alert box that warns "There is not 
enough room on the disk to save that file"? That type of alert 
does not require a choice, so it does not need any buttons 
other than the OK button. 

3. How would you display an alert box with the message "The 
percentages add to less than 1003. Do you want to continue 
the calculations anyway?" 

4. Assume your program has its own menu and one of the items 
on the menu lets you rename a file. If the present name of the 
file is in the variable name$, how might you present a dialog 
box to get the new name for the file? 



---&tfive--­

Programming Style 
--- -·- -
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Professional Polish 

Throughout this book, you have been both the programmer and 
the program user. Now it is time to separate those two roles. This 
chapter discusses some of the special considerations involved in 
giving your programs a professional polish. 

Most discussions of good programming practices focus on the 
goal of making things easy for programmers. Those practices 
include using variable and subroutine names that are self­
explanatory, structuring a program so it is easy to follow, using 
comments to explain parts of the program where the code may be 
unclear, and using modular code that you can debug once and then 
use again in other programs. All of those practices are important, 
particularly when more than one programmer is working on the 
same program. 

This chapter, however, is about two additional goals that come 
to the fore when you look at a program from the point of view of 
the person who uses it. The first goal is naturalness of use. The 
second goal is speed. 

385 
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NATURALNESS 

There is no reason why anyone should have to change work habits 
to match a machine. It is much better for designers of the machines 
and of the programs that run on machines to design their products 
to match the habits and styles of people. 

In the early days of the computer industry, people expected to 
spend hours learning how to use a computer program. Programs 
often required arcane codes and provided cryptic messages. Com­
puter programs were expected to take a person through a problem 
or process from beginning to end in the most "logical" fashion. 
What was logical to the computer programmer who designed the 
computer program was not necessarily logical to the person using 
the program. 

It may have been acceptable for computer programs to behave 
that way when access to computers was limited to a small cadre of 
the technical elite. Learning all those things was just part of the 
price of admission to the elite. But as powerful computers like the 
Macintosh become widely available, that kind of program behavior 
becomes totally unacceptable. 

The design of the Macintosh and its user interface is based on 
years of research to determine the most natural ways for computers 
to interact with people. You can take advantage of that research by 
using the standard Macintosh user interface-including the mouse, 
windows, menus, controls, alert boxes -in your programs. 

The best way to learn how to use the parts of the Macintosh user 
interface in your programs is to study the way they are used in 
programs like MacWrite and MacPaint. If your program looks and 
works like those programs, you have probably used the elements of 
the interface correctly. If you plan to write programs for the com­
mercial market, you might want to read Apple Computer's publi­
cation, Inside Macintosh, which includes a detailed specification 
for the use of each element of the Macintosh user interface. 

The overall effect you should try to achieve in your program's 
user interface is to make everything seem natural, with no sur­
prises. The program's appearance and behavior should be consist­
ent with the way people normally work and with other Macintosh 
programs. If you take the trouble to use the mouse, menus, con­
trols, windows, and other elements of the Macintosh user interface 
properly, you will be rewarded with programs that take almost no 
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time to learn and are easy (even fun) to use. 

INPUT CHECKING 

When you are writing a program just for yourself, you do not 
always need extensive input checking. After all, you know what 
input you wrote the program to handle, so you are not very likely 
to try to type things the program will not accept. Besides, you are a 
programmer, so if the program stops with some error, you can 
always look at the program, fix it, and then restart. 

One of the steps involved in giving a program professional pol­
ish is making certain that the program will be able to handle any 
type of input correctly, no matter how unexpected the input is. 
Two techniques are available: you can use controls to limit the 
input to things the program can handle, or you can allow any 
input and have the program present an error message if it cannot 
handle the input. 

Your program can avoid error message situations by providing 
gentle guidance. If, for example, the only possible answers to a 
question are yes and no, the program should offer buttons reading 
"Yes" and "No." The buttons serve two purposes: their appear­
ance tells the person using the program that a choice needs to be 
made, and they limit the range of choices to the two the program is 
prepared to handle. Most problems with input arise in programs 
that require all input to be typed on the keyboard. You can avoid 
these problems (and make your program easier to use) by using the 
Macintosh controls. 

Whenever it must receive input from the keyboard, your pro­
gram needs to check that input very carefully. If a number needs to 
be less than 100, the program should check that the number is 
below 100. When the program receives a ZIP code or telephone 
number, it should check to see that it contains the correct number 
of digits. If the input is incorrect, the program should respond 
with a message that explains what is needed. 

The messages your program displays when it receives incorrect 
input should clearly tell the operator what is expected. Once com­
puter programs gave cryptic messages like "Illegal input" or 
"BDOS error on A." That kind of message causes puzzlement and 
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frustration. Instead of "Illegal input," your message should clearly 
say "Please type a number" or "Expected a number" if that is what 
you mean. 

TESTING 

Test your program completely. Try every path. Watch others use it. 
Ask other people to help you test it. After you fix any problems the 
testing uncovers, test it again. 

Test for errors in the user interface as well as for more obvious 
errors like incorrect answers. Look for places in the program where 
people may not know what to do next. Does the program make a 
person do routine tasks that could be done automatically by the 
program? Are there any shortcuts you could provide to reduce the 
number of steps a person has to take to get results? 

Once your program works for the easy cases, try some unex­
pected things. Your testing goal is to eliminate potential problems. 
If your program is used by a large number of people, it will even­
tually receive almost every possible combination of instructions. 
You cannot try every one during testing. You can, though, deliber­
ately try unusual combinations and extreme cases to make certain 
your program handles them correctly. 

As the programmer, you know your program better than anyone 
else. If you don't know what it will do in a particular situation, 
then you need to find out. Try all the unusual cases. If the pro­
gram takes input from the keyboard, see what happens if you press 
the RETURN key without typing anything. Try pressing unusual 
keys at random to see if the program handles them correctly. If 
some of the keyboard input is supposed to be numbers, go through 
your entire program at least once, typing letters at every prompt to 
make certain the program handles all the errors properly. 

When your program performs calculations, test the calculation 
routines to be sure they work with unusual data. What happens 
with a very large number or a very small number? Does the pro­
gram work with positive numbers but fail if you give it a negative 
number? If it expects an integer, what happens if you give it a 
fraction? Does the program give the correct results with zero and 
plus and minus infinity? Are inappropriate input values stopped 
with an appropriate corrective message? 
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PROGRAM SEGMENTATION 

If your program is very large, you may have to break it into pieces 
(called segments) to fit it into the machine. Try to find logical 
places to split the program where it shifts from one activity to 
another. Many programs follow a sequence of setup, data acquisi­
tion, calculation, and displaying results. The place where the pro­
gram switches from one of those activities to the next is a logical 
place to divide the program. 

When you split a program, you should add a PROGRAM state­
ment (described in Chapter 15) at the beginning of each part of the 
program and save the parts in separate disk files. Each part of your 
original program is now a separate program, which can be exe­
cuted with BASIC's PERFORM command. 

SPEED, TIMING, AND RHYTHM 

A program that is slow can be almost as frustrating as a program 
with an old-fashioned user interface. This section discusses a few 
techniques you can use to identify the slow portions of your pro­
gram and to increase their speed. It also discusses two subtle 
aspects of program speed: modifying the order in which the pro­
gram does things (timing), and matching the time during which 
the program does things to the way people work (rhythm). 

If you think your program operates too slowly, the first thing to 
do is to identify the places in the program that you think may 
cause the problem. Run your program all the way through, mak­
ing notes every time you think something happens too slowly. If 
you have trouble identifying the part of the code that causes the 
slow response, using the debugger's Trace command may help you 
find the problem area. 

Now look at the slow parts of your program. If the slowness is 
caused by file operations or drawing graphics, there may not be a 
lot you can do. Large graphics do take longer to draw than small 
graphics. Be sure you are drawing only what you need. 

One of the common causes of slowness that you can often 
remedy is loops. A loop that executes unnecessary statements a 
hundred or more times can slow a program. Check the loop to 
make sure ~very statement in the loop has to be there. If you can, 
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move some of the statements in the loop to outside the loop, where 
they will be executed only once. 

If reducing the contents of loops does not provide all the speed 
improvement you need, you may need to rewrite some of the pro­
gram. BASIC takes slightly less time to reference a simple variable 
than it does to reference an array variable. The first 64 variables 
that your program uses (including labels and defined functions) 
are referenced slightly faster than other variables. Computations 
take less time with integers than with reals, and similarly, take less 
time with extended-precision than with double-precision variables. 

You can make additional speed improvements by using global 
variables instead of parameters in calls to subroutines and defined 
functions. Subroutines and functions without parameters run 
faster than those with parameters. FOR/NEXT and DO loop 
structures run faster than IF/THEN and SELECT CASE struc­
tures. Multiplication and the SQR function are both much faster 
than exponentiation. 

If you want to compare the speed of two different statements to 
add your own findings to the speed guidelines listed here, a stan­
dard way to do the comparison is to put one of the statements you 
want to compare inside a FOR/NEXT loop that will execute the 
statement 5000 or 10,000 times. Then time the program. Now 
replace the statement inside the FOR/NEXT loop with the state­
ment you want to compare it with, and ~ime it again. The state­
ment that was in the version that ran in the fastest time is the one 
you want to use in time-sensitive parts of'your programs. 

Timing refers to when your program does things. If your pro­
gram seems to respond too slowly, you might want to examine the 
way it is being used. If you can locate any spots where people tend 
to pause (perhaps to read a screenful of information the program 
has just displayed or to listen to music or sound effects), those 
spots are places where the program can do time-consuming opera­
tions without any delays being noticed. 

Many rough spots that sem to be caused by speed problems can 
be cured by improving program timing. Consider, for example, a 
program that needs to write the results of its calculations to a disk 
file and also display the results in the program's output window. If 
the program writes the results to the file before putting them in the 
output window, the person who wants to see those results has to 
wait for the file operation. If th~ program displays the results in 
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the output window first, the person is busy reading the results and 
may not even notice that the file operations are taking place. 

If your program uses the PERFORM statement to execute other 
programs, you need to make certain that the delay while your pro­
gram loads a new segment occurs at a time that is as unobtrusive as 
possible. You may need to change the place where you originally 
split the program in order to obtain smooth, unobtrusive per­
formance. 

The ultimate timing goal is to fine-tune until the program per­
forms in a rhythm that feels natural to the person using it. Good 
rhythm is seldom noticed. Bad rhythm, however, can ruin an other­
wise wonderful program. 

As a hypothetical example of bad rhythm, imagine a program 
that requires you to type a long list of paired words. For some 
reason, the program takes longer to process the first word in each 
pair than it takes to process the second word. Most people would 
find the rhythm of this program unnatural, because it pauses in 
the middle rather than at the end of each pair of words. 

A program with an extremely unnatural rhythm like the one in 
this example is likely to make the user frustrated, tense, and ner­
vous. The person may not realize the exact cause of this agitated 
state, but will probably associate the negative experience with the 
program or the computer and refuse to use them again. 

The only sure way to identify an unnatural rhythm in a program 
is to use it. Different people may have slightly different expecta­
tions, so it is ~ good idea to watch other people use the program as 
well. You should make notes of places where people seem to be 
frustrated or have to wait for the program, and then ask them 
about those places afterwards. With a little care, you can make cer­
tain that your program has a natural and pleasing rhythm. 

PROFESSIONAL APPEARANCE 

Why not make your program look as good as possible? If the 
internal workings of your program are truly professional, it is 
worth the time to polish the program's appearance as well. This 
means making sure all the spelling and grammar in the displays 
~nd mes~ages are_ correct, arranging oum~t ~ttractively, and center­
ing text m the wmdow or over a colurrnnf a looks better that way. 

' . ~ ~ 
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It also means making judicious use of graphics and sound if they 
are appropriate to the program. 

DOCUMENTATION 

If your program will be used by other people, you need to provide 
some written documentation. The written documentation serves as 
an introduction to the program and its capabilities and as a refer­
ence while the program is being used. If your program is so self­
explanatory that it does not need any pictures with the written 
documentation, you may be able to provide the documentation as a 
text file on the program disk. 

You may have noticed that some people learn more quickly 
when they read material on a printed page, others learn more 
quickly by listening, and still others learn more quickly by doing. 
If the nature of your program makes it possible, you might consid­
er offering all three methods for learning how to use your pro­
gram. If you examine the Guided Tour materials that Apple Com­
puter enclosed with your Macintosh, you will see that they have 
provided adequate help for all three ways of learning. 

IMPONDERABLES 

When everything else is done, why do people like some programs 
and dislike others? What gives one program a pleasing character? 
What makes other programs aggravating to use? If you find a way 
to get exact answers to these questions, you have a great future in 
product selection and marketing. 

In the absence of certainty, you can do some experiments. Watch 
other people use your program. If they look puzzled or frustrated, 
note where they were in the program and what they were trying to 
do. Use the program yourself. If you find yourself waiting for the 
program or getting irritated, you have some work to do. Rewrite or 
redesign the parts of your program that seem to be troublesome. 
Test it again and again if necessary. 

Once everything works correctly and you have eliminated trouble 
spots, look at your program as a whole. Does it present a consistent 
design? Do the parts fit together into a coherent whole? Even if it is 
not a game, is your program just a little bit fun to use? If so, you 
may have the makings of a great commercial product. 



~~~Apfuu:llxA~~~­

Macintosh BASIC 
Statements and Functions 

This appendix presents formal descriptions of the syntax of all 
statements and functions in Macintosh BASIC. In these descrip­
tions the Macintosh BASIC keywords are in boldface type. Items 
you need to supply are in plain type. Items in square brackets are 
optional, while items that are not in square brackets are a required 
part of the syntax. For example, in the syntax description 

GOSUB label[:] 

the word GOSUB is a BASIC keyword, and you supply the label 
when you write the program statement. The colon is enclosed in 
square brackets, so its use is optional. 

For many BASIC statements, you have a choice of words or syn­
tax. The set of choices is enclosed in curly braces ({ }) and the 
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choices are separated from each other by a vertical bar (I ). The 
vertical bar means "or." For example, the syntax description 

OPTION COLLATE {NATIVE I STANDARD} 

indicates that you can use either OPTION COLLATE NATIVE or 
OPTION COLLATE STANDARD. 

An ellipsis ( ... ) just before a closing bracket or brace means that 
you can repeat the portion of the syntax that is inside the brackets 
or braces. The description 

READ variable [, variable ... ] 

indicates that a READ statement must always have one variable 
name and may have any number of additional variable names pre­
ceded by commas. The comma and variable name inside the square 
brackets must always be used together because there are no curly 
braces or vertical lines to indicate that a choice is allowed. 

A slash (/) indicates the end of a statement in a multiple­
statement control structure. Usually, the end of a statement is the 
same as the end of a line. You can, however, use a colon to end a 
statement if you want to put more than one statement on a line. 
The syntax description 

DO I [statements /] LOOP 

indicates that you have the option of including additional state­
ments between the DO statement and the LOOP statement. 

Any punctuation other than square brackets ([]), curly braces 
( {} ), a vertical bar (I), an ellipsis ( ... ), or a slash (/) is a part of the 
punctuation of the BASIC statement or function. 

Descriptive names are used in the syntax descriptions for the 
items you must supply. A literal is an actual value, not the name of 
a variable. A string literal should include matching quotation 
marks at the beginning and end of the string value. 

Variable means the name of a variable, not its value. Numvar is 
an abbreviation for numeric variable. Integer Array means the name 
of an array of integers. Handle means the name of a variable of type 
handle and pointer means the name of a variable of type pointer. 



Macintosh BASIC Statements and Functions 395 

An expression is any combination of values, variables, functions, 
and operators that results in a single value when it is evaluated. 
Numexpr is an abbreviation for numeric expression. The words 
left, top, bottom, and right refer to numeric expressions unless the 
syntax description specifically says they are numeric variables. The 
word element means a numeric expression that evaluates to the 
index of an array element. The word channel means a numeric 
expression that evaluates to the number of a communications 
channel. 

The word statement means a single program statement, and the 
word statements means one or more program statements. 

Comments, labels, function names, subroutine names, and tool­
box names are part of your program statements. You cannot use 
variables or expressions for them. On the other hand, you can use 
string literals, string variables, or any legal string expressions for 
file names, device names, and volume names. 

MACINTOSH BASIC STATEMENTS 

The following is an alphabetic list of Macintosh BASIC statements. 

ASK CURPOS #channel, numvar 

ASK DOCUMENT numvarLeft, nuqivarBottom; numvarRight, 
numvarTop 

ASK ENVIRONMENT numvar 

ASK EOF # channel, numvar 

ASK EXCEPTION {numexpr I INVALID I UNDERFLOW I 
OVERFLOW I DIVBYZERO I INEXACT} Boolean Variable 

ASK FONT numvar 

ASK FONTSIZE numvar 

ASK GTEXTFACE numvar 

ASK GTEXTMODE numvar 

ASK HALT {numexpr I INVALID I UNDERFLOW I 
OVERFLOW I DIVBYZERO I INEXACT} Boolean Variable 
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ASK HPOS numvar 

ASK HPOS # channel, numvar 

ASK LOCATION numvarLeft, numvarBottom; numvarRight, 
numvarTop 

ASK OUTPUT numvarLeft, numvarBottom; numvarRight, 
numvarTop 

ASK PATTERN numvar 

ASK PEN numvarl, numvar2 

ASK PENMODE numvar 

ASK PENPOS numvarl, numvar2 

ASK PENSIZE numvar 1, numvar2 

ASK PICSIZE numvar 

ASK PRECISION numvar 

ASK ROUND numvar 

ASK SCALE numvarLeft, numvarBottom; numvarRight, 
numvarTop 

ASK SHOWDIGITS numvar 

ASK TABWIDTH numvar 

ASK VPOS numvar 

BTNWAIT 

CALL subroutineName [ ( {expression I variable} [, {expression I 
variable} ... ] ) ] 

CLEAR WINDOW 

CLOSE [# channel ] 

CREATE# channel: filename[, {APPEND I OUTIN}] 
[, {BINY I DATA I TEXT}] [, {RECSIZE numexpr I 
SEQUENTIAL I STREAM}] 

DATA literal[, literal ... ] 

DEF functionName [(variable[, variable ... ] )] 

DELETE filename 

DEVCONTROL #channel: @ integerArray (element) 
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DEVSTATUS #channel: @ integerArray (element) 

DIM array (numexpr I [, numexpr2 ... ] ) [, array (numexpr3 
[, numexpr4 ... ] ) ... ] 

DO I [statements /] LOOP 

DOCUMENT PRINT 

EJECT {numexpr I volumename} 

END [{FUNCTION I MAIN I PROGRAM I SELECT I SUB I 
WHEN}] 

ERASE {{OVAL I RECT} left,top; right,bottom I 
ROUNDRECT left,top; right,bottom WITH 
numexpr l,numexpr2} 

EXIT [ {DO I FOR I FUNCTION I PROGRAM I SUB} ] 

FOR numvar = numexprl TO numexpr2 [STEP numexpr3] I 
[statements /] NEXT numvar 

FRAME { {OVAL I RECT} left,top; right,bottom I 
ROUNDRECT left,top; right,bottom WITH 
numexpr l,numexpr2} 

FUNCTION functionName [(variable [, variable ... ] ) ] I 
[statements /] functionName = expression I [statements /] 
END FUNCTION 

GETFILEINFO filename, @ integerArray (element) 

GETVOLINFO volumename, @ integerArray (element) 

GOSUB label [:] 

GOTO label [:] 

GPRINT [AT numexprl,numexpr2;] [expression [{;I ,} 
[expression] ... ] ] 

GTEXTNORMAL 

IF BooleanExpression THEN statement [ ELSE statement ] 

IF BooleanExpression THEN I statements I [ELSE I 
statements /] ENDIF 

IGNORE WHEN { ERR I KBD I MENU handle I WINDOW 
pointer } 
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INPUT [stringLiteral {; I ,} ] variable [, variable ... J 

INPUT# channel[, {BEGIN I NEXT I RECORD numexpr I 
SAME} ] [, {IF EOF- I IF EOR- I IF MISSING-} THEN 
statement ]: variable [, variable ... ] 

INVERT { {OVAL I RECT} left, top; right, bottom I 
ROUNDRECT left,top; rigta,bottom WITH 
numexpr l,numexpr2} 

[LET] variable = expression 

LINE INPUT [stringLiteral {; I ,} ] variable 

LINE INPUT# channel[, {BEGIN I END I NEXT I RECORD 
numexpr I SAME} ] [, {IF EOF- I IF MISSING- } THEN 
statement ]: variable 

LOCK filename 

NEXT numvar 

OPEN #channel: {filename I deviceName} [, {APPEND I 
INPUT I OUTIN}] [, {BINY I DATA I TEXT}][, {RECSIZE 
numexpr I SEQUENTIAL I STREAM}] 

OPTION COLLATE {NATIVE I STANDARD} 

PAINT { {OVAL I RECT} left,top; right, bottom I 
ROUNDRECT left,top; right,bottom WITH 
n umexpr 1, n umexpr2} 

PEN NORMAL 

PERFORM progname[ ( {expression I @variable} [, {expression I 
@variable} ... ] ) ] 

PERFORM handle [ ( {expression I @variable} [, {expression I 
@variable} ... ] ) ] 

PLOT [numexprl, numexpr2 [; [numexpr3, numexpr4] ... ]] 

POP 

PRINT [expression [ {; I ,} [expression] ... ] ] 

PRINT # channel [, {BEGIN I END I NEXT I RECORD 
numexpr I SAME} ] : [expression [ {; I , } [expression] ... ] ] 

PROCENTRY numvar 

PROCEXIT numexpr 
!··' 
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PROGRAM programName [ ( [@]variable[, [@]variable ... ] ) ] 

RANDOMIZE 

iiEAD variable [, variable ... ] 

READ# channel[, {BEGIN I END I NEXT I RECORD 
numexpr I SAME}][, {IF EOF-1 IF EOR-1 IF MISSING-} 
THEN statement ]: variable [, variable ... ] 

REM comments 

RENAME filename!, filename2 

RESTORE [label[:]] 

RETURN 

REWRITE# channel[, {BEGIN I END I NEXT I RECORD 
numexpr I SAME} ] [, {IF EOF- I IF MISSING-} THEN 
statement ]: [expression [ {; I , } [expression] ... ] ] 

SELECT [CASE] expression I [CASE { [[IS] relational Operator] 
literal I literal TO literal} [, { [[IS] relational Operator] literal I 
literal TO literal} ... ] I statements I ] [CASE ELSE I 
statements/] END SELECT 

SET CURPOS #channel, numexpr 

SET DOCUMENT {TOWINDOW I left, bottom; right, top} 

SET ENVIRONMENT numexpr 

SET EOF # channel, numexpr 

SET EXCEPTION {numexpr I INVALID I UNDERFLOW I 
OVER.FLOW I DIVBYZERO I INEXACT} BooleanExpression 

SET FONT numexpr 

SET FONTSIZE numexpr 

SET GTEXTFACE numexpr 

SET GTEXTMODE numexpr 

SET HALT {numexpr I INVALID I UNDERFLOW I 
OVERFLOW I DIVBYZERO I INEXACT} BooleanExpression 

SET HPOS numexpr 

SET HPOS # channel, numexpr 

SET LOCATION left, bottom; right, top 
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SET OUTPUT {TOSCREEN I left, bottom; right, top} 

SET PATTERN {numexpr I BLACK I DKGRAY I GRAY I 
LTGRAY I WHITE} 

SET PEN numexprl, numexpr2 

SET PENMODE numexpr 

SET PENPOS numexprl, numexpr2 

SET PENSIZE numexprl, numexpr2 

SET PICSIZE numexpr 

SET PRECISION {numexpr I EXTPRECISION I 
DBLPRECISION I SGLPRECISION} 

SET ROUND {numexpr I DOWNWARD I TONEAREST I 
TOWARD ZERO I UPWARD} 

SET SCALE left, bottom; right, top 

SET SHOWDIGITS numexpr 

SET TABWIDTH numexpr 

SET VPOS numexpr 

SETFILEINFO filename, @ integerArray (element) 

SETVOL {numexpr I volumename} 

SOUND numexprl,numexpr2,numexpr3 
[; numexprl,numexpr2,numexpr3 ... ] 

SOUND numexpr @integerArray (element) [; numexpr 
@integerArray (element) ... ] 

STOP 

STOP SOUND 

SUB subroutineName [(variable [,variable ... ] ) ] I END SUB 

TOOLBOX tool box Su broutineN ame WithParameters 

UNDIM array ( [, ... ] ) [, array ( [, ... ] ) ... ] 

UNLOCK filename 

WHEN ERR I statements I END WHEN 

WHEN KBD I statements I END WHEN 

WHEN MENU handle I statements I END WHEN 
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WHEN WINDOW pointer I statements I END WHEN 

WRITE# channel[, {BEGIN I END I NEXT I RECORD 
numexpr I SAME}][, IF THERE- THEN statement]: 
[expression [ {; I ,} [expression] ... ] ] 

MACINTOSH BASIC FUNCTIONS 

The following is a list of functions available in Macintosh BASIC: 

ABS (numexpr) 

ADDRESS] ( { handle I pointer I stringexpr I numexpr } ) 

ANNUITY (numexpr l, numexpr2) 

ASC (stringExpression) 

ATEOF- (#channel) 

ATN (numexpr) 

CHR$ (numexpr) 

CLASSCOMP (numexpr) 

CLASSDOUBLE (numexpr) 

CLASSEXTENDED (numexpr) 

CLASSSINGLE (numexpr) 

COMPOUND (numexprl, numexpr2) 

COPYSIGN (numexpr 1, numexpr2) 

COS (numexpr) 

DATE$ 

DOWNSHIFT$ (stringExpression) 

ERR 

EXP (numexpr) 

EXP2 (numexpr) 

EXPMI (numexpr) 

FORMAT$ (stringExpression; expression [, expression ... ] ) 

FREE 
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GETFILENAME$ (numexpr) 

GETVOLNAME$ (numexpr) 

HIGHWORD ( {pointer I numexpr}) 

INDIRECT] ( {handle I pointer I stringexpr}) 

INKEY$ 

INT (numexpr) 

KBD 

LEFT$ (stringExpression, numexpr) 

LEN (stringExpression) 

LOG (numexpr) 

LOG2 (numexpr) 

LOGB (numexpr) 

LOGPI (numexpr) 

LOWWORD ( {pointer I numexpr}) 

MENU} 

MENUID 

MENU ITEM 

MID$ (stringExpression, numexpr [, numexpr2]) 

MOUSER 

MOUSEB-

MOUSEH 

MOUSEV 

NEXTDOUBLE (numexprl, numexpr2) 

NEXTEXTENDED (numexprl, numexpr2) 

NEXTSINGLE (numexprl, numexpr2) 

OUTPUTWINDOW] 

PI 

RANDOMX (numvar) 

RELATION (numexprl, numexpr2) 
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REMAINDER (numexprl, numexpr2) 

RIGHT$ (stringExpression, numexpr) 

RINT (numexpr) 

RND [ (numexpr)) 

SCALB (numexprl, numexpr2) 

SGN ( { numexpr I BooleanExpression}) 

SIGNNUM (numexpr) 

SIN (numexpr) 

SOUNDOVER-

SQR (numexpr) 

STR$ (numexpr) 

TAB (numexpr) 

TAN (numexpr) 

TICKCOUNT 

TIME$ 

TONES (numexprl) 

TOOL toolboxFunctionN ame WithParameters 

TRUNC (numexpr) 

TYP (#channel) 

UPSHIFT$ (stringExpression) 

VAL (stringExpression) 

VALPOINTER ( {pointer I numexpr}) 
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Error Messages and Codes 

There are three different kinds of error messages you may encoun­
ter while you are working in Macintosh BASIC. The first kind of 
message occurs just after you have entered a new program line. If 
BASIC detects an error in the line, it displays a message to help 
you correct the error. Those messages are self-explanatory and are 
not listed in this appendix. 

The second type of error message you may encounter is a Macin­
tosh BASIC run-time error message. If it encounters a condition it 
cannot handle, BASIC displays one of these messages while it is 
executing your program. 

The final type of message you may encounter is a Macintosh 
system error. When one of these occurs, all you receive is a number. 
The last part of this appendix explains the meaning of the most 
common system error numbers. 
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MACINTOSH BASIC RUN-TIME ERROR MESSAGES 

You can trap run-time errors using the WHEN ERR statement de­
scribed in Chapter 15. The system function ERR returns a numeric 
code corresponding to the appropriate message when a run-time 
error has occurred. The run-time messages and codes follow. 

98 File not open for output 
99 Bad master directory block 

100 File system error 
101 External File System Error 
102 Not a MAC diskette 
103 No such drive 
104 Volume already on-line 
105 File is locked 
106 Volume not on-line 
107 (no message) 
108 Refnum error 
109 Error in user parameter list 
110 File already open 
111 Filename already exists 
112 Can't delete an open file 
113 Volume is locked 
114 File is locked 
115 Disk is write protected 
116 File not found 
117 Too many files open 
118 Memory full 
119 Tried to position to before start of file (r/w) 
120 End of file 
121 File not open 
122 Bad file name 
123 Disk 110 error 
124 No such volume 
125 Disk full 
126 Directory full 
127 Channel already exists 
128 Channel not in range 0 .. 32767 
129 Array is too small 
130 File is not a Data file 



131 No such channel 
132 Index must be >O 
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133 Record only works with Relative files 
134 Stream files may not be positioned 
135 Data exceeds record length 
136 Not enough values in record 
137 Rewrite must be used to write an existing record 
138 Record is empty 
139 Channel 0 implies a Text file 
140 Last output was not finished 
141 Index must be>= 0 
142 This call does not work with channel 0 
143 Print/Input are used with Text files 
144 This call doesn't work with a Stream file 
145 1/0 System Error 
146 Driver 1/0 Error 
14 7 Read/Write are used with Data or Biny files 
148 Recsize must be >O 
149 Position exceeds record length 
154 Undefined label, Function, or Sub 
155 Illegal quantity 
156 Syntax error 
157 Undimensioned array reference 
158 Dimension too big 
159 Negative subscripts not allowed 
160 Subscript out-of-bounds 
161 Type mismatch 
162 Next without For 
163 Loop without Do 
164 Endif not found 
165 Loop not found 
166 Integer overflow 
167 Return without Gosub 
168 Not enough memory for that operation 
169 Deleting text only allowed on the line containing the Input 

prompt 
170 Parameters don't match 
171 Missing End Select statement 
172 Couldn't find a Case that matched 
173 Missing End When statement 
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174 Couldn't find matching When 
175 Too many arguments for this toolbox routine 
176 Not enough arguments for this toolbox routine 
177 Something wrong with arguments calling this toolbox 

routine 
178 For without Next 
179 Already a Dim for this array 
180 Can't assign string to this type of variable 
181 Not enough values for Input list 
182 Expected a number 
183 Expected a Boolean 
184 Too many values for Input list 
185 Out of DATA to READ 
186 You must move the insertion point back to the Input 

prompt line 
187 Floating point halt 
188 End Sub or End Function missing 
189 Can't use parenthesis when assigning to a function 
190 Bad range in Set Location 
191 Low on memory. Please close some windows or Quit. 
192 Bad range in Set Output 
193 Can't assign function result here 
194 Cannot run without listing 

MACINTOSH SYSTEM ERRORS 

There is almost never anything you can do to correct a Macintosh 
system error. When you receive a message reporting a system error, 
you should save a copy of your program and exit from BASIC. The 
condition that caused the system error may have damaged the copy 
of Macintosh BASIC or the Finder in your machine's memory. To 
avoid complications, you should restart by booting from a start-up 
disk. Even though there is rarely anything you can do to recover 
from these errors, explanations of the most common system error 
codes are included here to satisfy your curiosity. Some software er­
rors can result in the display of incorrect system error ID numbers. 

01 Bus error-an internal communication error in the machine. 
This should never happen on a Macintosh, but might occur 
rarely when running MacWorks on a Lisa. 
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02 Illegal address - the central processor chip received a word or 
long-word reference to an odd-numbered address, which is 
not permitted. 

03 Illegal instruction - the central processor chip received an 
instruction it did not recognize. 

04 Division by zero- the central processor chip executed a 
divide instruction (DIVS or DIVU) with a divisor of zero. 

05 Check trap- the central processor chip executed a "check 
register against bounds" (CHK) instruction that found an 
improper value. 

06 Overflow trap- the central processor chip executed a "trap 
on overflow" (TRAPV) instruction that detected numerical 
overflow (a number too large). 

07 Privilege violation - the central processor chip executed a 
"return from exception" (RTE) or other inappropriate 
instruction. 

08 Trace mode - the trace bit in the central processor chip's sta­
tus register is set. 

09 Line 1010 trap - the 1010 trap dispatcher portion of the sys­
tem software used for Macintosh toolbox calls has been 
damaged. 

10 Line 1111 trap - usually means that a breakpoint left by a 
systems programmer was reached. 

11 Miscellaneous hardware exception - the central processor 
chip detected an error condition not covered by error numbers 
01 through 10. 

12 Unimplemented core routine-a trap number was encoun­
tered that does not correspond to a toolbox routine. 

13 Uninstalled interrupt-an interrupt vector table entry is 0 
when it should not be. 

14 IO core-an error occurred while processing input or 
output. 

15 Segment loader error -a call to GetResource to read a seg­
ment of BASIC into memory failed (this usually means you 
are out of room in memory). 



410 Using Macintosh BASIC 

16 Floating point error-the halt bit on a floating point envi­
ronment word was set. 

17 Package 0 not present- the resource PACK 0 is not on the 
disk or there is not enough room for it in memory. 

18 Package 1 not present - the resource PACK 1 is not on the 
disk or there is not enough room for it in memory. 

19 Package 2 not present-the resource PACK 2 is not on the 
disk or there is not enough room for it in memory. 

20 Package 3 not present - the resource PACK 3 is not on the 
disk or there is not enough room for it in memory. 

21 Package 4 not present-the resource PACK 4 is not on the 
disk or there is not enough room for it in memory. 

22 Package 5 not present- the resource PACK 5 is not on the 
disk or there is not enough room for it in memory. 

23 Package 6 not present- the resource PACK 6 is not on the 
disk or there is not enough room for it in memory. 

24 Package 7 not present- the resource PACK 7 is not on the 
disk or there is not enough room for it in memory. 

25 Out of memory - there is no room for any more program 
instructions or data in your machine's random-access memory. 

26 Can't launch file-a call to GetResource to read segment 0 
into memory failed. The file probably does not contain an 
executable program. 

27 File system map has been damaged- the file system map 
contains a logical block number that is too big or too small 
to be a correct logical block on this volume. 

28 Stack has moved into application heap - the two storage 
areas used by BASIC in its internal operations have collided 
(out of memory). 
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ASCII Codes 
And Keyboard Characters 

This appendix shows the character that is printed for each ASCII 
code and the arrangement of the characters on the Macintosh key­
board. The characters are shown in the Chicago 12 font, which has 
the most complete character set. Some of the more unusual charac­
ters may not be present in every font and every font size. One char­
acter, ASCII 217, is different in every font and size. You can type 
this character from the keyboard with the combination OPTION­

SHIFT--. 
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000 032 064 @ 096 ' 
001 D 033 065 8 097 a 
002 D 034 II 066 B 098 b 
003 D 035 # 067 c 099 c 
004 D 036 $ 068 0 100 d 
005 D 037 3 069 E 101 e 
006 D 038 ft 070 F 102 f 
007 D 039 I 071 G 103 g 
008 D 040 ( 072 H 104 h 
009 041 ) 073 I 105 i 
010 D 042 * 074 J 106 j 
011 D 043 ..... 075 K 107 k 
012 D 044' 016 L 08 I 
013 045 - 077 M 09 m 
014 D 046 . 078 N 10 n 
015 D 047 I 079 0 11 0 

016 D 048 0 080 p 12 p 
017 • 049 1 081 Q 13 q 
018 ./ 050 2 082 R 14 r 
019 • 051 3 083 s 15 s 
020 • 052 4 084 T 16 t 
021 D 053 5 085 u 17 u 
022 D 054 6 086 u 18 lJ 

023 D 055 1 087 w 19 w 
024 D 056 8 088 H 20 H 
025 D 051 9 089 y 121 y 
026 D 058 : 090 z 122 z 
027 D 059 ; 091 ( 123 { 
028 D 060 < 092 \ 124 I 
029 D 061 ""' 093 ) 125 } 
030 D 062 > 094 ... 126 -
031 D 063 1 095 - 127 
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128 ii 160 t 192 l 224 0 
129 A 161 ° 193 i 225 0 
30 ~ 162 t 194 ... 226 0 
31 t 163 £ 195 v 227 0 
32 N 164 § 196 f 228 0 
33 ii 65 • 197 ~ 229 0 
34 ii 66 'I 198 /:J. 230 0 
35 ii 67 8 199 « 231 0 
36 8 68 @I 200 » 232 0 
37 i 69 @ 201 233 0 
38 i 70 TM 202 234 0 
39 i 71 , 203 ti 235 0 
40 I 72 -· 204 ii 236 0 
41 ~ 73 .. 205 ii 237 0 
42 e 14 II 206 (( 238 0 
43 e 75 B 207 m 239 0 
44 e 76 00 208 - 240 0 
45 e 11 :!: 209 - 241 0 
46 i 78 ! 210 " 242 0 
41 i 79 k 211 " 243 0 
48 i 80 ¥ 212 ' 244 0 
49 "i 181 JI 213 ' 245 0 
50 ii 182 a 214 + 246 0 
51 6 183 :I 215 1) 247 0 
52 0 184 n 216 y 248 0 
53 0 185 1f 217 0 249 0 
54 ti 186 J 218 0 250 0 
55 0 187 I 219 0 251 0 
56 u 188 ! 220 0 252 0 
57 u 189 0 221 D 253 0 
58 u 190 m 222 0 254 0 
59 ii 191 II 223 0 255 0 
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Toolbox Routines 
Accessible From BASIC 

Macintosh BASIC allows you to call a large number of the toolbox 
routines built into the machine's read-only memory. This appen­
dix shows sample calls to the routines BASIC recognizes. Only the 
routines preceded by an asterisk (*) are described in this book. 

Experienced programmers should refer to Apple Computer's 
Inside Macintosh for descriptions of all of the toolbox routines. 
The general procedures for calling toolbox routines are described 
in Chapter 19 of this book. The dimensions of the data types used 
in the example calls are appName©(31), bitMap©(l3), cursor%(33), 
dateTimeRec%(6), eventRecord%(7), fina1Ticks%(1), Fontlnfo%(3), 
GrafPort%(52), offset%(1), point%(1), pattern©(7), penState©(l 7), 
rect%(3), reply©(73), ResType©(3), seconds%(!), string©(255). 
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QUICKDRAW 

Graf Port Routines 

ToolBox OpenPort (GrafPort]) 

ToolBox InitPort (GrafPort]) 

ToolBox ClosePort (Graf Port]) 

• ToolBox SetPort (GrafPort]) 

• ToolBox GetPort (@Gra£Port%(0)) 

ToolBox GraIDevice (device%) 

ToolBox SetPortBits (@bitMap©(O)) 

ToolBox PortSize (width%, height%) 

ToolBox MovePortTo (leftGlobal%, topGlobal%) 

ToolBox SetOrigin (h%, v%) 

ToolBox SetClip (Region}) 

ToolBox GetClip (Region}) 

• ToolBox ClipRect (@rect%(0)) 

• ToolBox BackPat (@pattern©(O)) 

Cursor Handling 

ToolBox InitCursor 

ToolBox SetCursor (@cursor%(0)) 

ToolBox HideCursor 

ToolBox ShowCursor 

ToolBox ObscureCursor 

Pen and Line Drawing 

ToolBox HidePen 

ToolBox Show Pen 

ToolBox GetPenState (@penState©(O)) 

ToolBox SetPenState (@penState©(O)) 
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• ToolBox PenPat (@pattern©(O)) 

ToolBox MoveTo (h%, v%) 

ToolBox Move (dh%, dv%) 

ToolBox Line To (h %, v%) 

ToolBox Line (dh%, dv%) 

Text Drawing 

ToolBox TextFont (fontnum%) 

ToolBox TextFace (style%) 

ToolBox TextMode (mode%) 

ToolBox TextSize (fontsize%) 

ToolBox SpaceExtra (extra%) 

ToolBox DrawChar (char©) 

ToolBox DrawString (string$) 

ToolBox DrawText (@text©(O), firstByte%, byteCount%) 

width% = Tool CharWidth (char©) 

* width% = Tool StringWidth (string$) 

width%= Tool TextWidth (@text©(O), firstByte%, byteCount%) 

ToolBox GetFontlnfo (@Fontlnfo%(0)) 

Drawing in Color 

• ToolBox ForeColor (color%, 0) 

• ToolBox BackColor (color%, 0) 

ToolBox ColorBit (whichBit%) 

Calculations With Rectangles 

ToolBox SetRect (@rect%(0), left%, top%, right%, bottom%) 

ToolBox OffsetRect (@rect%(0), dh%, dv%) 
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ToolBox InsetRect (@rect%(0), dh%, dv%) 

ans- = Tool SectRect (@sourceRectA%(0), @sourceRectB%(0), 
@destRect%(0)) 

ToolBox UnionRect (@sourceRectA%(0), @sourceRectB%(0), 
@destRect%(0)) 

ans- = Tool PtlnRect (pt.h%, pt. v%, @rect%(0)) 

ToolBox Pt2Rect (ptA.h%, ptA.v%, ptB.h%, ptB.v%, 
@destRect%(0)) 

ToolBox PtToAngle (@rect%(0), pt.h%, pt.v%, @angle%) 

ans- = Tool EqualRect (@rectA%(0), @rectB%(0)) 

ans- = Tool EmptyRect (@rect%(0)) 

Graphics Operations on Shapes 

* ToolBox FillRect (@rect%(0), @pattern©(Q)) 

* ToolBox FillOval (@rect%(0), @pattern©(O)) 

* ToolBox FillRoundRect (@rect%(0), ova1Width%, ova1Height%, 
@pattern©(O)) 

* ToolBox FrameArc (@rect%(0), startAngle%, arcAngle%) 

* ToolBox PaintArc (@rect%(0), startAngle%, arcAngle%) 

* ToolBox EraseArc (@rect%(0), startAngle%, arcAngle%) 

* ToolBox InvertArc (@rect%(0), startAngle%, arcAngle%) 

* ToolBox FillArc (@rect%(0), startAngle%, arcAngle%, 
@pattern©(O)) 

Calculations With Regions 

Region}= Tool NewRgn 

ToolBox DisposeRgn (Region}) 

ToolBox Copy Rgn ( sourceRegion}, des tRegion}) 

ToolBox SetEmptyRgn (Region}) 

ToolBox SetRectRgn (Region}, left%, top%,right%, bottom%) 
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ToolBox RectRgn (Region}, @rect%(0)) 

ToolBox OpenRgn 

ToolBox CloseRgn (Region}) 

ToolBox OffsetRgn (Region}, dh%, dv%) 

ToolBox InsetRgn (Region}, dh%, dv%) 

ToolBox SectRgn (sourceRegionA}, sourceRegionB}, 
destRegion}) 

ToolBox UnionRgn (sourceRegionA}, sourceRegionB}, 
destRegion}) 

ToolBox DiffRgn (sourceRegionA}, sourceRegionB}, 
destRegion}) 

ToolBox XORRgn (sourceRegionA}, sourceRegionB}, 
destRegion}) 

ans- = Tool PtlnRgn (pt.h%, pt.v%, Region}) 

ans- = Tool RectlnRgn (@rect%(0), Region}) 

ans- = Tool EqualRgn (Regionl}, Region2}) 

ans-= Tool EmptyRgn (Region}) 

Graphics Operations on Regions 

ToolBox FrameRgn (Region}) 

ToolBox PaintRgn (Region}) 

ToolBox EraseRgn (Region} ) 

ToolBox InvertRgn (Region}) 

ToolBox FillRgn (Region}, @pattern©(O)) 

Bit Transfer Operations 

ToolBox ScrollRect (@rect%(0), dh%, dv3, updateRegion}) 

ToolBox CopyBits (@srcBitmap©(O), @destBitmap©(O), 
@srcRect%(0), @destRect%(0), mode%, maskRgn}) 
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Pictures 

* Picture} = Tool OpenPicture (@picframeRect%(0)) 

ToolBox PicComment (kind%, dataSize%, Data}) 

* ToolBox ClosePicture 

* ToolBox Draw Picture (Picture}, @destRect%(0)) 

* ToolBox KillPicture (Picture}) 

Calculations With Polygons 

Polygon} =Tool OpenPoly 

ToolBox ClosePoly 

ToolBox KillPoly (Polygon}) 

ToolBox OffsetPoly (Polygon}, dh%, dv%) 

Graphics Operations on Polygons 

ToolBox FramePoly (Polygon}) 

ToolBox PaintPoly (Polygon}) 

ToolBox ErasePoly (Polygon}) 

ToolBox InvertPoly (Polygon}) 

ToolBox FillPoly (Polygon}, @pattern©(O)) 

Calculations With Points 

ToolBox AddPt (sourcePt.h%, sourcePt.v%, @destPoint%(0)) 

ToolBox SubPt (sourcePt.h%, sourcePt. v%, @destPoint%(0)) 

ToolBox SetPt (@point%(0), h%, v%) 

ans- = Tool EqualPt (ptA.h%, ptA.v%, ptB.h%, ptB.v%) 

ToolBox LocalToGlobal (@point%(0)) 

ToolBox GlobalToLocal (@point%(0)) 
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Miscellaneous Utilities 

num3 = Tool Random 

* ans- = Tool GetPixel (h%, v%) 

ToolBox StuffHex (@array©(O), hexstring$) 

ToolBox ScalePt (@point3(0), @sourceRect3(0), @destRect3(0)) 

ToolBox MapPt (@point3(0), @sourceRect3(0), @destRect3(0)) 

ToolBox MapRect (@rRect3(0), @sourceRect3(0), 
@destRect3(0)) 

ToolBox MapRgn (Region}, @sourceRect3(0), @destRect3(0)) 

ToolBox MapPoly (Polygon}, @sourceRect3(0), @destRect3(0)) 

RESOURCE MANAGER 

Opening and Closing Resource Files 

ToolBox CreateResFile (filename$) 

* refnum3 = Tool OpenResFile (filename$) 

ToolBox CloseResFile (refnum3) 

Checking for Errors 

num3 =Tool ResError 

Setting the Current Resource File 

refnum3 =Tool CurResFile 

refnum% =Tool HomeResFile 

* ToolBox UseResFile (refnum%) 

Getting Resource Types 

* num% = Tool CountTypes 

* ToolBox GetlndType (@ResType®(O), index%) 
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Getting and Disposing of Resources 

ToolBox SetResLoad (load-) 

• num% = Tool CountResources (ResTypeLast2%, ResTypeFirst2%) 

• Resource} = Tool GetlndResource (ResTypeLast2%, 
ResTypeFirst2%, index%) 

• Resource} = Tool CetResource (ResTypeLast2%, 
ResTypeFirst2%, ResID%) 

•Resource} = Tool GetNamedResource (ResTypeLast2%, 
ResTypeFirst2%, name$) 

ToolBox LoadResource (Resource}) 

• ToolBox ReleaseResource (Resource}) 

ToolBox DetachResource (Resource} ) 

Getting Resource Information 

ResID% =Tool UniqueID (ResTypeLast2%, ResTypeFirst2%) 

• ToolBox GetReslnfo (Resource}, @ResID%, @ResType®(O), 
@nameString© (0)) 

attrs% = Tool GetResAttrs (Resource}) 

Modifying Resources 

ToolBox SetReslnfo (Resource}) 

ToolBox SetResAttrs (Resource}, ahrs%) 

ToolBox ChangedResource (Resource}) 

ToolBox AddResource (Data}, ResTypeLast2%, ResTypeFirst2%, 
ResID%, name$) 

ToolBox RmveResource (Resource}) 

ToolBox AddRefereilce (Resource}, ResID%, Iiame$) 

ToolBox RmveReference (Resource}) 



Toolbox Routines Accessible From BASIC 425 

ToolBox UpdateResFile (refnum%) 

ToolBox WriteResource (Resource}) 

ToolBox SetResPurge (install-) 

Advanced Routines 

attrs% = Tool GetResFileAttrs (refnum%) 

ToolBox SetResFileAttrs (refnum%, attrs%) 

WINDOW MANAGER 

Initialization and Allocation 

• W] = Tool NewWindow (0, 0, @rect%(0), title$, visible-, 
procID%, -1, -I, goAway-, 0, 0) 

ToolBox Close Window (W]) 

• W] =Tool GetNewWindow (ResID%, 0, 0, -1, -I) 

• ToolBox DisposeWindow (W]) 

Window Display 

• ToolBox SetWTitle (W], title$) 

• ToolBox GetWTitle (W], @string©(O)) 

ToolBox SelectWindow (W]) 

ToolBox HideWindow (W]) 

ToolBox Show Window (W]) 

ToolBox HiliteWindow (W], Hilite-) 

ToolBox BringToFront (W]) 

ToolBox SendBehind (W], behindW]) 

* W] =Tool FrontWindow 

• ToolBox DrawGrowlcon (W]) 
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Mouse Location 

num% = Tool FindWindow (pt.h%, pt.v%, @W]) 

Window Movement and Sizing 

• ToolBox MoveWindow (W], h%, v%, front-) 

• ToolBox SizeWindow (W], width%, height%, £Update-) 

Update Region Maintenance 

ToolBox InvalRect (@badRect%(0)) 

ToolBox ValidRect (@goodRect%(0)) 

ToolBox lnvalRgn (badRegion} ) 

ToolBox ValidRgn (goodRegion} ) 

Miscellaneous Utilities 

ToolBox SetWRefCon (W], p]) 

p] =Tool GetWRefCon (W]) 

ToolBox SetWindowPic (W], Pie}) 

Pie}= Tool GetWindowPic (W]) 

longint] = Tool PinRect (@rect%(0), pt.h%, pt.v%) 

MENU MANAGER 

Initialization and Allocation 

• M} =Tool NewMenu (newmenuResID%, title$) 

• M} = Tool GetMenu (menuResID%) 

• ToolBox DisposeMenu (M}) 

• ToolBox AppendMenu (M}, itemName$) 
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ToolBox AddResMenu (M}, ResTypeLast2%, ResTypeFirst2%) 

ToolBox InsertResMenu (M}, ResTypeLast2%, 
ResTypeFirst2%, afterltem%) 

Forming the Menu Bar 

• ToolBox InsertMenu (M}, beforeID%) 

• ToolBox Draw MenuBar 

• ToolBox DeleteMenu (menuResID%) 

ToolBox Clear MenuBar 

MenuBar} =Tool GetNewMBar (menubarResID%) 

MenuBar} = Tool GetMenuBar 

ToolBox SetMenuBar (MenuBar}) 

Choosing From a Menu 

longint] =Tool MenuSelect (pt.h%, pt.v%) 

longint] = Tool MenuKey (char©) 

• ToolBox HiliteMenu (menuResID%) 

Controlling Appearance of Items 

• ToolBox Setltem (M}, item%, string$) 

• ToolBox Getltem (M}, item%, @string© (0)) 

• ToolBox Disableltem (M}, item%) 

• ToolBox Enableltem (M}, item%) 

• ToolBox Checkltem (M}, item%, checked-) 

ToolBox Setltemlcon (M}, item%, iconResID%) 

ToolBox Getltemlcon (M}, item%, @iconResID%) 

• ToolBox SetltemStyle (M}, item%, style%) 
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• ToolBox GetltemStyle (M}, item%, @style%) 

ToolBox SetltemMark (M}, item%, char©) 

ToolBox GetltemMark (M}, item%, @char©) 

Miscellaneous Utilities 

ToolBox SetMenuFlash (M}, item%) 

ToolBox CakMenuSize (M}) 

num% = Tool CountMitems (M}) 

• M} =Tool GetMHandle (menuResID%) 

ToolBox FlashMenuBar (menuResID%) 

CONTROL MANAGER 

Initialization and Allocation 

• Control} = Tool NewControl (W ], @rect%(0), title$, visible-, 
value%, min%, max%, procID%, 0, 0) 

Control}= Tool GetNewControl (ctrlResID%, W]) 

• ToolBox DisposeControl (Control} ) 

Control Display 

• ToolBox SetCTitle (Control}, title$) 

• ToolBox GetCTitle (Control}, @string© (0)) 

• ToolBox HideControl (Control}) 

• ToolBox ShowControl (Control}) 

ToolBox DrawControls (W]) 

ToolBox HiliteControl (Control}) 
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Mouse Location 

* num% = Tool TestControl (Control}, pt.h%, pt.v%) 

num% = Tool FindControl (pt.h%, pt.v%, W], @Control}) 

num% = Tool TrackControl (Control}, startPt.h%, 
startPt. v%, 0, 0) 

Control Movement and Sizing 

* ToolBox MoveControl (Control}, hloc%, vloc%) 

ToolBox DragControl (Control}, startPt.h%, startPt.v%, 
@limitRect%(0), @slopRect%(0), axis%) 

* ToolBox SizeControl (Control}, width%, height%) 

Control Setting and Range 

* ToolBox SetCtlValue (Control}, value%) 

* ToolBox SetCtlMin (Control}, minValue%) 

* ToolBox SetCtlMax (Control}, maxValue%) 

*value% = Tool GetCtlValue (Control}) 

*min Value% = Tool GetCtlMin (Control}) 

*max Value% = Tool GetCtlMax (Control}) 

Miscellaneous Utilities 

ToolBox SetCRefCon (Control}, p)) 

p) = Tool GetCRefCon (Control}) 
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DIALOG MANAGER 

• itemHit% = Jool Alert (alertResID%, 0, 0) 

itemHit% =Tool CautionAlert (alertResID%, 0, 0) ,. 

ToolBox CloseDialog (D]) 

hit-= Tool DialogSelect (@eventRecord%(0), @b], @itemHit%) 

ToolBox DisposDialog (D]) 

ToolBox GetDitem (D ],item%, @type%, @itemHdl}, @rect%(0)) 

ToolBox GetIText (itemHdl}, @string©(O)) 

D] =Tool GetNewDialog (dia~ogResID%, 0, 0, -I, -I) 

ans-= Tool IsDialogEvent (@~ventRecord%(0)) 

ToolBox ModalDialog (0, 0, @itemHit%) 

D] =Tool NewDialog (0, 0, @rect%(0), title$, visible-, procID%, 
-I, -1, goAway-, 0, 0, items}) 

itemHit% = Tool NoteAlert (al~rtResID%, 0, 0) 

• ToolBox ParamText (string0$, string!$, string2$, string3$) 

ToolBox SellText (D], item%, startSel%, endSel%) 

ToolBox SetDitem (D], item%, type%, itemHdl}, @rect%(0)) 

ToolBox SetlText (itemHdlL string$) 

itemHit% =Tool StopAlert {alertResID%, 0, 0) 

DESK MANAGER 

ToolBox CloseDeskAcc (accRefnum%) 

accRefnum% =Tool OpenDeskAcc (accName$) 

ToolBox SystetnClick (@eventRecord%(0), W]) 

done- = Tool SystemEdit (editCmd%) 

ToolBox SystemTask 
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EVENT MANAGER 

down - = Tool Button 

avail- = Tool EventAvail (eventMask%, @eventRecord%(0)) 

ToolBox FlushEvents (eventMask%, stopMask%) 

ToolBox GetMouse (@point%(0)) 

myEvent- = Tool GetNextEvent (eveptMask%, 
@eventRecord%(0)) 

down,,..., = Tool StillDown 

ticks] = Tool T,ickCount 

down-= Tool WaitMouseUp 

FONT MANAGER 

ToolBox GetFNum (fontName$, @fontNum%) 

ToolBox GetFontName (fontNum%, @string©(O)) 

real- = Tool RealFont (fontNum%, fontSize%) 

MEMORY MANAGER 

ToolBox BlockMove (source], dest], countlo%, counthi%) 

ToolBox DisposHandle (handle}) 

ToolBox OisposPtr (pointer]) 

size] = Tool GetHandleSize (handle J) 
size] =Tool GetPtrSize (pointer]) 

ToolBox HLock (handle J) 
ToolBox HUnLock (handle}) 
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ToolBox HPurge (handle}) 

ToolBox HNoPurge (handle}) 

ToolBox MoreMasters 

hdl} = Tool NewHandle (sizeLo%, sizeHi%) 

ptr] = Tool NewPtr (sizeLo%, sizeHi%) 

ToolBox SetHandleSize (hdl}, sizeLo%, sizeHi%) 

ToolBox ~etPtrSize (ptr}, sizeLo%, sizeHi%) 

OPERATING SYSTEM UTILITIES 

TooJBox Delay (numTicksLo%, numTicksHi%, @fina1Ticks%(0)) 

errorNum% = Tool ReadDateTime (@seconds%(0)) 

* ToolBox Secs2Date (secsLo%, secsHi%, @dateTimeRec%(0)) 

ToolBox SysBeep (duration%) 

ToolBox UprString (@string©(O), marks~) 

ToolBox Date2Secs (@dateTimeRec%(0), @seconds%(0)) 

SCRAP MANAGER 

longint] = Tool GetScrap (hDest}, resTypeLast2%, 
resTypeFirst2%, @offset%(0)) 

pScrapStuff] = Tool InfoScrap 

longint] = Tool LoadScrap 

longint] =Tool UnloadScrap 

longint] =Tool PutScrap (lengthLo%, lengthHi%, 
resTypeLast2%, resTypeFirst23, @text©(O)) 

longint] =Tool ZeroScrap 
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SEGMENT LOADER 

ToolBox ExitToShell 

ToolBox UnloadSeg (routineAddr]) 

ToolBox GetAppParms (@appName©(O), @apRefNum3, 
@apParam}) 

TEXT EDIT 

ToolBox TEActivate (h TE}) 

ToolBox TECalText (hTE}) 

ToolBox TEClick (pt.h3, pt.v3, extend-, hTE}) 

ToolBox TECopy (h TE}) 

ToolBox TECut (hTE}) 

ToolBox TEDeactivate (hTE}) 

ToolBox TEDelete (hTE}) 

ToolBox TEDispose (h TE}) 

CharsHandle} = Tool TEGetText (h TE} ) 

ToolBox TEI die (h TE}) 

ToolBox TEinsert (@text©(O), lengthLo3, lengthHi3,hTE}) 

ToolBox TEKey (char©, hTE}) 

hTE} = Tool TENew (@destRect3(0), @viewRect3(0)) 

ToolBox TEPaste (hTE}) 

ToolBox TEScroll (dh%, dv%, hTE}) 

ToolBox TESetJust (j%, hTE}) 

ToolBox TESetSelect (selStartLo3, selStartHi3, selEndLo3, 
selEndHi3, hTE}) 

ToolBox TESetText (@text©(O), lengthLo3, lengthHi3, hTE}) 
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ToolBox TEUpdate (@updateRect%(0), hTE}) 

ToolBox TextBox (@text)(O), lengthLo%, lengthHi%, 
@boxRect%(0), j%) 

TOOLBOX UTILITIES 

longint] =Tool BitAnd (long1Lo%, long1Hi%, long2Lo%, 
long2Hi%) 

longint] =Tool BitOr (long1Lo%, long1Hi%, long2Lo%, 
long2Hi%) 

longint] =Tool BitXor (long1Lo%, long1Hi%, long2Lo%, 
long2Hi%) 

longint] =Tool BitNot (longintLo%, longintHi%) 

longint] =Tool BitShift (longintLo%, longintHi%, count%) 

set- = Tool BitTst (@byte©, bitnumLo%, bitnumHi%) 

ToolBox BitSet (@byte©, bitnumLo%, bitnumHi%) 

ToolBox BitClr (@byte©, bitnumLo%, bitnumHi%) 

fixed] = Tool FixRatio (numerator%, denominator%) 

fixed]= Tool FixMul (aLo%, aHi%, bLo%, bHi%) 

num% = Tool FixRound (xLo%, xHi%) 

CursHandle} = Tool GetCursor (cursorResID%) 

IconHandle} = Tool Gedeon (iconResID%) 

PatHandle} = Tool GetPattern (patternResID%) 

StringHandle} = Tool GetString (stringResID%) 

longint] =Tool Munger (h}, offsetLo%, offsetHi%, @textl©(O), 
len1Lo%, len1Hi%, @text2©(0), len2Lo%, len2Hi%) 

StringHandle} = Tool NewString (string$) 

ToolBox Plotlcon (@rect%(0), IconHandle}) 

ToolBox SetString (StringHandle}, string$) 
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ToolBox PackBits (@srcPtr], @destPtr], srcBytes%) 

ToolBox UnpackBits (@srcPtr], @destPtr], dstBytes%) 

ROUTINES IN PACKAGES 

PACK 3 (load PACK 3 first) 

• SFPutFile - PERFORM h} (pt.h%, pt.v%, prompt$, origName$, 
0, 0, @reply©(O), 1) 

• SFGetFile - PERFORM h} (pt.h%, pt.v%, "'', 0, 0, numTypes%, 
@types©(O), 0, 0, @reply©(O), 2) 

PACK 6 (load PACK 6 first) 

IUDateString - PERFORM h} (loword%, hiword%, form%, 
@string©(O), 0) 

IUTimeString - PERFORM h} (loword%, hiword%, 
inclSeconds-, @string©(O), 2) 

IUSetlntl - PERFORM h} (refnum%, ID%, data}, 8) 

IUDatePString - PERFORM h} (loword%, hiword%, form%, 
@string©(O), parm}, 14) 

IUTimePString - PERFORM h} (loword%, hiword%, seconds-, 
@string©(O), parm}, 16) 



~~~-~ffendix£~~~­

Solutions to Practice Exercises 

This appendix presents solutions to the practice exercises that 
appear at the end of many chapters. When an exercise involves 
writing a program, only one solution will be shown, even though 
many different answers are possible. 

Chapter 3 

1. Numeric variables: c and£. String variables: b. Name a contains 
an illegal space, d contains an arithmetic operator (the minus 
sign), e ~ontains the # sign, and g does not start with a letter. 
Numbers and periods are allowed in variable names as long as 
they'are not the first character. b is the only string variable name 
because it is the only one that ends with a dollar sign. 

2. Amount= 9, size= 4, number= 8, and rate = 27. 

437 
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3. ! Greeter 
INPUT "Please type your name:"; name$ 
PRINT "Well,hello, ";name$ 
ENDPROORAM 

4. ! Convert meters to inches 
PRINT "METERS TO INCHES CONVERTER" 
PRINT 
INPUT 'How many meters?·; meters 
inches = 39.37 * meters 
PRINT 
PRINT meters;" meters contain"; inches;" inches." 
ENDPROORAM 

Chapter 4 

The practice exercises in Chapter 4 use the editing, search, and 
replace commands. They do not lend themselves to written 
solutions. 

Chapter 5 

1. The program does not print anything. It goes into an infinite 
loop branching from a to c to b to a. 

2. v- = 4 * 2 ) 5 OR 3 A 2 + 3 i 7 AND NOT ( 3 = 7 I 2) 
v- = 4 * 2 > 5 OR 6 + 3 i 7 AND NOT ( 3 = 7 I 2) 
v- = 8 > 5 OR 6 + 3 i 7 AND NOT (3 = 3.5) 
v- = 8 > 5 OR 6 + 3 i 7 AND NOT FALSE 
v- = 8 ) 5 OR 9 ~ 7 AND TRUE 
v- = TRUE OR FALSE AND TRUE 
v- = TRUE OR FALSE 
v- =TRUE 

3. IF a=6 THEN 
IF b=gTHEN 

x=8 
ELSE 



x=5 
ENDIF 

ELSE 
x=l 

ENDIF 

4. SELECT CASE i 
CASE 1 

b=3 
CASE2 

b=5 
CASE< 0 

b=O 
CASE 4, 6 

b=7 
CASE ELSE 

b=lO 
END SELECT 

Chapter 6 
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1. The program will exit from the DO loop and print "Hello" 
when a number between 1 and 5 is typed. 

2. The loop will be executed 11 times, for the following values of 
i: 0, 10, 20, 30, 40, 50, 60, 70, 80, 90, and 100. 

3. FOR i = 3 TO 37 STEP 2 
PRINT i 

NEXT i 

4. FOR COUl'lt ~ 1 TO l 0 
oosu:B Print.it 

NEXT co4nt 
END PROORAM 
Print.it: 

PRINT "This is a test. .. 
RETURN 
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Chapter 7 

1. (a)·S; (b) -12. 

2. (a) 3; (b) 3; (c) 4; (d) -4; (e) -3; (f) -4. 

3. I Print payment table 
FOR int.rate = 9 TO 12 STEP .5 

PRINT int.rate, 5000/ANNUITY( int.rate/ 100/ 12,4* 12) 
NEXT int.r~ 
EN~PR08RAP1 

4. ! Wait 90 ticks 
tstart = TIClCOUNT 
tend = t.start + 90 
DO ! Wait for TICKCOVNT 

IF TICKCOUNT >=tend THEN EXIT DO 
LOOP 

5. I Random subroutine 
Makernd: 
DO 

a= RND (6) ! rengeof 6 
a = I NT (a) ! make integer 
IF a<> 6 THEN EXIT QO. 

LOOP 
a=a-10 
RETURN 

Chapter 8 

1. (a) 'abed'; (b) 'ananas'; (c) 'pol'; (d) 'anana split'. 

2. (a) 'Politics'; (b) 'spectrum'. 

3. DO 
LINE INPUT aS 
a= YAL (a$) 

, IF STRS(a) •a$ THEN EXIT DO 
LOOP 



4. ! eet keyboard character 
Getchar: 

DO 
c$ = INKEY$ 
IF c$ o "" THEN EXIT DO 

LOOP 
RETURN 

5. ! Alarm clock 
PRINT "What time should I ring?" 
INPUT "Please use Macintosh format: ";t$ 

! This is the right place in the 
I program to check for correct input. 

DO 
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IF LEFT$(t$,5) = LEFT$(TIME$,5) THEN 
IF Rl6HT$( TIMES ,2) = Rl6HT$( t$ ,2) THEN EXIT DO 

ENDIF 
LOOP 
PRINT "RING!" 
END PROORAM 

Chapter 9 

1. (a) 45 double-precision real numbers; (b) 9 Booleans; (c) 901 
times 3 = 2703 extended-precision reals; (d) 100 short integers; 
(e) 30 strings. 

2. When a$() is copied into q$(), the dimension of q$ changes 
to 3. 

3. All of them: (a) tries to put a number into a string variable; (b) 
tries to copy arrays with a different number of dimensions; (c) 
tries to put a number into a Boolean variable; (d) tries to put a 
string into a numeric variable (the last character of the name is 
what counts); and (e) tries to put a number larger than 32767 
into a short integer variable. 

4. The fourth element of the DATA statement is a string, but the 
READ statement tries to put it into a numeric variable. 
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Chapter 10 

1. SET VPOS 3 ! For PRINT command 
SET PENPOS 7 ,44 ! For GPRINT with 12-point type 

2. ASIC. TAB WIDTH oldtable ! Save old value 
SET TABWIDTH 20 
PRINT 1 ,2,3,4,5 
SET TABWIDTH oldtabsti ! Restore old value 

3. SET FONT 2 ! New York 
SET FONTSIZE 24 ! 24-point 
SET OTEXTFACE 8 ! ournne type 
SET PENPOS 7 ,50 ! Picks et spot 
&PRINT "Hello" 

4. PRINT FORMATS("$## ,###j###.##";amount) 

Chapter 11 

1. ! Convert degrees Celsius to Fahrenheit 
DO 

INPUT "Degrees Celsius: ";degrees 
PRINT "Theit's "; Fahrenheitll (degrees); "Fahrenheit." 

LOOP 
ENDPR00RAM 
DEF Fahrenheit I ( x) = 9 * x I 5 + 32 

2. ! Find the smaller of two integers 
FUNCTION Minlf: (alfl ,blfl) 
IF a~ <big THEN 

Minlf: = alt: 
ELSE 

Minli = bli 
ENDIF 

END FUNCTION 



3. FUNCTION Comma$( string$) 
zstrS = "" ! Start with empty string 
FOR zchar = 1 TO LEN( str1ng$) 

zch$ = HID$( string$ ,zcher, 1) 
IF 2ch$ = '.'THEN 20h$ = ',' 
zstr$ = zstr$ & zch$ 

NEXT zchar 
Comma$ = zstr$ 
END FUNCTION 

4. FUNCTION Stars$( length~) 
IF length!i < 1 THEN 

Stars$="" 
ELSE 
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Stars$= Stars$( length:i-1) & '*' 
ENDIF 
END FUNCTION 

Chapter 12 

1. OPEN # 1: "gift list", APPEND 

2. CREATE• 1: "newfile", RECSIZE 30, OUTIN 

3. READ #3, RECORD 23: integerll, string$ 

4. DO 
IF TYP( • 12) = 2 THEN EXIT DO 
ASK CURPOS # 12,. record 
SET CURPOS • 12, record+ 1 ! Try next record 
LOOP 
READ• 12: string$ 

Chapter 13 

1. ! Display List of Visible Files 
DIM a%(23) ! 48 bytes 
count= 1 
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DO 
rnei = 0etF ilaNamaS( count) 

IF file$= .... THEN EXIT DO 
6ETFILEINFO file$, @a:l ( 0) 
IF (Num2(4) DIV 16384) MOD 2 <> 1 THEN 

! If it's not 1, file is visible 
PRINT file$ 
ENDIF 

count = count + 1 
LOOP 
END PROORAM 
FUNCTION Num2( first) 

IF asg(first) < 0 THEN 
Num2 = a:l (first) + 65536 

ELSE Num2 =a~ (first) 
ENDIF 

END FUNCTION 

2. DIM a~(23) ! 48 bytes 
6ETFILEINFO "System", @ajg(Q) 
folder :g = a:g ( 7) ! Save system 'folder number 
6ETFILEINFO "MBCintosh BASIC", @aj;g(Q) 
aSl ( 7) =folder~ ! Set to system folder 
SETFILEINFO "Macintosh BASIC", @alt C 0) 
END PROGRAM 

3. ! Set up 300 baud modem 
DIM setupi( 1) 
OPEN #4: ".AIN", OUTIN 
setup~(O) = 8 ! always 8 

! 300 baud, 8 data bits, 1 stop bit 
setupjg(Q) = 380 + 3072 + 16384 
DEYCONT ROL # 4: @I setup m ( 0) 

! Now you can use the modem here 
CLOSE # 4 ! Close before quitting 
END PROORAM 

4. ! Print List of Files on Disk 
OPEN #5: ".Printer", APPEND 
count= 1 
DO 



file$= 0etFi1eName$(count) 
IF file$= .... THEN EXIT DO 
PRINT #5: file$ 
count = count + I 

LOOP 
CLOSE #5 
END PR06RAM 

Chapter 15 

1. CALL Average( 3, 9 ,answer) 
PR I NT answer 
ENDPR06RAM 
SUB Average(a,b,result) 
result= (a+b)/2 
END SUB 

2. PERfORM Average( 3, 9 ,@answer) 
PR I NT answer 
ENDPR06RAM 

! Separate program in a separate file: 
PROORAM Average(a.b.@lresult) 
result= (a+b)/2 
END PROORAM 

3. WHEN ERR 
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IF ERR= 102 THEN PRINT "is that a Lisa diskette?" 
END WHEN 

4. WHEN KBD 
IF KBD = ASC( "?") THEN PRINT "See page 40 in the manual" 
END WHEN 

Chapter 16 

1. SET PENSIZE 5 ,5 
PLOT 30,30; 90, 12 
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2. SET PATTERN 3 ! Gray 
SET PENSIZE 6,6 
FRAMEOVAL 10,10;80,200 

3. PAINT RECT 10, 1 O; 200,200 
ERASE OVAL 30 .30; 180, 180 
! INVERT could be used instead of ERASE here. 

4. ERASE RECT 10, 1 O; 200,90 

Chapter 17 

1. DO 
IF MOUSEB-THEN 

PLOT MOUSEH, MOUSEV 
DO ! Wait for button to come up 

IF NOT MOUSEB- THEN EXIT DO 
LOOP 

ENDIF 
LOOP 

2. DO 
If MOUSEB- THEN 

If MOUSEH > 0 AND MOUSEY> 0 THEN 
PLOT MOUSEH, MOUSEY;! Draw line 
DO I Wait for button to come up 

If NOT MOUSEB- THEN EXIT DO 
LOOP 

ENDIF 
ENDIF 

LOOP 

3. CALL WaitforUser 
PRINT "Out of the subroutine." 
END PROORAM 
SUB WaitforUser 
DO 

If LEN( INKEYS) > 0 OR MOUSEB- THEN EXIT SUB 
LOOP 
END SUB 



4. DO 
IF MOUSEB- THEN 

PLOT MOUSEH, MOUSEY; 
ELSE 
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PLOT I Button is up, so end the I ine. 
ENDIF 

LOOP 

Chapter 18 

1. WHEN KBD 
key = KBD ! Get it once so it can't change 
If key<ASC( 'O') OR k.ey>ASC( '9') THEN SOUND 
END WHEN 

2. SOUND TONES( 7) , 1 27, 30 

3. SOUND 9 @trips5f> ( 4) ! triplet is 3 integers 

4. STOP SOUND ! Stop all existing sound 
SOUND O ,0 ,60 ! One second of silence 

Chapter 19 

1. (a) 11 elements times 2 bytes each = 22; (b) 9 elements times 1 
byte each = 9; (c) 4 elements times 8 bytes each = 32. 

2. (a) integer is 2 bytes; (b) point is 2 integers for 4 bytes; (c) str255 
is 256 bytes; (d) rect is 4 integers for 8 bytes. 

3. The integer array should have 4 elements for a rect, so it should 
be dimensioned at 3 or greater. Integers occupy 2 bytes, so a 
dimension of 127 (128 elements times 2 = 256, bytes) is big 
enough for a str255 value. Each element of a character array 
occupies 1 byte, so a character array needs to be dimensioned at 
255 or greater to have 256 bytes available for a str255 value. 
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Chapter 20 

1. ToolBox SizeWindow (OutputWindow] ,400,300,TRUE) 

2. DIM rectll:(3) 
rectl(O) = 100 
rectll:( 1) = 100 
rectll:(2) = 300 
rectll:(3) = 300 
w] =Tool NewWindow (0,0,@rectl(O)."",TRUE, I ,-I ,-1,FALSE,0,0) 

3. Applemenu} =Tool GetMenu( 1) 
ToolBox Setltem (App1emenu}, 1,'About My Program') 

4. myMenu} =Tool NewMenu ( 98,'Choice') 
Tool Box AppendMenu ( myMenu} ,'Yes/Y ;No;( - ;Maybe') 
Too1Box lnsertMenu (myMenu},O) 
ToolBox DrawMenuBar 

Chapter 21 

1. DIM rectlll(3) 
rectl ( 0) = 20 ! top 
rectll: ( 1) = 20 !left 
rectlll(2) = rectlB(O) + 20 ! bottom 
rectlll(3) = rectll:( 1) .. 100 ! right 
cntl} =Tool NewControl (OutputWindowJ,@rect:l:(O) ,'push me' ,TRUE,O,O, I ,2,0,0) 

2. DIMrectlll(3) 
rectZ(O) = 30 ! top 
rectlll( 1) = 30 ! left 
rectll!(2) = rectl&(O) + 20 ! bottom 
rectlf>(3) = rectlll( 1) .. 80 I right 
cntl} =Tool NewControl COutputWindow] ,@rectlB( O).'Cenc:el' ,TRUE,0,0, I ,0,0,0) 

3. ToolBox HideControl (cntl}) 
ToolBox SizeControl (cntl},60,20) 
ToolBox SetCTitle (cntl},'Quit') 
Tool80x ShowControl (cntl}) 

4. IF Tool TestControl(scroll},MOUSEH,MOUSEY) = 20 THEN 
Toolbox SetctlValue (scroll} ,Tool 8etct1Yalue( scroll})+ 1) 
ENDIF 
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1. DIM recU;(3) 
rectjg ( 0) = O ! top 
rectjf) ( 1 ) = o ! left 
rectjg ( 2) = 50 ! bottom 
rectlC(3) = 240 I right 
Tool Box ClipRect (@rect~ ( 0)) 

2. DIM rect1'(3) 
rectjg(O) = O ! top 
rect%( 1) = O ! left 
recU& ( 2) = 1 00 ! bottom 
rect~(3) = 100 ! right 
Tool Box PaintArc (@rect~( 0) ,0,90) 
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3. width1' = Tool StringWidth ('Title') 
6PRINT AT ( 100-widthjg) DIV 2,30;'Title' 

4. DIM pat©( 7) 
DATA 0,54.73,65,65,34,20.8 
FOR count = 0 TO 7 

READ pat©( count) 
NEXT count 
Tool Box PenPat (@pat©( 0)) 

Chapter 23 

1. DIM type@(3) 
refnumjg =Tool OpenResfile ( "MoreResources") 
FOR count = 1 TO Tool CountTypes 

Tool Box 6etlndlype (@type©( 0) ,count) 
type$= .... 
FOR index = 0 TO 3 

type$ =type$ & CHR$( type©( index)) 
NEXT index 
t 1 :« = type©( O) *256 + type©( 1 ) 
t2:t =type©( 2)*256 + type©( 3) 
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PRINT type$ ,Tool CountResources(t2~ ,t I~) 
NEXT count 
END PR08RAM 

2. s$ = "There is not enough room on the disk to save that file." 
ToolBox Paramlext (s$,"","" ,"") 
itemHit:g =Tool Alert ( 10,0,0) ! displays the alert ALRT 1 o 

3. s 1 $ = "The percentages add to less than 100~." 
s2$ = "Do you want to continue the calculations anyway?" 
ToolBox ParamText(s1$,s2$,"","") 
item Hit~ = Tool Alert ( 1 ,0 ,0) ! displays the alert ALRT 1 
IF itemHit~ = 2 THEN OOSUB GetData I Cancel was selected 

4. ! Call SFPutFile 
DIM reply©( 73) ! result goes here 
name$ = "test" 
! l08dPACK 3 
t 1 ~ = ASC( "P")*256 + ASC( "A") 
t2jg = ASC( "C")*256 + ASCC "K") 

h} =Tool OetResource( t2SK ,t 1 ~ ,3) ! reads PACK 3 code into h} 
! Call SFPutFile 
PERFORM h} ( 100,80,'Rename it to:' ,name$,O,O,@reply©(O), I) 
IF reply©( 0) = 0 THEN END P R08RAM ! Cance 1 was selected 
length= reply©( 1 O) 
newname$ = "" 
FOR i= 11 TO IO+ length 

new name$ = new name$ & CHRS (rep Jy©( i)) 
NEXT i 
RENAME name$, newname$ 
ENDPR08RAM 
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END PROGRAM, 31, 77, 235-37 
EOF#, SET/ASK, 187, 202 
EOF-, 189 
EOR-, 189 
ERASE, 252-53 
ERR, 84-85, 239-40 
Error checking, 45-47, 301 
Errors, 239-40, 387-88, 405-10 
EXCEPTION, SET/ASK, 128-29 
EXIT, 71, 75, 164, 235, 238 
Exponential functions, 87 
Exponentiation, 26 
Expressions, 26-28 

F 
File menu, 14-15 
File names, 178-79, 196 
File position, 175-76, 181, 185-87 
File types, 203-08, 219-20 
Financial functions, 89-90 
Flow of control, 53 
Flowchart, 61 
FONT, SET/ASK, 144-45, 148 
Fonts, 17-18, 144-45 
FONTSIZE, SET/ASK, 144-45, 148 
FOR/NEXT, 73-76 
FORMAT$, 149-53. See also 

SHOWDIGITS 
FRAME, 252-53 
FREE, 126-27 
FUNCTION, 161-64 
Functions, 81-92, 159-70, 230, 300, 

401-03 

G 
GETFILEINFO, 199-203 
GETFILENAME$, 198 
GETVOLINFO, 211-13 
GETVOLNAME$, 209 
GOSUB, 76-78 
GOTO, 53-55 
GPRINT, 141-48 
Graphics pen, 142, 253-58 
GTEXTFACE, SET/ASK, 145-48 

GTEXTMODE, SET/ASK, 145-48 
GTEXTNORMAL, 147-48 

H 
HALT, SET/ASK, 128-29 
Handle, Jl8, 302-03, 307-09 
HIGHWORD, 307-08 
HPOS, SET/ASK, 139-40 
HPOS#, SET/ASK, 187 

I 
IF/THEN, 59-63 
IGNORE WHEN, 241 
Index variable, 73-75, 119 
INDIRECT], 308-09 
Infinite loop, 54, 230 
Infinity, Jl6 
INKEY$, 102-03 
INPUT, 29-30 
INPUT#, 180-81 
Input checking, 387-88 
Insertion point, 35-36, 138 
INT, 84 
Interrupts, 238-41 
INVERT, 252-53 

K 
KBD, 102-03, 240 
Keyboard buffer, 102-03 
Keywords, 12-14 

L 
Labels, 54-55 
LEFT$, 96-97 
LEN, 96 
LET, 24-25 
LINE INPUT, 103-04 
LINE INPUT#, 180-81 
Line numbers, 54-55 
Literals, 64, JI 7 
Loans, 89-90 
LOCATION, SET/ASK, 261-62 
LOCK, 197 



Logarilhmic funclions, 87 
Logical expressions, 56-59 
Long imeger, 115, 303, 306-09 
Loops, 69-76, 389 
LOWWORD, 307-08 

M 
MacWrile, 208 
Memory usage, 126-27 
MENUID, 326 
MENUITEM, 326 
Menus, 8-9, 320-29, 370-71, 426-28 
MID$, 96-98 
MISSING-, 188-89 
MOD, 25-27 
Modem, 213-121 
MOUSEB, 272-74 
MOUSEH, 270-72 
MOUSEV, 270-72 

N 
NAN, 116-17 
NOT, 57-59 
Nole Pad, 190-92 
Null slring, 96 

0 
OPEN#, 179-80 
Operawrs, 24-27, 56-59, 98-99 
OPTION COLLATE, 105 

OR, 57-59 
Order of precedence, 26-28, 58-59 
OUTIN, 180 
OUTPUT, SET/ASK, 259-60 
Oulpul window, 7-8, 259-60, 314 
OUTPUTWINDOW], 314 
OVAL, 251-53 

p 

Packages, 375-76, 435 
PAINT, 252-53 
Paramelers, 160-65, 234-37, 302-07 
PATTERN, SET/ASK, 255-56, 264-65 
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f'auerns, 275-77, 352-55, 358-61 
PENMODE, SET/ASK, 256-58, 

265-67 
PENNORMAL, 258 
PENPOS, SET/ASK, 142-43 
PENSIZE, SET/ASK, 254-55 
PERFORM, 235-37, 374-76, 391 
PI, 86 
PICSIZE, SET/ASK, 263-64 
Piclures, 41, 263-64, 355-56, 371 
PLOT, 250-51 
Poinlet, 118, 302-03, 307-09 
Precision, 114-15 

PRECISION, SET/ASK, 129-30 
PRINT, 13, 28-29, 138-39. See also 

FORMAT$; see also GPRINT 
PRINT#, 181-82 
Priming, 18, 213-14, 218-19. See also 

DOCUMENT PRINT 
PROGRAM, 235-38 
Program formal, 13-14 
Program menu, 15-17 

Q 
QuickDraw, 347-61, 418-23 
Quicksorl, 242-44 

R 
Radians, 86 
Random numbers, 91-93 
Random-access file, 174-75, 186 
RANDOMIZE, 91-92 
RANDOMX, 91-92 
READ, 124·25 
READ#, 183 
RECORD, i86 
RECSIZE, 174-75, 179 
RECT, 251-53 
Recursion, 165-66, 242-44 
RELATION, 88 
REM, 30-31 
RENAME, 196 
Resources, 363-80, 423-25 
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RESTORE, 126 
RETURN, 76-78 
REWRITE#, 183 
RIGHT$, 96-97 
RlNT, 84 
RND, 91-92 
ROUND, SET/ASK, 129-30 
ROUNDRECT, 251-53, 277-79 
Running several programs, 241 

s 
SANE, 12.8-32 
SCALB, 87 
SCALE, SET/ASK, 262-63 
Scientific notation, 114-15, 148-49 
Scroll bars, 7, 333, 338-41 
Search menu, 41-45 
SELECT CASE, 63-65 
SEQUENTIAL, 174, 179 
Serial file, 174 
Serial ports, 213-14 
SETFILEINFO, 204-08 
SETVOL, 210 
SFGetFile, 375, 377-79 
SFPutFile, 375, 379-80 
SGN, 82-83 
Shapes, 251-53, 258-59 
SHOWDIGITS, SET/ASK, 148-49 
SIGNNUM, 82-83 
SIN, 86 
Sorting, 105, 132-35, 242-44 
Sound, 214, 283·94 
SOUND, 284-88 
SOUNDOVER-, 289 
Speed, 389-90 
SQR, 85 
Statements, 4, 13, 393-40i 
Status box, 8 
STEP, 74 
STOP, 229 
STOPSOUND, 288 
STR$, 100 
STREAM, 179, 214-15 
Strings, 13, 57, 105, 116-18, 125 

String width, 357-58 
SUB, 234-35 
Subroutines, 69, 76-78, 234-35 

T 
TAB, 140-41 
TABWIDTH, SET/ASK, 153-54 
TAN, 86 
Testing, 388-89 
TEXT files, 176, 179 
THERE-, 188-89 
TICKCOUNT, 90-91 
Time, 90-91, 309-10 
TIME$, 107 
Timing, 108-09, 390-91 
TONES, 285-86 
TOOL, 300 
TOOLBOX, 300 
Trigonometric functions, 86, 169-70 
TRUNC, 84 
TYP, 177, 183-85 
Type mismatch, 22, 119, 125, 184 

u 
UNDIM, 123-24 
UNLOCK, 197 
Updating a program, 47-49 
UPSHIFT$, 104-05 
User interface, 386-88 

v 
VAL, 100 
VALPOINTER, 307-09 
Variables, 22-24, 113-19, 226-27 
Volumes, 178, 208-13 
VPOS, SET/ASK, 139-40 

w 
WHEN, 239-40, 319-20, 325-26 
Windows, 6-8, 313-20, 326-27, 349-50, 

370, 425-26 
WRITE#, 183 



Using Macintosh™ BASIC 

Apple Computer, Inc., has now developed a new version of the BASIC programming language 
uniquely suited to the remarkable Macintosh™ system. Author Richard Norling shares with you 
his keen insights into the many capabilities of Macintosh BASIC. Thorough descriptions of all 
Macintosh BASIC statements. functions. and operations are presented. with special emphasis 
given to graphics and sound. You'll learn how to create Macintosh windows and menus. how 
to program the mouse. and how to use Macintosh's toolbox commands. Clear and concise. Using 
Macintosh™ BASIC will enable you to complete your programming projects with confidence. 

Richard Norling has spent more than twenty years working with computers and computer 
languages. Currently, he is president of Language Systems Corporation, a company that 
specializes in the development of computer software. Norling has written a variety of systems 
and application software and is co-author of a new statistics package for the Apple® 
Macintosh™ computer. 

• A·pple is a registered trademark of Apple Computer. Inc. 
•Macintosh is a trademark licensed to Apple Computer, Inc. 

ISBN 0-07-881157-0 


