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Sheep droppings 

Untitled 

...... . . 

Vi) 

<:t:;, 
.... .. <w 

<ii) 

..... W 

Figure 12-9 Sheep droppings 

The line of code that erases a sheep's old image needs 
further explanation: 

ERASE RECT Column, Row - Sheep.Height; Column + Sheep.Width, Row 

When you 're forming a shape, you need to specify the upper 
left coordinate and then the lower right coordinate. But 
MacBASIC draws its characters (including the sheep) from the 
ground up, the opposite of the way it draws its shapes. Assume 
that the sheep you want to erase is Sheep #4. Sheep #4 is "built" 
starting with row 64-16 times 4. But its "top" is 16 dots above 
that, so you have to subtract 15 dots from Row to find the correct 
starting row for ERASE RECT. Thus the correct expression for 
the first coordinate is Column, Row - Sheep.Height. 

(Figure 12-10). If that isn't clear, the best thing to do is to type 
in my code and experiment by changing the ERASE RECT line 
in various ways . Your own experience will teach you better than 
my deathless prose ever can. 

About the Sheep Droppings If you were to run this code as 
it stands (which you are invited, although not impelled, to do) 
you'd see the sheep galloping off into oblivion. You'd also see 
left behind what appears to be sheep droppings, clearly visible · 
in Figure 12-9. Actually, those extra dots are the bottom dots of 
the sheep's feet. The problem is in the ERASE RECT line and 
has to do with a technical detail about the way shapes work 
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Start ERASE RECT at this 
coordinate (Column, 
Row - Sheep.Height) 

Fat Bits 

Row 48 (64 - 16) ----!---------------

• • • • • • • •• • ••• • •• • •• • ••• • •• • •••• • • • • Sheep droppings 
=··=······ • • • • 

Row 64 
• • 

• • • • • • • •• •••• • •• 
= =·· === • •• • 

• • • • • • 

Figure 12-10 Close-up of sheep 

(rather th(!.n with whatever disgusting personal habits sheep 
may or may not display). When you tell BASIC to plot a point 
with the statement PLOT 200, 100, it actually turns on the dot 
with the coordinates column 200, row 100. However, when you 
tell BASIC to paint a rectangle from coordinate 0,0 to coordinate 
200, 100, it paints the rectangle from 0, 0 to column 199, row 
99. Try this program to see it happen; Figure 12-11 shows you 
the result: 

PAINT RECT 0, O; 200, 100 
BTNWAIT 
PLOT 200, 100 

When you run the program, look at the lower-right corner 
of the rectangle. Then press the mouse button and see the new 
point plotted. 

What's true for painted rectangles is also true for erased 
rectangles. In the statement 

ERASE RECT Column, Row - Sheep.Height; Column + Sheep.Width, Row 

the Row part of the second coordinate is actually one pixel less 
than it needs to be to completely erase the old sheep. 

One way to clean up the act of these uncivilized wool makers 
is to increase Row for the lower-right corner by 1: 
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Column 199 

Row 99 --------

Dot at column 200, ----+---------~ 
row 100 

Figure 1.2-11 Rectangle defined by 0, O; 200, 100; and dot at 200, 100 

ERASE RECT Column, Row - Sheep.Height; Column + Sheep.Width, Row + 1 

Make sure you have your working, debugged Sheep.Mover 
module stored on disk. Then go on to read about creating the 
Display Messages block. 

Adding the Racing.Messages Block 
Most of this block is really easy stuff. The only thing that might 
give you trouble is figuring out which sheep is in the lead. Here's 
the pseudocode: 

keep count of moves 
determine who's ahead 
if moves total < 11 print "THEY'RE OFF!" (Figure 12-4) 
else 

erase old message 
reset pen position to 10, 200 
display: "In the lead: "; Leader (Figure 12-5) 

Keeping count of the moves is easy; each time a sheep jumps 
ahead one move, just increment a counter. If less than 11 moves 
have been made, print one message; if 11 or more moves, clear 
the message area and display the other message. 

But how do you keep track of who's ahead? See if you can 
work it out on your own. Here's a hint: I'm using a new variable, 
Leader, to hold the number of the sheep that's currently ahead. · 
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Each time a sheep makes a move, I compare its new position 
to the position of the leading sheep. 

Go write the code. Take your time, and be sure to test the 
code after you've written it to make sure it works. 

My Racing.Messages I'm naming this subroutine Rac­
ing.Messages to distinguish it from other messages that might 
appear: Here's the code: 

Racing.Messages: 
Jump = Jump + 1 ! KeE!P track of all the moves 
IF Sheep.Location(Move) > Sheep.Location(Leader) THEN Leader = Move 

IF Jump < 11 THEN ! Do this stuff if within first 10 moves 
SET PENPOS Message.Column, Message.Row 
SET FONTSIZE 16 
GPRINT "THEY'RE OFF!" 

ELSE ! Do this stuff if beyond 1 Oth move 
ERASE RECT 10, 180; 250, 200 
SET PENPOS 10, 200 
SET FONTSIZE 18 
GPRINT "In the lead:#"; Leader 

ENDIF 

RETURN 

The only tricky piece here is the second line: 

IF Sheep.Location(Move) > Sheep.Location(Leader) THEN Leader = Move 

Translated into the Mother Tongue, that says "If the column 
position of the sheep that just moved is greater than the column 
position of the sheep formerly in the lead, establish the sheep 
that just moved as the new lead sheep." If the way I've written 
that code line is confusing to you, put the following lines in its 
place: 

This.Sheep = Move 
This.Sheep.Position = Sheep.Location(Move) 
Leader.Position = Sheep.Location(Leader) 
IF This.Sheep.Position> Leader.Position THEN Leader = This.Sheep 

The result is the same, but the code reads a little more clearly. 
You might also be wondering where I got the coordinates 

to use in the ERASE RECT line. Essentially, they're just rough 
estimates. I set the upper left coordinate to start below the 
bottom of the lowest sheep (anywhere beyond 10 times 16 for 
the row is OK-10 sheep times 16 dots for each) and to fall in 
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a column to the left of the first letter (set at column 10); the 
lower right coordinate is 40 dots down and well past the right 
edge. I didn't know where the "THEY'RE OFF!" message would 
end and didn't want to take the time and energy to find out 
(programming is like that sometimes). This estimating, erase­
by-brute-force method is crude but effective. 

The Test.For.Winner Module 
The last section of the code for the "Run Race" group of modules 
is very easy (famous last words). Reading the pseudocode, you're 
reminded that the whole race is in a loop; the sheep keep on 
moving until there's a winner: 

if leader's nose beyond column 226 then 
leader wins; 
leave the loop 

You already know where the leader's tail is; you'll find its column 
position in Sheep .Location( Leader). You also know that a sheep's 
width is 16 dots (stored in the variable Sheep.Width). That means 
it's a matter of simple arithmetic to find out where the sheep's 
nose is. If the nose is beyond column 226, then you've got a 
winner. If you do have a winner, then set a flag-that is, set some 
variable as a signal that BASIC can later interpret (we'll write 
the "interpreting" code later). I'm using the boolean variable 
Winner- as my flag variable. 

Now write the code. Don't worry about where to put the 
code in the program; just write it as a subroutine for now. 

My Test.For.Winner Routine To find out if there's a winner 
yet, I compare the position of the leader's nose to the position 
of the finish line. If the nose is beyond the finish line, I set a 
flag that the program can check later: 

Test.For.Winner: 
Nose = Sheep.Location(Leader) + Sheep.Width 
IF Nose> 226 THEN Winner- = true 

RETURN 

The Declare.Winner Block 
You're rapidly moving towards the end of the code now; there 
are only a few major blocks left. The first block deals with de­
claring the winnei: Here's the pseudocode: 
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flash winning sheep 5 times !Figure 12-61 
display winning message 

Take the "flash" part first. The way to get something to "flash" 
is to switch back and forth between a normal display (black 
characters against a white background) and an inverted display 
(white characters against a black background). One way to do 
that is to use INVERT RECT in a loop of some kind. The rectangle 
to invert in this case should include only the block of dots taken 
up by the sheep character. Hint #1: We've been referring to the 
height of a sheep as 16 dots, but the top four dots are just space. 
Hint #2:Asyou saw earlier in this session, the bottom coordinate 
of a rectangle is one dot less than the bottom coordinate of a 
sheep character. Hint #3: If the flashing goes by too quickly, put 
an empty "delay loop" within the major "flash" loop to slow 
things down; I use the form 

FOR Stall = 1 TO 500 
NEXT Stall 

Now for the winning message. Put it down at the bottom 
of the display, replacing the "In the lead" message. You can choose 
your own font and font size. You'll probably want to erase the 
message that's already down there before you write the new 
message. Hint: Try reusing the code you already wrote in the 
Racing.Messages module. 

\;\/rite the code now. Be sure to test your code before looking 
at the way I wrote the block. You may have to combine some of 
the modules you've already written to give this part a good test. 
Yet Another Hint: To combine modules stored on a disk, use the 
Cut and Paste commands (more on this later). 

You don't have to worry yet about how the program gets to 
this routine; as I said earlier, we'll pull all this stuff together latec 

My Declare.Winner Module To do the "flash" section, I first 
set up some additional variables for convenience. I found that 
the lines were getting too long and complex to read clearly, and 
I didn't want to bother enlarging the window or scrolling the 
text to see all the code. It's a lot easier to read (and thus to 
debugJ this way: 
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Declare. Winner: 
Tail = Sheep.Location(Leader) starting column coordinate 

starting row coordinate 
ending row coordinate 

Head = Leader * Sheep.Height - 12 
Foot = Leader * Sheep.Height + 1 

("Nose" is ending column) 
FOR Flash = 1 TO 10 

INVERT RECT Tail, Head; Nose, Foot 
FOR Stall = 1 TO 500 Here's the delay loop 
NEXT Stall 

NEXT Flash 

ERASE RECT 10, 180; 250, 220 

SET PENPOS 10, 200 

Lifted from "Racing.Messages" 

SET FONTSIZE 24 Big type size 
Bold, thick letters SET FONT 0 

GPRINT Leader; " is the champ!" 
RETURN 

The Go.Again Module 
This module's code comes into play after a sheep wins the race. 
Here the program asks if the person operating the computer 
wants to see another race. If the answer is yes, the program runs 
another race; if the answer is no, the program goes on to the 
End.Page module. Here's what the pseudocode calls for: 

display repeat/stop question !Figure 12-7) 

wait for repeat/stop instruction 

The program specification and Figure 12-7 are both clear 
on what BASIC should display; I'll leave it to you to write that 
code. There's only one tough part about the "repeal/stop in­
struction": How does BASIC leave this module and let the pro­
gram know what it's supposed to do next'? I suggest you use a 
flag again. If the operator wants to see another race, set a variable 
(I'm using Repean to hold the value true; if he or she has seen 
enough sheep, set the variable to holdfalse. 

Here's a final hint: The specs call for "standard text" at the 
bottom of the window to ask the "Another race?" question; I'd 
use SET VPOS 15 to get the insertion point down to the bottom. 

What VPOS Does BASIC keeps graphic and nongraphic in­
formation separate to some extent. It sees any text that's part 
of a PRINT or an INPUT statement as nongraphic material. The 



305 \i\Titing Code in Modules 

insertion points for graphic and nongraphic material are also 
separate. Thus the graphic pen position used by GPRINT and 
the various shapes (PAINT RECT and so on) can be at, say, 
column 100, row 20, while the nongraphic insertion point used 
by PRINT and INPUT can be at the start of the 15th text line 
(left edge of the window; near the bottom). If you want the non­
graphic insertion point to be someplace, you'd better put it there 
explicitly with VPOS. This statement moves the insertion point 
down to whatever PRINT text line you want; SET VPOS auto­
matically multiplies the height of the text (in dots) by the line 
you set. Line 15 is near the bottom of the output window (15 
times 16 dotsJ-the equivalent of PENPOS 8, 240 for a GPRINT 
line. 

\!\.'rite that module! 

My Go.Again Module The only unusual thing in my code is 
a provision for people who might type a lowercase "y" instead 
of uppercase "Y" to mean "yes." I use a SELECT construct to do 
it: 

Go.Again: 
SET VPOS 15 
INPUT "Another race? (YIN) "; Answer$ 
SELECT Answer$ 

CASE "Y", "y" 
Repear = true 

CASE ELSE 
Repear = false 

END SELECT 
RETURN 

The code just sets a flag that some other BASIC code will in­
terpret. I'll show you how it works when we pull all the code 
together-after you write the End.Page module. 

The End.Page Module 
The End.Page pseudocode is pretty clear: 

Show end page !Figure 12-81 
show big sheep 
show message on sheep's side 
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The only thing the program specification doesn't tell us is 
where in dot coordinates to put the sheep and the sheep's 
parting message. I'll give you those to save you the time of figuring 
it out: 

Sheep position: column 65, row 160 
Message position: column 84, row 110 

I'll give you one more hint: Don't forget to erase the screen 
as soon as you start the module. Go write the code! 

My End.Page Module The code couldn't be any more 
straightforward: 

End.Page: 
CLEARWINDOW 
SET PENPOS 65, 160 
SET FONTSIZE 164 
GPRINT Sheep$; ! You figure out why we need the 

! semicolon. 

SET PENPOS 84, 110 
SET FONTSIZE 24 
SET FONT 0 
GPRINT "Baa-ye."; Try this without a semicolon. 

RETURN 

Bringing the Modules Together 
What follows is a synopsis of the code you've written so far. You 'II 
need to keep it in mind as you construct The Great American 
Sheep Race out of its component parts. First, here's a list of all 
the code modules. You may have used different names, but the 
action should be the same: 

• Title.Page: shows the name of the program and gives credits. 

• Field: shows the racers on the track and gives a starting 
message. 

• Timer: delays the program 3 seconds or until operator 
presses the mouse button. 

• Sheep.Mover: moves a random sheep ahead by one sheep­
width. 

• Racing.Messages: lets operator know who's ahead. 

• Test.For.Winner: checks to see if any sheep has crossed the 
finish line. 
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• Declare.Winner: flashes the winning sheep and says "xis 
the champ!" 

• Go.Again: checks to see if operator wants to watch another 
race. 

• End.Page: shows a giant sheep saying good-bye. 

Two of these modules set flags for you: Test.For.Winner as­
signs the value true to variable Winner- when a sheep crosses 
the finish line; Go.Again puts true in variable RepeaC if operator 
wants to watch another race. 

Looking back at both the program specifications and the 
more detailed pseudocode, you can separate the modules into 
groups based on what repeats when. 

The Module Groups: How They All Work 

• The Title.Page module is used only when you first execute 
the program. 

• Field and Timer go together; they get used just before the 
start of every race. 

• During the progress of the race, the three modules 
Sheep.Mover, Racing.Messages, and Test.For.Winner con­
stantly repeat in the order given until some sheep crosses 
the finish line, setting the flag Winner-. 

• The two modules Declare.Winner and GoAgain happen at 
the end of each race. GoAgain gets a value for the flag RepeaC 
if the value is true, then all the modules beginning from Field 
are repeated. If the value isfalse, the program goes on to the 
next module. 

• The last module is End.Page·; it happens if the operator is 
done watching the mutton march, as signaled by the variable 
RepeaC holding false. 

Using this description, I can construct new, highly compact 
pseudocode to show how to convert the separate modules into 
a running program: 
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Title.Page: 

Repeat 
Field: 
Timer: 

Repeat 
Sheep.Mover: 
Racing.Messages: 
Test.for.Winner: 

Until Winner Found 

Declare.Winner: 
Go Again: 

Until User Done 

End.Page: 

Keeping in mind that all of the modules are actually sub­
routines, convert my pseudocode into a block of real code that 
will control program execution. This new block will come at the 
start of the program and will direct program flow. Make sure 
you type your new code into a new, empty output window. 

What My Controlling Block Looks Like Here's what my con­
trolling block looks like. Yours should look pretty similar. 

GOSUB Title.Page: 
DO 

GOSUB Field: 
GOSUB Timer: 

DO 
GOSUB Sheep.Mover: 
GOSUB Racing.Messages: 
GOSUB Test.For.Winner: 
IF Winner- THEN EXIT 

LOOP 

GOSUB Declare.Winner: 
GOSUB Go.Again: 
IF NOT Repeat- THEN EXIT 

LOOP 
GOSUB End.Page: 

END PROGRAM 
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Retrieving the Blocks 
The time has come to pull all the blocks together. By using 
commands from the Edit and File menus you can easily get 
back all the blocks you've written and stored on the disk. Here's 
the procedure: 

1. Clear away all windows from your desktop except for the 
one containing the controlling block module that you just wrote. 

2. Retrieve the module called Title.Page from the disk. 

3. Fix any syntax errors that BASIC might complain about dur-
ing the retrieval process. 

4. Use X A to select the entire contents of the window. 

5. Use X X to move the contents to the Clipboard. 

6. Click the close box to get rid of the module's now-empty 
window. 

7. Use 'X V to paste the contents of the Clipboard into the 
controlling block module's window. Make sure that there's at 
least one blank line between the last word in the window (it 
should be the keyword RETURN) and the insertion point. Make 
sure the insertion point is at the left edge of the window. 

8. Retrieve the the module called Field. 

9. Repeat steps 3 through 7. 

10. Retrieve the rest of the modules in the same way. 

11. Store this collection of modules under the name GASR. 

The Initializing Routines 
Before the program will run properly, you need to move some 
variables and the DIM Sheep.Location(10) statement to a yet­
to-be-written module called Initializers. Additionally, you need 
to be sure that all the flags and/or counters are cleared of their 
old values before each race is run; to do that, you'll create another 
block called Clear.Out. To see that what I'm saying is indeed 
true, run the program as it stands and see what happens. Make 
sure you answer "y" at the end of the first race to see the race 
run again. 

Run the code in its present form; chances are that it won't 
get too far. Note everything bad that happens. 
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Cleaning Up the Code Unless your code is radically different 
from mine, you should have experienced some real messes. First, 
the title page didn't erase; it hung around all through the race. 
Then, when you tried to run a second race, you probably got a 
"redimed array" error message. If you got past that, the second 
running probably stopped almost instantly. Clearly, you need to 
do more work on the code. 

Don't panic yet; you can fix the whole mess in only a few 
minutes. You can divide up the problems into two areas: im­
proper initialization and failure to clear variables. I won't ask 
you to devise this "cleanup" code on your own; I'll show you 
how to do it. 

Initializing Variables Nearly all programs need to have cer­
tain variables set up at the start of the program. Some of these 
keep their original values throughout the program; establishing 
them over and over in different program parts just wastes mem­
ory and, in some cases (as with a DIM), stops your program 
dead. Here's a routine that your program must execute right 
after Title.Page. Add it now: 

Initializers: 
CLEARWINDOW 
RANDOMIZE 
DIM Sheep.Location(10) 
Sheep$ = CHR$(217) 
Sheep.Height = 16 
Sheep.Width = 16 

RETURN 

Get rid of title page 
Scramble random numbers 
Set up array for sheep locations 
Set up sheep character 
This is constant throughout program 
Also a constant 

The call to this module happens outside of any loops, as does 
the call to the Title.Page module; you want to execute this code 
only once each time you run the program. 

Use the What to find and Find commands from the Search 
menu to locate and remove any redundant occurrences of these 
statements (at least two are in the Sheep.Mover module, and 
there's a DIM statement roaming around somewhere). 

Clearing Flags and Counters When you get through watch­
ing a race, the program gives you the option of watching another 
race. But before these rambling rams can again amble across 
your display, certain things have to happen. You need to clear 
the screen, reset certain flags, and so on. Here's a block of code 
to do it; add it to your program. 
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Clear.Out: 
CLEARWINDOW 
Jump= 0 
Winner- = false 
Leader= 0 
FOR Clearout = 1 TO 1 O 

Sheep.Location( Clearout) = O 
NEXT Clearout 

RETURN 

Get rid of old race display 
Clear dead counter 
Clear dead flag 
Clear old winner 
Clear old sheep positions 

Your code should call this module if the variable RepeaC holds 
true (see the italicized section of the final controlling code block, 
below). 

Try clearing just one or two of these variables and watch 
the effect. If you can't figure out why something is happening, 
go back over the original code that set or changed a particular 
variable. Experiment by changing the code and watching the 
results until you follow what's going on. 

The Final Controlling Block Here's what the controlling code 
block should look like. I've italicized the two parts that are new. 
Note the END statement at the bottom to prevent the program 
flow from accidentally falling into the subroutines. No executable 
code should precede this block in the program; the only thing 
above it should be comment statements, all of which begin with 
the character"!": 

GOSUB Title.Page: 
GOSUB Initializers: 
DO 

GOSUB Field: 
GOSUB Timer: 

DO 
GOSUB Sheep.Mover: 
GOSUB Racing.Messages: 
GOSUB Test.For.Winner: 
IF Winner- THEN EXIT 

LOOP 

GOSUB Declare.Winner: 
GOSUB Go.Again: 
IF NOT Repear THEN EXIT ELSE GOSUB Clear.Out: 

LOOP 
GOSUB End.Page: 

END PROGRAM 
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Final Testing and Commenting 
Now it's time to do final cleanup and to add whatever needs to 
be added. F1rst, run the program a number of times to make 
sure there aren't any bugs in it. Because you did so much 
planning before you wrote the code, you shouldn't find many 
bugs, and any that you do find, you should be able to track down 
and fix easily. 

After you've made sure the program runs OK, go back and 
add comments to the various modules where the code isn't 
absolutely clear. Remember to add some comments above the 
controlling code block, giving the name of the program and other 
vital information. 

Be sure to save at least two copies of the program, one each 
on two separate disks; after all this work, you want to protect 
yourself from potential disasters. 

Here's a complete listing of my version of the program: 

Program: Great American Sheep Race 
Code by Scot Kamins 
Copyright 1984 Technology Translated Inc. 

Written as Session 12 to Introduction to Macintosh BASIC 

Version 1 .4 June 6, 1984 

GOSUB Title.Page: 
GOSUB Initializers: 
DO 

GOSUB Field: 
GOSUB Timer: 

DO 
GOSUB Sheep.Mover: 
GOSUB Racing.Messages: 
GOSUB Test.For.Winner: 
IF Winner- THEN EXIT 

LOOP 

GOSUB Declare.Winner: 
GOSUB Go.Again: 
IF NOT Repeat-THEN EXIT ELSE GOSUB Clear.Out: 

LOOP 
GOSUB End.Page: 
END PROGRAM 

(Listing continued on ne((.t page.) 
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Title.Page: 
SET PENSIZE 2, 2 ! Make it thick 
FRAME ROUNDRECT 20, 45; 225, 100 WITH 30, 30 
SET PENSIZE 1, 1 ! Reset it 

SET FONTSIZE 18 
SET FONT 5 
SET PENPOS 45, 65 
GPRINT "Great American" 
SET PENPOS 72, 90 
GPRINT "Sheep Race" 

SET FONTSIZE 12 
SET FONT 3 
SET PENPOS 25, 130 
GPRINT "By John Scribblemonger" 
GPRINT "© 1984" 
GPRINT "Commercial Rights Reserved" 

SET PENPOS 30, 220 
GPRINT "Press the Mousebutton to start ... " 
INVERT RECT 25, 200; 240, 230 

BTNWAIT 
RETURN 

Initializers: 
CLEARWINDOW 
RANDOMIZE 
DIM Sheep.Location(10) 
Sheep$ = CHR$(217) 
Sheep.Height = 16 
Sheep.Width = 16 

RETURN 

Field: 
Column= 0 

FOR Racer = 1 TO 10 

Get rid of title page 
Scramble random numbers 
Set up array for sheep locations 
Set up sheep character 
This is constant throughout program 
Also a constant 

Row = Sheep.Height* Racer 
SET FONTSIZE 18 
SET FONT 3 
SET PENPOS Column, Row 
GPRINT Sheep$ 

SET FONTSIZE 7 
SET PENPOS Column + 3, Row - 3 
GPRINT Racer 

NEXT Racer 

(Listing continued on next page.) 
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SET PENSIZE 2, 1 
PLOT 225, 5; 225, Row 
SET PENPOS 10, 200 
SET FONTSIZE 12 
GPRINT "They're at the gate ... "; 
ASK PENPOS Message.Column, Message.Row 

RETURN 

Timer: 
Oldtime$ = TIME$ 
DO 

IF TIMES <> Oldtime$ THEN 
Seconds = Seconds + 1 
Oldtime$ =TIME$ 

ENDIF 
IF Seconds = 3 THEN EXIT 
IF MOUSES- THEN EXIT 

LOOP 
Seconds = O 

RETURN 

Sheep.Mover: 
Move = INT(RND(10)) + 1 

Column = Sheep.Location(Move) 

Row = Sheep.Height* Move 

! Get original time 

Has a second passed? 
Increment counter 
Reset the time 

! Been in loop 3 seconds yet? 
! Mouse button pressed? 

! Reset counter to 0 

! This array element holds column 
! number for sheep's 1st dot 
! Height is 16; count 16 dots 
! from the top for each sheep 

ERASE RECT Column, Row - Sheep.Height; Column + Sheep.Width, Row + 1 

SET PENPOS Column + Sheep.Width, Row 

SET FONTSIZE 18 
SET FONT 3 
GPRINT Sheep$ 

This erases the "old" sheep 
Move pen ahead 16 dots 

on this row 
Set up sheep's font size 

and font 
Show that sheep 

Sheep.Location( Move) ,;; Sheep.Location( Move) + Sheep.Width 
! Update the array element 
! holding this sheep's position 

SET FONTSIZE 7 ! Set up font size for sheep's number 
SET PENPOS Column + Sheep.Width + 3, Row - 3 

! Same algorithm as in Field module 
for figuring where to show 
sheep's number 

GPRINT Move Display the number 
RETURN 

(Listing continued on next page.) 
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Racing.Messages: 
Jump = Jump + 1 ! Keep track of all the moves 
IF Sheep.Location(Move) > Sheep.Location(Leader) THEN Leader = Move 

IF Jump < 11 THEN ! Do this stuff if within first 10 moves 
SET PENPOS Message.Column, Message.Row 
SET FONTSIZE 16 
GPRINT "THEY'RE OFF!" 

ELSE ! Do this stuff if beyond 10th move 
ERASE RECT 10, 180; 250, 220 
SET PENPOS 10, 200 
SET FONTSIZE 18 
GPRINT "In the lead: #"; Leader 

ENDIF 

RETURN 

Test. For. Winner: 
Nose = Sheep.Location(Leader) + Sheep.Width 
IF Nose > 226 THEN Winner- = true 

RETURN 

Declare. Winner: 
Tail = Sheep.Location(Leader) 
Head = Leader * Sheep.Height - 12 
Foot = Leader* Sheep.Height + 1 

FOR Flash = 1 TO 10 
INVERT RECT Tail, Head; Nose, Foot 
FOR Stall = 1 TO 500 
NEXT Stall 

NEXT Flash 

ERASE RECT 10, 180; 250, 220 

SET PENPOS 10, 200 
SET FONTSIZE 24 
SET FONT 0 
GPRINT Leader;" is the champ!" 

RETURN 

! starting column coordinate 
! starting row coordinate 
! ending row coordinate 
! ("Nose" is ending column) 

! Here's the delay loop 

! Lifted from Racing.Messages 

! Big type size 
! Bold, thick letters 

(Listing continued on next page.) 
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Go.Again: 
SET VPOS 15 
INPUT "Another race? (YjN) ";Answer$ 
SELECT Answer$ 

CASE "Y", "y" 
Repear = true 

CASE ELSE 
Repeat- = false 

END SELECT 
RETURN 

Clear.Out: 
CLEARWINDOW 
Jump = 0 
Winner- = false 
Leader = O 
FOR Clearout = 1 TO 1 O 

Sheep.Location(Clearout) = 0 
NEXT Clearout 

RETURN 

End.Page: 
CLEARWINDOW 
SET PENPOS 65, 160 
SET FONTSIZE 164 
GPRINT Sheep$; 

SET PENPOS 84, 110 
SET FONTSIZE 24 
SET FONT 0 
GPRINT "Baa-ye."; 

RETURN 

! Get rid of old race display 
! Clear dead counter 
! Clear dead flag 
! Clear old winner 
! Clear old sheep positions 

Need semicolon to stop sheep scroll 

! Need semicolon to stop sheep scroll 

Now, take a well-deserved break. Then call in your friends 
and neighbors to see The Great American Sheep Race. They'll 
love it! 
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Some Possible Enhancements 
There's all kinds of things you can do to change this program 
to make it more interesting. Here are some of the things I'd 
do if I had the time: 

• Make the sheep hop across the track rather than just move. 

• Add betting to the game so that an audience can participate. 

• Announce when two sheep are "neck and neck" dm1ng the 
race. 

• Every fifth move or so, announce who's in second and third 
place. 

• Let the race continue until first, second and third place sheep 
cross the finish line. 

Add your own ideas to this list. Your imagination is just as good 
as mine; let the old creative juices flow. The more you add your 
own ideas, the more the program reflects who you are. 

The Great American Sheep Race is a whimsical program, but 
the techniques you learned while wiiting it will serve you well 
no matter how serious and sophisticated your coding becomes. 
In this session, and indirectlv throughout this whole book, you've 
been learning the rudiments of top-down programming, the 
method of Wiiting code favored by most professional program­
mers and academicians. Top-down programming and the use 
of pseudocode can help you develop your programs clearly and 
logically. 

This book has been a guided tour through some of the most 
important statements and structures in Macintosh BASIC. You 
didn't learn all of MacBASIC's keywords; there are too many of 
them to teach effectively in one volume. Now you can either get 
the second volume in this series (yes, there's another one!), ex­
periment on your own to learn the rest of the keywords in the 
language, or both. Whichever route you choose, the important 
thing is to keep on coding. 

Thanks for the use of the hall. 



APPENDIX 

§~ 
Useful Tables 

Table A-1 Boolean Comparisons 

Operator Comparison A to B* 

equals false 
< less than true 
> greater than false 
<> or* not equal true 
> = or~ not less than false 
< =or~ not greater than true 

·To get * press Option-= (hold down the Option key while typing "= ") 
·To get ~ press Option-, (hold down the Option key while typing",") 
•To get~ press Option-. (hold down the Option key while typing" .") 

*Assume that A holds 5 and B holds 6. 

Table A-2 Nonmatching Strings 

First String Second String Reason For Nonmatch 

"Bookstore " "Bookstore" First string has a space 
"Edge Canyon" "Edge canyon" "C" and "c" don't match 
"Rat.tails" "Rat tails" "."and" "don't match 
"Summer" "Summer" Leading space in first string 
Animal$ Animals$ Second string variable ends in s 
Note.Pad$ Note/Pad$ "." and "/" don't match 
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32) 
33) 
34) .. 
35) # 

36) $ 
37) )'g 

38) & 
39) 
40) ( 
41) ) 
42) * 
43) + 

44) 
45) 
46) 
47) I 
48) 0 
49) 1 
50) 2 
51) 3. 
52) 4 
53) 5 
54) 6 
55) 7 

Operator 

() 

+ -
* I 
+ -
=<> 

56) 8 
57) 9 
58) 
59) 
60) < ' 
61) = 
62) > 
63) ? 
64) @ 

65) A 
66) B 
67) c 
68) D 
69) E 
70) F 
71) G 
72) H 
73) I 
74) J 
75) K 
76) L 
77) M 
78) N 
79) 0 
80) p 
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Table A-3 Rules of Precedence 

Comment 

In case of nesting, innermost item is evaluated first 
Unary operators ( + 6, -12) 
Standard multiplication and division 
Standard addition and subtraction 
Relational operators (not the assignment operator =) 

Table A-4 ASCII Character Chart (Geneva) 

81) Q 106) j 131) E 156) u 181) µ 
82) R 107) k 132) N 157) u 182) 0 
83) s 108) 1 133) 0 158) Q 183) I 
84) T 109) m 134) 0 159) 0 184) n 
85) u 11 O) n 135) a 160) t 185) 11 
86) v 111) 0 136) a 161) 0 186) J 
87) w 112) p 137) fl 162) ¢ 187) !;! 

88) x 113) Q 138) 0 163) £ 188) Q 

89) v 114) r 139) a 164) § 189) Q 
90) z 115) s 140) 0 

165) • 190) Ee a 
91) [ 116) t 141) c 166) qi 191) !i1 

92) \ 117) u 142) e 167) .13 192) l 
93) I 118) v 143) e 168) ® 193) 
94) • 119) w 144) e 169) © 194) 
95) - 120) x 145) e 170) TM 195) ./ 
96) 121) y 146) 171) 196) f 
97) a 122) z 147) 172) .. 197) :;:: 

98) b 123) { 148) 173) ~ 198) D. 
99) c 124) I 149) 174) IE 199) « 

100) d 125) } 150) n 175) .0" 200) » 
101) e 126) ~ 151) 6 176) 00 201) ... 
102) f 127) 152) 0 177) ± 202) 
103) g 128) A 153) 0 178) i 203) A 
104) h 129) ,8, 154) ti 179) i 204) A 
105) i 130) I; 155) 0 180) ¥ 205) a 

206) CE 
207) c:e 
208) 
209) 
210) " 
211)" 
212) ( 
213) I 

214) 
215) 0 
216) y 
217) ~ 
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Number Nome 

0 

. , 

.c. 

< _, 

4 

5 

G 

7 

8 

9 

ff 
[ 11 I 

)2 

System Font 
[Chicago] 

Application Font 
[Geneva) 

Ne\q York 

Geneva 

t'lonaco 

Venice 

'JlAM~ 

RthBD.B 

H!an WraneUco 

Toronto 

los Angeles 

Table A-5 Available Fonts 

Sompl es 1 n Avoll obl e Point 51 zes 

1 2 point 

9 point . 1 Cl point , 12 point, 14 point, 

1 CJ point, 20 point) 24 point 
9 point 10 point.. 12 point, 1 4 point . 

18 point, 20 point, 2 4 point, 

36 point 
9 point, 1 o point , 12 point, 1 4 point, 

·1s point, 20 point) 24 pc1 int 
9 point, 12 point 

14 point 

lS potnt. 
18 point 
18 point 
g point_, 12 point. 14 point. 1 s poi rt. t ·' 
24 1~c)ir1t 
f r,;1 R?~l_ \J.l. 

[ 16 point) 

? 4· .n r-) 1· ,rJ -1-'-.12 point, "-- 1,.,, "--' 
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Table A-6 Special Characters 

CHR$!217J pmduces these specia l c haracters in the l(mt s and s i z1~s show11: 

9 point 10 point 12 point 14 point 18 point 20 point 24 point 

Font # 2 "' t n • ""-'" I . 
Font # 3 Qo ~ ~ ..4.. ~,. ~ ~ 
Font # 4 - a 

Font #S 

Font #6 
3 ...., .. .. ~ 

Font # 7 •:· 

Font #8 ~ 

Font # 9 • t1 

Font #O h as three special ch arac ters in 12 point: 

CHR$!17J CHR$!18J CHH$t20J 

Font #O 



Table A-7 Font 11 

CHR$(33) = .9 CHR$(57) = ~ CHR$(8 1) = ill CHR$( 105) = l 
911( 

t.J CHR$(82) = lili1 ~- :: 
CHR$(34) = .,,, CHR$(58) = CHR$( 106) = . 

CHR$(35) = ~ CHR$(59) = [ CHR$(B3) = B CHR$( 107) = .,,.. 
CHR$(36) = 6 CHR$(60) = ~ CHR$(84) = H CHR$( 108) = Clo . 

CHR$(37) = ~ CHR$(61) = .. CHR$(85) = ~ CHR$( 109) = 0 
CHR$(3B) = ~ CHR$(62) = ~ CHR$(86) = Sf CHR$( 110) = <J 

® \] "' CHR$(111) = ~ 
CHR$(39) = CHR$(63) = CHR$(87) = "' "' 

CHR$(40) = ~ CHR$(64) = .-.t:r· CHR$(B8) = ~ CHR$( 1 12) = ~ 
. ·.· .. :·:· 

CHR$(41) = w CHR$(65) = J CHR$(B9) = ~ CHR$(113) = * 
CHR$(42) = r CHR$(66) = ~ CHR$(90) = ~ CHR$( 1 14) = ~I· 

CHR$(43) = ... CHR$(6 7) = ~ CHR$(91) = ... CHR$( 1 15) = ~ 

J 
CHR$(44) = ~ CHR$(68) = eIJ CHR$( 116) = 

CHR$(92) = ~ ··' / 

CHR$(69) = rillJ 
CHR$( 1 17) = ·e, 

CHR$(45) = .. CHR$(93) = ~ 0 T CHR$( 1 18) = 
CHR$(46) = _ CHR$(70) = ~ CHR$(94) = + ¥ 

CHR$( 1 19) = 
CHR$(47) = CHR$(95) = [] 

CHR$( 120) = + 
CHR$(48) = 4 CHR$(72) = •(;;a6{J, CHR$(96) = (~ 

CHR$(121) = § 
f tJ CHR$(49) = CHR$(73) = ~ . CHR$(97) = 

CHR$( 122) = ~ 
~ CHR$(50) = '<i> CHR$(7 4) = CHR$(98) = 6-0 

CHR$( 123) = /j 

CHR$(5 1) = ~ CHR$(75) = * CHR$(99) = ~ CHR$( 124) = 1·; 

~ • CHR$(52) = CHR$(76) = CHR$( 100) = ~ CHR$( 125) = ~ 

CHR$(53) = ~ CHR$(77) = •• CHR$( 10 1) = ~ CHR$( 126) = ~ 

CHR$(54) = ~ CHR$(78) = ·- CHR$( 102) = t CHR$( 127) = <) 

CHR$(55) = <1 CHR$(79) = ~ CHR $( 103) = 12 CHR$( 128) = @ 
CHR$(56) = i:.? CHR$(80) = ~ CHR$( 104) = c:::;> CHR$( 129) = ~ 
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APPENDIX 

§[!]------
COllllllands, Special 
Characters, 
KeY"'ords, and 
Statelllents 

Commands and Menu Items 

Alarm Clock-desk accessory showing time and date. You can 
copy the time and date from it and paste them into a program. 

ASK set-option numeric-variable-assign to numeric-varia­
ble the value of set-option. 

Backspace key- delete selected material (same action as Clear); 
delete character just before insertion point. 

Calculator-desk accessory used just like a simple four-func­
tion calculator. Results of all calculations are available for copying 
to the Clipboard and subsequent pasting to a BASIC program. 

Clear-remove selected material entirely. 

Copy-(~ C) copy selected material to Clipboard. 

Cut-(~ X) remove selected material; move to Clipboard. 

325 



326 Appendix B: Commands and Special Characters 

Find-(X Fl search for and highlight the next occurrence of the 
text named in the What to find dialog box. 

Go--(X G) execute the program in the active listing window. 

Halt-( X HJ Stop the program whose output window is active. 

Key Caps-desk accessory showing characters produced by 
various keys, including the "hidden" character set produced by 
holding down the Option key. Characters typed to Key Caps' 
box can be cut or copied and later pasted into a BASIC program, 
either assigned to a string or displayed after the comment marker 
character. 

New-(X N) create a new listing window on the desktop with 
the title Untitled. 

Open Program file ... -(X 0) Bring into memory and make 
active a program whose name you choose from a list presented 
in a dialog box. 

Paste-( X V) insert material from the Clipboard into the active 
window at the insertion point. 

Replace---(X R) substitute specified string with a replacement 
string. 

Replace All-substitute specified string with specified replace­
ment string throughout a document. 

Run-execute program in active listing window. 

Save Text-(X S) store a copy of the program in the active listing 
listing window on a disk under specified name. 

Select All-(X A) mark all material in the active window for 
some editing action. 

Undo--(X Z) cancel effect of most recent keypress or command 
in the active window. 

What to Find-(X W) specuy parameters for FIND and REPI.ACE 
Pl.ACE operations. 
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$ character affixed to the end of a string variable name. 

- character affixed to the end of a boolean variable name. 

+ addition operator. 

subtraction operator. 

I division operator 

* multiplication operator. 

= assignment operator; means "has the same value as." Also 
relational operator meaning "equal to." 

> relational operator meaning "greater than." 

< relational operator meaning "less than." 

-!:. relational operator meaning "not equal to"; type Option-= 
to get it. Same as<> or><. 

;:::;:: relational operator meaning "not less than"; type Option-. to 
get it. Same as = < or > = . 

,;;; relational operator meaning "not greater than"; type Op­
tion-, to get it. Same as = < or < =. 

&: string concatenation operator; used to combine two or more 
strings into one. 

character used at the end of a PRINT or GPRINT statement 
to prevent a carriage return/line feed. 

comment marker character; Macintosh BASIC ignores all text 
between it and the end of the line. You can use it as a program 
development and debugging tool to deactivate a line of code 
without removing the code from a listing. 

Keywords and Programming Statements 

ASC()-numeric function taking a string argument (literal, var­
iable, or expression) and returning the ASCII code for the first 
character in the argument's value. 
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BTNWAIT-interrupt program execution until the mouse but­
ton is pressed. 

CHR$()-string function taking a numeric argument (constant, 
variable, or expression) in the range 0 through 255 and returning 
the ASCII character or MacBASIC special character represented 
by the argument. 

CLEARWINDOW-erase everything in the output window. 

DATA-keyword marking beginning of data list. The only word 
that can precede DATA on an active program line is a label. 

DATE$-system string function taking no argument and re­
turning the current date. 

DIM var(nume~pr {l,nume~prJ})--set up an array called var 
with nume((.pr + 1 elements. An array can have additional di­
mensions up to the limits of memory; the number of elements 
reserved for each dimension must be stated and separated from 
its neighbors by a comma. 

DO"-LOOP-repeat indefinitely, and in order, the processing 
of all program lines falling between the keywords DO and LOOP. 

ELSE-execute the statement between this keyword and the 
end of the line (or between it and the ENDIF keyword) if pre­
ceding condition evaluates as false. 

END PROGRAM-immediately halt execution of program. 
Often used to protect program control from inadvertently falling 
into a subroutine code block. 

EXIT-transfer program control out of loop structure to first 
statement following bottom of loop. 

FONT-a set-option determining the current font (type style). 
The preset font in BASIC is 3, Geneva. 

FONTSIZE-a set-option determining the height of a character. 
Each increment represents one point, or about 1/n of an inch. 
Sizes below 6 are essentially unreadable. The preset size is 12. 
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FOR loop.var = start.val TO end.val STEP step.val"'-NEXT 
loop.var-establish a looping structure wherein everything be­
tween the lines containing the keyword FOR and the keyword 
NEXT is repeated a specified number of times; variable loop.var 
increments in steps of step.val starting with the value start.val 
and ending when the value of loop.var exceeds that of end.val. 
Incrementing occurs when program flow reaches the NEXT line. 

FRAME shape-draw a solid line within the shape whose upper 
left point is described by coordinate set left, top and whose 
lower right point is described by coordinate set right, bottom. 
The coordinate sets are separated by a semicolon. 

GOSUB label-redirect program control to a subroutine whose 
code block begins with the single word label: and ends with the 
keyword RETURN. 

GPRINT-display the specified character(s) in the predeter­
mined FONT and FONTSIZE at the predetermined PENPOS. 

IF ... THEN-execute the statement between the keyword THEN 
and the end of the program line (or, if present, the keyword 
ELSE) if the condition between the keywords IF and THEN eval­
uates as true. 

IF ..• THEN"'-ELSE "'-ENDIF-multiline IF ... THEN ... ELSE 
construct. 

INPUT-get some information from the operator and store in 
the INPUT variable; display optional INPUT prompt. 

INT( )-a numeric function returning the lower whole number 
value of its argument (87.86 returns 87; - 87.86 returns - 88). 

INVERT shape-reverse the on-off state of each of the dots 
within the shape whose upper left point is described by the 
coordinate set left, top and whose lower right point is described 
by the coordinate set right, bottom. The coordinate sets are 
separated by a semicolon. 

LEFT$()-string function taking two arguments (a string and a 
numeric) and returning as many characters from the start of 
the first argument's string as is dictated by the second argu­
ment's value. 
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LEN()--numeric function taking one string argument and re­
turning the number of characters in the argument. 

MID$()--string function taking two arguments (a string and a 
numeric) or three arguments (a string and two numerics) and 
returning as many characters from the first argument's string 
as is dictated by the other arguments. When one numeric is 
used, all characters from the position indicated by the numeric 
to the last character in the string are returned; when two nu­
merics are used, as many characters as stipulated by the second 
numeric are returned, beginning with the character whose po­
sition is stipulated by the first numeric. 

MOUSED-system function returning a 1 when the mouse but­
ton is held down and a 0 when it is not down. 

MOUSEff-alternate, boolean form of the system function 
MOUSEB. This form allows you to use constructs like IF 
MOUSEB- THEN ... and IF NOT MOUSEB- THEN ... instead of 
IF MOUSEB = 1 THEN ... and IF MOUSEB = 0 THEN .... 

MOUSEH-system function returning a number in the range 
± 32767 indicating the horizontal position of the pointer relative 
to the left edge of the material in the Output window. 

MOUSEV-system function returning a number in the range 
± 32767 indicating the vertical position of the pointer relative 
to the top of the material in the Output window. 

NOT-negate a boolean value; that is, produce false if the value 
is true, and vice-versa . 

• 
OVAL-BASIC graphics shape; a circular object inscribed within 
a rectangle whose upper left point is described by the coordinate 
set left, tqp and whose lower right point is described by the 
coordinate set right, bottom. The coordinate sets are separated 
by a semicolon. 

PAINT shape-fill with a specified pattern a specified shape 
whose upper left point is described by the coordinate set left, 
top and whose lower right point is described by the coordinate 
set right, bottom. If you don't specify a pattern, BASIC uses solid 
black. 
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PATTERN-a set-option in the range 0-37 determining what 
pattern BASIC will use with PAINT, or with PWT and FRAME 
when the PENSIZE has been set sufficiently big. The preset 
pattern is 0, all black. 

PENPOS-a set-option taking two parameters separated by a 
comma, which represent the horizontal and vertical coordinates 
on the graphics screen where the next graphics character will 
appear. The values of the parameters are between 0 and 32767. 
If the point specified is beyond the currently visible viewing 
area, you'll have to scroll the window to see it. The preset pen 
position is 0, 0. 

PENSIZE-a set-option taking two parameters separated by a 
comma, which represent the height and width (in dots) of the 
pen point. Values are between 0 and 32767. The preset pen size 
is 1, 1. 

PLOT-light up (or, more accurately, tum off) one or a series of 
dots. PLOT takes a minimum of one coordinate set. 

PRINT-display some information in the output window. 

RANDOMIZE-scatter the random number generator so that 
RND doesn't produce the same repeating series of numbers. 

READ var-retrieve the data list item immediately following the 
current position of the data marker and store in variable var; 
move the data marker past the retrieved item and to just before 
the following data item if another one exists. 

HECT-BASIC graphics shape; a rectangular object whose up­
per left point is described by the coordinate set left, top and 
whose lower right point is described by the coordinate set right, 
bottom. 

RESTORE [label:)-position the data marker at the start of the 
first data list in the program. If the keyword RESTORE is followed 
by a label, then position the data marker at the start of the data 
list preceded by the matching label. 

RETURN-make program control branch to the statement im­
mediately following the one containing the keyword GOSUB that 
redirected program control to the subroutine in which RETURN 
appears. 
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RIGHT$0-string function taking two arguments (a string and 
a numeric) and returning as many characters from the end of 
the first argument's string as is dictated by the second argu­
ment's value. 

RND()-a numeric function returning a real number greater 
than zero and less than its argument. 

ROUNDRECT-a graphics shape taking the ordinary para­
meters of a rectangle but ending in the syntactical phrase WITH 
horizontal.roundness, vertical.roundness. This phrase represents 
the degree of roundness of the shape's corners. 

SELECT var""'CASE literal""'[CASE ELSE""'] END SELECT­
if var holds a value matching a literal that appears after any 
occurrence of the keyword CASE, execute the statements in that 
CASE's code block. If there's no other matching literal, execute 
the statements in the CASE ELSE block. A CASE's literal can be 
part of a range (literal TO litera/), can have a relational operator 
before it (for example, > literal), or can be part of a series sep­
arated by commas. 

SET set-option numeric-e~pression-assign to set-option the 
value of the specified numeric-e((.pression. 

TIME$-system string function taking no argument and re­
turning the current time. 

VPOS-set option for moving the insertion point to a particular 
text row. VPOS works for PRINT text, but not for GPRINT text. 



APPENDIX 

§@]------
Error Messages 

Here's a list of all the error messages you're likely to encounter 
while using the keywords in this tutorial. If you get a message 
not on this list (which should happen only if your mistakes get 
really creative), look it up in the Errors appendix in the Macin­
tosh BASIC Reference Manual. 

Can't find matching quote mark-BASIC found one quote 
mark but can't find a matching second one. If you use one " 
you have to have a second one; the same is true for', assuming 
it's not an apostrophe. 

Can't recognize statement- Probably a spelling mistake, or 
you've embedded spurious spaces within a keyword . 

Can't recognize the keyword in SET or ASK- The word 
you're using after SET or ASK isn't a set-option. Check your 
spelling. 

Can't recognize the rest of this line- BASIC looks at a line 
of code and keeps reading characters until it thinks it has a 
whole legal statement. If there 's anything on the line after the 
end of that statement (except for a colon or a comment), BASIC 
considers it trash. 
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Couldn't find a Case that matched-None of the numbers you 
use in your CASE lines matches the value of the variable after 
SELECT. There must be at least one matching CASE. To get 
around this restriction, use an empty CASE ELSE block: 

N = 12 
SELECT N 

CASE6 
PRINT "Hello" 

CASE ELSE 
! Just leave this empty-you don't even need a comment. 

END SELECT 

Duplicate label-You've used exactly the same label with dif­
ferent subroutines. BASIC can't tell which subroutine you want 
a GOSUB to jump to. 

ENDIF not found-You've written a multiline IF construct with­
out ending it with the keyword ENDIF. BASIC needs to see ENDIF 
so it knows which statements belong to the construct and which 
don't. 

Expected boolean expression-You tried to use what looks 
to BASIC like a boolean construct but isn't. You'll get this error 
if you say something like IF A$ THEN ... because A$ isn't a boolean 
expression. 

Expected close parenthesis-right. 

Expected ELSE or carriage return-You've typed too much 
text in an IF statement. For example, IF A = B THEN GOSUB C 
GOSUB D gets this error; the line should have ended after GOSUB 
c. 

Expected expression-You didn't give BASIC a necessary 
expression. Probably you typed SELECT and then Return with­
out providing a variable. 
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Expected graphic object-You used PAINT, FRAME, or INVERT 
but then didn't use RECT, OVAL or ROUNDRECT. Yet another 
example of leaving BASIC waiting for the proverbial other shoe. 

Expected literal value-You used a variable where BASIC ex­
pected a literal. There aren't many situations in BASIC where 
this message comes up; usually it's in a CASE line of a SELECT 
structure. 

Expected a numeric-BASIC wants to see nothing but a num­
ber or a numeric expression in many situations. You'll get this 
error, for example, if you give a string argument to a numeric 
expression like INT or RND. 

Expected operand-You didn't give BASIC enough information. 
You'll get this error if you do something like type IF A = and 
then press Return. 

Expected a THEN keyword-You started to write an IF state­
ment but pressed RETURN before you finished it. Specifically, 
you wrote an IF statement with no THEN part. 

Illegal quantity-BASIC finds a number in some situation where 
the number's size or sign doesn't make any sense, as in PRINT 
MID$(Some$, - 6, 3). 

Inappropriate keyword-You're using the wrong keyword for 
this situation. 

LOOP not found-You started a DO loop but didn't finish it 
properly. Every DO must have a matching LOOP. 

LOOP without DO-You finished a DO structure but didn't 
start it properly. Every LOOP must have a matching DO. 

Missing END SELECT statement-You began a SELECT struc­
ture but didn't end it properly. Every SELECT must have a match­
ing END SELECT. 
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Missing keyword-BASIC expected to see a keyword but didn't 
find one. 

Must end function with close parenthesis--You can expect 
this one if you do a lot of nesting of functions; people tend to 
lose track of how many parentheses they've typed. 

Must have comma-Many of BASIC's functions and graphics 
statements take lists of items, usually with the items separated 
by commas. Either you used a semicolon or some other char­
acters or the punctuation is missing entirely. 

Must have semicolon-You need to separate lists of coordinate 
pairs with semicolons. 

Must have variable after the NEXT-Each FOR'\.,.NEXT con­
struct ends with the keyword NEXT, immediately followed by 
the same variable name that appears right after FOR at the start 
of the structure. 

Must have a WITH keyword in ROUNDRECT-This common 
error happens when you type a ROUNDRECT statement using 
the syntax for RECT. ROUNDRECT must always end with a WITH 
phrase. 

Negative subscripts not allowed-Any expression that refers 
to an element of an array must be 0 or greater. 

NEXT without FOR-This NEXT statement doesn't have a 
matching FOR; either FOR isn't there at all, or the variable name 
that appears after FOR doesn't match the one after NEXT. 

Not a statement-Probably a spelling mistake. 
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NOT operator requires boolean argument-You used some­
thing other than a boolean expression after the keyword NOT. 
You can't say something like IF NOT Flag or IF NOT Flag$, but 
you can say IF NOT FLAG-. 

Out of memory-The program you've written has outgrown 
the computer's ability to hold it. Occasionally you'll get an error 
like this because you've written too much code; more often it 
means you've got a bug in your program. The bug probably has 
to do with some subroutine continuously calling itself in an 
infinite loop. 

HECT must follow ROUND-You can never use the word 
ROUND by itself when BASIC can interpret it as being half of 
ROUNDRECT. 

RETURN without GOSUB-You've allowed BASIC to wander 
into a subroutine without sending it there with a GOSUB state­
ment. Protect your code from such mishaps by putting all your 
subroutines below an END PROGRAM statement. 

Subscript out-of-bounds--BASIC has come upon an expres­
sion referencing an array element, but the value of the expression 
is greater than the value you used in the DIM statement. In 
effect, your program is referencing an array element that doesn't 
exist. 

Syntax error-BASIC can't understand what you've typed. Syn­
tax error is BASIC's way of saying "Uh .. .what?" 
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Type mismatch-Your code is mixing a type of value with a 
type of variable that doesn't match it. You can assign a boolean 
value only to a boolean variable, a string value to a string variable, 
and a numeric value to a numeric variable (although you can 
assign a number to a string, as long as the number is in quotes). 

Undefined label_LYour program tells BASIC to go to a subrou­
tine that doesn't exist. Either the subroutine isn't in the code 
or you've spelled its name differently. 

Undimensioned array reference-Your first reference to an 
array must be a DIM statement. Either you've forgotten to write 
this statement or it's in the wrong part of the code. 

Wrong number of subscripts-The number of dimensions in 
your reference to an array doesn't match the number of di­
mensions in your DIM statement. 
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§@]------
Solutions to 
Bughouses 

Here are the solutions to the Bughouse problems that appear at the end of most sessions. 
The corrections to the bugs are printed in boldface where possible. In many cases, there's 
more than one way to fix a bug. If your corrections are different from mine and the programs 
run properly, then you've solved the problem. 

Session 2 

PRINT "I have always depended on the kindness of strangers." 
PRINT "But yah are, Blanche, yah are." 

Session 3 

First.Num = 5 
Second.Num = 12 
Sum = First.Num + Second.Num 
PRINT Sum * 2 
INPUT "What do you think Sum equals? "; Sum.Guess 
PRINT Sum.Guess ; "was your guess." 

Session 4 

DO 
PRINT "What's Happening?" 
Printout = Printout + 1 
IF Printout = 10 THEN EXIT 

LOOP 
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Session 5 

Words$ = ''This is backloop # " 
Start = 10 
Finish = 1 
Increment = -1 
CLEARWINDOW 
FOR Number = Start TO Finish STEP Increment 

PRINT Words$; Number 
NEXT Number 

Session 6 

Maximum = 200 
Change= 25 
DO 

INVERT OVAL MOUSEH, MOUSEV; MOUSEH + Change, MOUSEV + Change 
NewMouseH = Maximum - MOUSEH 
NewMouseV = Maximum - MOUSEV 
INVERT OVAL NewMouseH - Change, NewMouseV - Change; NewMouseH, NewMouseV 
IF MOUSES = 1 THEN CLEARWINDOW 

LOOP 

Session 7 

RANDOMIZE 
FOR Numbers = 1 TO 1 O 

GOSUB Get.Number 
NEXT Numbers 
END PROGRAM 

Get.Number: 
PRINT "This random number is "; RND(100) + 1 

RETURN 

Session 8 

Code$ = "Learning how to program in BASIC is a snap." 

FOR Find.B = 1 TO LEN(Code$) 
IF MID$(Code$, Find.B, 1) = "B" THEN EXIT 

NEXT Find.B 

Code$= RIGHT$(Code$, LEN(Code$) - (Find.B-1)) 
BASIC$ = LEFT$(Code$, 5) 

PRINT Code$, ASC(RIGHT$(Code$, 1 )) 
PRINT BASIC$, ASC(Code$) 



Session 9 

DIM Bugs$(6) 
DO 

Count = Count + 1 
READ Bugs$(Count) 

341 Solutions to Bughouses 

Sentence$ = Sentence$ & "" & Bugs$(Count) 
IF Count = 6 THEN EXIT 

LOOP 
Sentence$ = Sentence$ & "?" 
PRINT Sentence$ 

DAT A When, do, we, do, more, graphics 

Session 10 

SET PATTERN 5 
SET PENSIZE 5, 5 
SET FONTSIZE 18 
SET FONT 6 

Left = 10 
Top = 10 
Right = 60 
Bottom = 35 

FOR Box = 1 TO 5 
FRAME RECT Left, Top; Right, Bottom 
SET PENPOS Left + 8, Top + 20 
GPRINT "Box" 
GOSUB Update: 

NEXT Box 
END PROGRAM 

Update: 
Top= Top+ 35 
Bottom = Bottom + 35 

RETURN 



Session 11 

DO 
IF MOUSEB- THEN 

CLEARWINDOW 

342 Appendix D: Solutions to Bughouses 

SET PENPOS RND(250), 0 
ASK PENPOS Column, Row 
SELECT Column 

CASE< 100 
SET PATTERN 23 
PAINT RECT 10, 10; 100, 200 

CASE 100 TO 200 
SET PATTERN 16 
PAINT OVAL 100, 140; 200, 245 ! Whatever. 

CASE> 200 
SET PATTERN 4 
PAINT ROUNDRECT 100, 200; 275, 300 WITH 50, 50 

END SELECT 
ENDIF 

LOOP 
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Glossary 

Active window- window that is currently affec ted by 
commands. 

Algorithm-a step-by-step procedure for solving a particular 
problem. 

Application font- the preset font (typeface) for any Macintosh 
application. BASIC uses font 3, font size 12. 

Argument-the expression enclosed within parentheses that a 
given function is to operate upon. 

Arithmetic operator-one of four characters indicating addi­
tion, subtraction, division, or multiplication. 

Array- variable structure in which a number of variables are 
referenced by the same name but by unique numeric subscripts. 

ASCII- acronym for American Standard Code for Information 
Interchange, a coding system used by Macintosh BASIC to rep­
resent all text characters the machine is capable of reproducing. 

Assignment- the process of giving a value to a variable . 

Assignment operator-the character = . The variable to the 
left of = gets the value that appears to the right. 

Boolean- referring to a true/false condition. 
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Boolean variable-variable whose name ends with the boolean 
character -. Boolean variables can hold one of only two values­
true or false. 

Branching instruction-an instruction to BASIC to transfer 
flow of control to another part of the program. 

Carriage return-moves the insertion point to the left edge of 
the window; usually occurs with a line feed. 

Click-to press and release the mouse button. 

Close box-small box in upper left comer of active window 
which, when clicked, makes the window go away. 

Code-instructions written in some computer language. 

Command-an instruction to the computer that it carries out 
immediately. Commands appear in the various menus listed on 
the title bar. Contrast with Statement. 

Command key-key you use to give BASIC a command from 
the keyboard using the ~ key rather than from a menu using 
the mouse. 

Comment-a note to yourself (or to another programmer read­
ing your code) that appears in a program line after the special 
symbol !. BASIC ignores comments; they're just for humans. 

Concatenation-operation that combines two or more strings. 
The concatenation operator is the ampersand character, &. 

Conditional branch-transfer of program flow from one part 
of the code to another, based on the outcome of some 
comparison. 

Constant-that which never changes; generally applied to num­
bers to distinguish them from numeric variables. 

Control structure-a group of BASIC statements bounded by 
keywords and operating in a reliable and consistent manner. 

Coordinate-the point where a column and a row intersect. 

Coordinate set-the two numeric values, first for column and 
second for row, describing a coordinate position. A comma sep­
arates the values. 
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Counter-a variable used to keep track of loop iterations. 

Data list-one or more string literals or numeric constants fol­
lowing the keyword DATA, separated from each other by 
commas. 

Data pointer-marker invisible to programmer and user that 
BASIC positions before the next available data item in a data list. 
READ uses it to know what item to take next. If there aren't any 
more data items, the marker remains at the end of the final data 
item in the program. 

Data type-a specific kind of information, recognizable to BASIC 
as such by the character appearing (or not appearing) at the 
end of a variable name. This book covers three data types: string, 
numeric, and boolean. 

Debugging-process of locating and removing errors (bugs) 
from a program. 

Delimiter-ASCII character that separates items. For instance, 
commas are delimiters between items in data lists, open pa­
rentheses are delimiters between most function names and their 
arguments, and colons are generally delimiters between labels 
and subsequent programming statements. 

Desktop---another word for your Macintosh's screen, used be­
cause your Macintosh always makes available to you so many 
of the items you usually find on a desk top (an alarm clock, note 
pad, etc.). 

Dialog box-a box that appears on the screen anytime BASIC 
needs more information from you. 

Directory-list of all BASIC programs on the disk. The directory 
appears when you use the Open Program file command. 

Double-click-to press and release the mouse button twice. 

Drag-to move a window by positioning the pointer on its title 
bar and then holding down the mouse button while rolling the 
mouse around. 

Editor...,--Macintosh's built-in facilities for entering and modi­
fying selected material. 
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Element-individual unit of an array, referenced by its numeric 
subscript. 

Expression-any group of values meant to be taken as one 
value. Expressions can include constants, variables, functions, 
and operators. 

Flag-a variable holding one of two values (usually true/false, 
110, non-zero/zero, or positive number/negative number) that 
BASIC uses to determine which of two paths to follow. 

Flow of control-order in which BASIC executes program lines. 

Function-formula built into BASIC that manipulates numbers 
or strings in some highly specialized way. Most pocket calcu­
lators, for example, have a built-in square root function. 

Glass paper-metaphor for the Macintosh's screen, so called 
because you use an electronic pen to write on it as if it were 
paper. 

Graphics area-that area on the Macintosh capable of dis­
playing and/or holding information regarding the placement of 
dots or pixels. Also, a specific area defined by coordinate sets. 

Humanize--to make a program show its results or requests for 
information in a way that makes intellectual and aesthetic sense. 

I-beam-shape of pointer when it appears in an area capable 
of being edited. 

Increment-to increase the value of a variable by a specific 
value. You usually increment a variable repeatedly in a loop. 

Infinite loop-endless repetition of one or more program lines. 

INPUT prompt-optional string literal used in INPUT state­
ments to let the operator know what information the computer 
needs. 

INPUT variable--variable appearing at the end of an INPUT 
statement that accepts information from the operator. 

Integer-number with no fractional or decimal part; a whole 
number. 
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Interactive programming-programming characterized by 
an ongoing exchange of information between the computer and 
the operator. 

Iteration-one pass through a loop during which BASIC exe­
cutes all statements within the body of the loop. 

Keyword-word or phrase having a specific meaning to the 
computer. 

Label-string of text characters beginning with a letter and 
ending with a colon, used to identify the beginning of a sub­
routine. Also used as a subroutine's name, with or without the 
colon, in the line that calls the subroutine. 

Line feed-movement of the insertion point down one text line, 
usually with a carriage return. 

Listing window-window holding a listing of a MacBASIC 
program. 

Loop-one or more program lines whose action is repeated a 
number of times. 

Loop variable--variable whose value changes on each pass 
through a loop. 

Menu bar-bar running across the top of the Macintosh display, 
containing the names of all the available Macintosh menus. The 
menus hold all the Macintosh commands. 

Multidimensional array-array with two or more lists refer­
enced by the same array name but with more than one numeric 
in its subscript. There must be one numeric for each dimension; 
a comma separates each numeric from its neighbors. 

Nest-to enclose one within another. 

Nested loops-loops wholly enclosed within other loops. 

Null string-a string containing no characters. 

Null string character-theoretical character that returns an 
ASCII code of -1 when it appears as the argument to the function 
ASC. It doesn't really exist; BASIC just thinks it does. 
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Numeric function-function designed to manipulate a num­
ber or numeric expression. A numeric function usually takes 
one argument (enclosed in parentheses) and returns a single 
result. 

Numeric subscript-numeric constant, variable, or expression 
appearing in parentheses immediately following an array name. 

Option key-use this key to produce alternate characters. For 
example, Option-g produces the copyright symbol©. 

Output window-window displaying results of an executed 
MacBASIC program. 

Pass-a single loop iteration. 

Pen-metaphor describing that which changes dot states from 
off to on, or on to off. In effect, the pen lights up or darkens 
each dot. 

Pen point-the tip of the graphics pen. The size of the pen 
point is determined by set-option PENSIZE. 

Pixel-the smallest picture element; a single dot on the Macin­
tosh graphics area, one of about 200,000. 

Point-any coordinate location on the Macintosh display; also, 
when referring to font, about ¥72" of type height. 

Pointer-mouse's noseprint. 

Precedence-the order in which BASIC performs calculations 
in a given expression or formula. 

Program-set of coded instructions that makes a computer do 
something. 

Quoted string-text enclosed in quotation marks. 

Real number-number with a possible fractional part. 

Reference-any naming of or calling attention to a variable or 
label by a program statement. 

Referencing line-a line of code that contains a branching 
instruction (such as GOSUB). It's called a referencing line be­
cause it refers to a label that begins a subroutine in some other 
part of the program. 
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Relational operator-one of certain basic characters, used 
either singularly or in combination, whose function is to test 
the relationship between two values. These operators return a 
true/false result; some people call them boolean operators. They 
include =, <, >, =F, ~, ~. 

Return key-key on right-hand side of the keyboard; you press 
it to tell BASIC to act on what you typed. 

Runtime error-error that BASIC can't find until you run a 
program. 

Scaled character-a character whose size is such that it 
doesn't exist in any font stored on the BASIC disk, thus making 
it necessary for BASIC to create it based on some character that 
does exist; so called because BASIC must scale an existing char­
acter to match the specified size. 

Scroll bar-vertical or horizontal bar, appearing to the left of 
and beneath an active window. You use it with the mouse to see 
hidden text. 

Scroll box-small hollow box that appears in a scroll bar to 
let you know about hidden text. 

Select-to mark text for action by some command or keystroke. 

Selected text-text that is ready to have something done to it 
by an editing command. 

Set-option-a special system variable. You give a parameter to 
a set-option through SET; you find out what the parameter is 
through ASK. 

Shell-the Macintosh BASIC programming environment. 

Statement-a keyword or keyword phrase that BASIC recog­
nizes as an instruction. Contrast with Command. 

Status icon-icon in upper-right comer of output window in­
dicating "running" status of program: wavy lines ~ mean run­
ning, question mark ·? means writing for input, a hand 
~ means program halted, a black square • means program 
ended, and a bug·. iE means the Debugger is operating. 

String-sequence of text characters. 
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String literal-anything appearing between quotes; same as 
quoted string. Any group of characters meant to be taken as 
they appear. 

String variable-variable ending in the special character $ 
(called dollar), capable of representing any series of text 
characters. 

Subroutbte-program block beginning with a label and ending 
with the keyword RETURN. BASIC executes a subroutine when 
it sees the keyword GOSUB immediately followed by the sub­
routine's label. 

Substring-part of a string. BASIC finds a substring through 
one- of the substring functions (LEFT$, MID$, RIGHT$). 

Syntactic outline-symbolic representation of the form of a 
BASIC construct or statement. 

Syntax error-error in keyword spelling or punctuation; any 
error that occurs when you type a program line. BASIC finds 
these errors when you press Return. 

System function-function that gives information about some 
changing state in the system, such as the current position of 
the mouse pointer. 

Text-any collection of characters. 

Title bar-horizontal bar running across the top of a window. 
The title bar holds the window's title and, in most cases, a close 
box. 

Typeface-a particular style and size of type. BASIC has 11 
different fonts in numerous type sizes. 

Type size-the height of a particular character in points. 

Unary operator-an operator that applies to a single value. For 
example, the minus sign in - 7 is said to be unary because it 
defines 7 as a minus number, as opposed to expressing an 
operation to be performed on two values (such as x-7). 

Variable-character or group of characters representing a lo­
cation in the computer's memory where BASIC stores a value. 

Variable structure-manner in which a computer language 
stores values for variables. 
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Symbols 
Ampersand, 164 
Backslash, 57 
Boolean symbol, 

267 
Comments, 45--46 
Division, 32 
Dollar sign, 86 
Equal sign, 34, 62, 

267 
Greater than, 62, 

267 
Greater than or 

equal to, 62 
Less than, 62, 267 
Less than or equal 

to, 62 
Minus, 32 
Multiplication, 32 
Not equal, 267 
Not greater than, 

267 
Not Jess than, 267 
Plus, 32 
Question mark, 42 
Semicolon, 38, 102 

Active Clipboards, 22 
ActiVe window, 19, 28 
Addition, 32, 51 
Alarm Clock, 178-80 
Algorithm, 151, 152 

pseudocode as, 287 
in random number program, 152 

American Standard Code for 
Information Interchange. See 
ASCII code 

Ampersand l&J, as concatenation 
operator, 164, 180, 181 

Apostrophes, problems with, 86 
Application font, 227, 233, 249 
Arguments, 130, 151 

multiple, substring functions 
and, 158 

Arithmetic formulas, 32 
Arithmetic functions, in random 

number program, 152 
Arithmetic operators, 32-33, 50, 51 
Arrays, 185-203 

See also Array variables 
defined, 186, 214 
multidimensional, 200-203, 214 

Array variables, 185-203 
arithmetic with, 192-94 
functions with, 195 
referencing elements in, 191-92, 

214 
for strings, 195-99 
structure of, 185-87 

ASC function, 170-72, 181 
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ASCII code, 167-68, 180 
ASC function to display, 170-72, 

181 
assigning to strings, with CHR$, 

172-74, 181 
charts, 168, 176 
MacBASIC extensions, 174 
null string character, 167, 172, 

180 
phantom, 172 
for sheep character, 290 
special font characters, 234-35 
string comparisons and, 167-70 

ASK, with set-options, 247-48, 249 
Assignment, 34, 50, 86-91, 136-37, 

204 
data type requirements, 88 
READ and DATA statements for, 

204-13 
Assignment operator I=), 34, 50, 51 

expressions with, 136-37 

Backslash symbol'"'' as keyword 
separator, 57 

Backspace key, 28 
Backspacing, for removing text, 25 

Undoing, 26-27 
Base Experiment program, 118-20, 

124 
BASIC interpreter, 12 
BASIC shell, 13-14, 28 
Binary system, 12 
Boolean, defined, 265, 271 



352 Index 

Boolean operators, 265 
hidden, 267 
with SELECT constructs, 266 

Boolean symbol i-J, 267, 271 
Boolean values, 264-70 
Boolean variables, 268-69, 271 

in Great American Sheep Race, 
302 

Booting, 7 
Branching, 61 

conditional, 61, 65, 71 
Branching instruction, 143, 151 
BTNWAIT statement, 110-11, 125 

deactivating, 113 
in Little Boxes program, 122-23 

Cairo, 227, 233 
Calculator, 192-94, 214 
Carriage return, 50 
CASE, 257-61, 271 
CASE ELSE block, 257-58 
CHR$ function, 167, 172-74 

defined, 181 
for special font characters, 

234-35 
Clear command, 25, 26, 29 

quick-cleaning vs., 105 
Undoing, 26-27 

CLEARWINDOW, 93, 95 
Clicking the mouse, 17, 28 
Clipboard 

activating, 22 
combining program blocks with, 

309 
with Edit functions, 20-25 
quick-cleaning and, 105 
role of. 20 
viewing,21, 22 

Close box, 28 
in BASIC shell, 13 
with Copy and Paste operations, 

21 
Code, 12, 28 

indenting for clarity, 54 
planning, 90. See also Program 

planning 
Columns 

in Great American Sheep Race, 
288, 290, 291 

pointer positioning in, 111-15, 
125 

Combining PWT statements, 104 
Command key options, 27, 28 
Commands, syntax requirements for, 

35. See also specific command 
statements 

Commas 
as data list delimiter, 208, 214 
in data list items, 208 
in SELECT"'.CASE"'.END 

SELECT constructs, 260-61 
Comments (!), 45-46, 50 

temporary program lines, 113 
Compacting expressions, 136-37 
Comparing, IF ... THEN statements 

for, 61-64 
Comparing strings, 165-70 
Concatenation, 164-65, 180 
Concatenation operator(&), 164, 180 
Conditional branching, 61, 65, 71 
Constants, 34, 50 
Control structure, defined, 73, 94 
Controlling blocks, in Great American 

Sheep Race, 308, 311 
Coordinates, 100, 124 
Coordinate set, 100, 124 
Copy, 21-22, 29 
Copyright symbol, 287 
Counters, 57-58, 71 

clearing, 309, 310-11 
DO"'.WOP with, 57-58, 59-60 
in FOR"'.NEXT loops, 74, 81 

Cut, 21-25, 29 
for combining program modules, 

303 

Data, information vs., 38 
DATA, 204, 215 

in READ"'.DATA statements, 
204-13 

Data lists, 204, 205-13, 214 
Data pointer, 205, 206, 214 

RESTORE for moving, 207-11, 213 
Data types 

Boolean values, 267-70 
defined, 94 
precautions against mixing, 88 
for string variables, 88 

DATE$ function, 177-80, 181 
Debugging, 12, 28 

with Debugger, 55 
importance of, 18 

Decimal numbers 
converting to integers, 131-32, 

134 
RND function returns, 130, 152 

Decision making, advanced methods 
of, 253-73 

Delimiter, 208, 214 
Desk accessories 

Alarm Clock, 178-80 
Calculator, 192-94, 214 
Key Caps, 174-76, 180 

Desktop, 50 

Dialog box, 48-49, 50 
What to find, 196-98 

Dice Game program, 149-51, 269 
DIM statement, 187-90, 215 

in Great American Sheep Race, 
296, 309, 310 

with multidimensional arrays, 
200-203 

Directory, 69, 71 
Disks 

combining program modules on, 
303 

inserting, 7 
retrieving program modules 

from, 309 
Division symbol (!),as arithmetic 

operator, 32, 51 
DO"'.LOOP constructs, 54-60, 71 

as control structure, 73 
counters in, 57-58, 59-60 
FOR"'.NEXT loops vs., 77 
halting infinite loops, 56 
INT function in, 132 
iterating, 57-58 
nesting in, 82-83 
saving, 68 
unlimited statements with, 68 
use of EXIT with, 58-60 

Dollar sign 1$1, as string variable 
terminator, 86, 95 

Dots lpixelsl, 99 
line height and, 223-24 
turning on and off, 101 

Double-dick, 14, 28 
Dragging the pointer, 15, 28 

Editing, 18-29 
Command key options for, 27, 28 
commands, listed, 28. See also 

specific commands 
defined, 18 
selecting text for, 22-25 
Undo command, 26-27 

Edit menu, 18 
for retrieving program blocks, 309 

Editor, 18, 28 
Elements of an array, 186-87, 214 

Element O, 190 
ELSE. See IF ... THEN ... ELSE 

constructs 
END PROGRAM, 147, 151 
Equal sign I= I, 267 

as Boolean operator, 267 
as relational operator, 61-62, 71 

ERASE RECT, in Great American 
Sheep Race, 297-99, 300, 301 

Error correction. See Debugging 
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Error messages, 15-17 
Assignment needs equals, 15 
cancel button precautions, 17 
Dimension Too Big, with 

multidimensional arrays, 
203 

with DO'-._WOPs, 55 
Ending quote not found, 15 
Extra garbage, 15 
with Great American Sheep 

Race, 310 
with illegal variable names, 36 
with null strings, 91 
Out of Data, with READ 

statements, 209 
Out of Memory, with 

multidimensional arrays, 
203 

Redimed array, 310 
RETURN without GOSUB, 148, 

289 
with Run command, 17 
with subroutines, 148, 289 

Errors 
when erasing, Undo for, 26-27 
importance of, 18 
runtime, 17 
with Select and Paste 

commands, 20 
structural, 17 

Exclamation point (!),as comment 
symbol, 45-46, 51 

with temporary program lines, 
113 

EXIT statement, 58-60, 71 
in FOR'-._NEXT loops, 81 
as Halt substitute, 58-60 
in nested loops, 83-84 

Expressions 
compacting, 136-37 
defined, 71, 135, 151 
nested, precedence and, 137-38 
with relational operators, 136 

Fabulous Strings program, 163 
File menu, for retrieving program 

blocks, 309 
Find, 195, 214 
First Arrays program, 188-89 

Search and Replace with, 196-98 
Flags 

Booleans as, 269 
clearing, 309, 310-11 
defined, 269-271 
in Great American Sheep Race, 

302, 304, 305, 307, 309, 
310-11 

Flashing, in Great American Sheep 
Race, 303 

Flow of control, 53, 71 
conditional branching and, 61 
defined, 71 
EXIT and, 58-60 
IF ... THEN and, 58-60 
loops change, 53 
slowing with BTNWAIT, 110 

FONT, 226-29, 249 
Font characteristics program, 261-64 
Fonts 

defined, 226, 249 
displaying, 226-28 
preset, 222 
special font characters, 234-35 
table of, 233 

FONTSIZE, 230-33, 249 
Formulas, 32 
FOR'-._NEXT loops, 74-85 

defined, 95 
DO'-._WOP constructs vs., 77 
EXIT in, 81 
GOSUB statements with, 145-46 
INPUTing variable values, 78-79 
nesting in, 82-85 
STEP and, 76-77 
syntactic outline for, 74-75 
variables in, 78-80 

FRAME, 108, 125 
PAINT vs., 124 
PLOT vs., 107 

FRAME OVAL, 124 
SET PENSIZE with, 241 

FRAME HECT, 106-10 
with mouse system functions, 

118-21 
set-options with, 240, 242 

Functions 
See also Numeric functions; 

String functions 
arguments of, 130, 151 
defined, 111, 124 
in random number program, 152 
with string arrays, 198-99 

Geneva, as application font, 222, 227, 
233 

Go, defined, 125 
GOSUB statement, 143-147, 151 
GOTO statement, 3 
GPRINT, 222-25, 249 
Grades program 

multidimensional arrays in, 
200-203 

READ'-._DATA statements in, 207, 
208 

Graphic pen position, nongraphic 
insertion point and, 305 

Graphic randomness, 139 

Graphics, 99-127 
capability of Macintosh, 99 
drawing a rectangle, 106-10 
drawing lines, 102-4 
PRINT and, 219-20 
printing, 219-20, 222-25 
ROUNDRECT, 242-47, 249 
spacing between lines, 223-25 
using loops for, 109-10 
variables with, 107-10 

Graphics area, 99-100 
bounds of, 112-16 
in Great American Sheep Race, 

275-317 
Clear.Out module, 309, 310-11 
clearing flags and counters in, 

309, 310-11 
combining modules, 303, 306-12 
controlling blocks, 308, 311 
Declare.Winner module, 307, 308 
detailed description, 279-84 
ending, 311 
end of race, 282-83, 291-92 
End.Page module, 283-84, 305-6, 

307, 308 
Field module, 279-80, 289-93, 

306, 307 
final testing, 312-16 
finish line and message, 291-92 
Go.Again module, 304-5, 306, 

307, 308 
initializing routines in, 309-11 
messages during race, 281-82 
opening message, 279 
outcome, 277-78 
overview, 279 
possible enhancements to, 317 
pseudocode outline, 286-87 
race module code, 294-300 
race, 281 
Racing.Messages module, 

300-302,306, 307, 308 
rows in, 288, 290-291 
sheep for, 289-293 
Sheep.Mover module, 295-300, 

306, 307,308 
step 1, imagining the outcome, 

277-78 
step 2, program specification, 

278-85 
step 3, outlining specifications, 

284-85 
step 4, writing code in modules, 

287 
Test.For.Winner module, 302, 306, 

307, 308 
Timer module, 293, 306, 307, 308 
Title.Page module, 288-89, 306, 

307, 308 
writing code in modules, 287 
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Greater than(>) symbol 
as Boolean operator. 267 
as relational operator, 62-64, 71 
in SELECT constructs, 259 

Greater than or equal to I>=) or 
I = >), as relational operator, 
62-64, 71 

Halt, 56, 71 
Horizontal scroll bar, 19 

in BASIC shell, 13 
with Copy and Paste operations, 

21 
Humanizing a program, 42-44 

I-beam mouse pointer, 19, 28 
in BASIC shell, 13 
with Copy and Paste operations, 

21 
position functions, 111-23 
role of, 13, 15 

Icons, locating, 7 
IF constructs, SELECT constructs vs., 

253, 256 
IF ... THEN, 58-65, 71 

for conditional branching, 61 
with other keywords, 62-65 
role of, 58, 61-64, 71 

IF ... THEN ... ELSE, 65-66, 71 
IF ... THEN'\._ELSE'\._ENDIE 253, 

254-56, 271 
Incrementing, 57, 71 

counters and, 57-58 
Index variables. See Loop variables 
Infinite loops, 56, 71 
Inflation program, 54-60 

scroll bar use with, 66-68 
Information, data vs., 38 
Initializing routines, 309-11 
Initializing variables, 310 
INPUT prompt, 41-45, 50 

null string as response to, 90-91 
syntax for. 44 

INPUT statements, 41-45, 50, 51 
SET VPOS with, 304-305 
with string variables, 87 

INPUT variables, 42, 50 
with INT function, 132 

Insertion point, 21, 28 
in BASIC shell, 13 

INT function, 129, 131-32, 152 
Integer Randomness program, 134-36 

Integers 
converting decimal numbers to, 

131-32, 134 
defined, 131, 151 

Interactive programming, 41-42, 50, 
51 

INVERT, 124, 125 
INVERT OVAL, 124 
INVERT RECT, 303, 304 
Iteration, 57-58, 71 

in FOR'\._NEXT loops, 81-82 

Jump, in Great American Sheep Race, 
281 

Keyboard, Boolean operator key 
sequences, 267 

Key Caps, 174-76, 180 
Keywords, 15, 28 

for drawing shapes, 107 
typing, 50 

Labels 
with DATA, 212 
defined, 143, 151 
with RESTORE, 221, 213, 215 
use of colons with, 148, 151 

Languages, 12 
LEFT$, 158-63 

defined, 158, 181 
LEN function, 157-58, 181 
Less than l<l symbol 

as Boolean operator, 267 
as relational operator, 62-64, 71 
with SELECT constructs, 259 

Less than or equal I<=) or ( = <l. as 
relational operator, 62-64 

Line feed, 51 
Lines, drawing, 102-4 
Listing window, 13-14, 28 

activating, 14, 19 
in BASIC shell, 13 
editing in, 18-27 
quick-cleaning, 104-5 
scrolling through, 66-68 

Literal TO literal, 258, 271 
Little Boxes program, 120-23 

adding randomness to, 139 
with BTNWAIT, 122-23 

Loop or index variables, 76-77, 94 
iteration of, 81 

Loops, 53-72 
counters in, 57-58 
defined, 53, 71 
DO'\._WOP constructs, 54-60 
with graphics programs, 109-10 
nesting, 82-85 
role of, 53 

LOOPS. See DO'\._LOOPS constructs 
Lowercase vs. uppercase letters 

in ASCII code, 168 
in Search and Replace 

operations, 197-98 

MacPaint 
graphics clarification with, 225-

26 
in program planning, 277 

MacV\Hte, in program planning, 277 
Menu bar, 13, 28 

moving pointer to, 15 
Messages, during Great American 

Sheep Race, 281-82. See also 
Error messages 

MID$, 158-63, 181 
Minicalc program, 69-70 

commented listing of, 45 
Minus sign I - ), as arithmetic 

operator, 32, 51 
Modules 

building program from, 306-12 
as subroutines, 297, 308 
writing code in, 287 

Mouse 
booting MacBASIC with, 7, 14 
BTNWAIT and, 110-11 
clicking, 17, 28 
double-clicking, 14 
dragging, 15, 28 
manipulating scroll box with, 

66-68 
pointer. See I-beam mouse 

pointer 
pointer position functions and, 

111-16 
MOUSEB, 116-17, 125 

and loops, precautions with, 
122-23 

MOUSEB-, as Boolean keyword, 270, 
281 

MOUSEH, for current pointer column, 
111-15, 125 

out-of-bounds numbers and, 
112-15 

MOUSE\!, for current pointer row, 111, 
115-16, 125 

out-of-bounds numbers and, 116 
Multidimensional arrays, 200-203, 214 
Multiline IF ... THEN'\._ELSE'\._ENDIF 

constructs, 253, 254-56, 271 
Multiplication symbol (.),as 

arithmetic operator, 32, 51 
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Naming programs. See Program 
names 

Naming variables. See Variable names 
Nested expressions, precedence and, 

137-38 
Nested loops, 82-85, 94 
Nesting, defined, 82, 94 
New command, 31, 50 
Not equal symbol(<> or'¢'), 267, 273 
Not greater than symbol l< = or.;;), 

267, 271 
Not less than symbol(>= or;;.), 267, 

271 
NOT, to negate Boolean value, 269, 

271 
Null string character, 167, 172, 180 
Null strings, 90-91, 94 
Numeric constants 

in data lists, 204, 212, 214 
expressions in place of, 136 

Numeric functions 
aITays with, 195, 198-99 
ASC, 170-72, 181 
defined, 151 
LEN, 157-58, 181 
role of, 129 
with string aITays, 198-99 

Numeric subscript, 186, 214 
Numeric variables, 31 

Counts as, 57 
quotes around, effect of, 88 

Open Data File command, 47 
Open Program command, 69, 71 
Operators 

arithmetic, 32-33,50, 51 
assignment, 34,50,51 
relational, 61-64, 71 
with string functions, 198-99 
variable names prohibit, 35 

Option key, Boolean operators with, 
267 

Out-of-bounds numbers, 112-15, 116 
Outlining program specifications, 

281-282 
Output window, 17, 28 

scrolling through, 66-68 
size of, 99 

OVAL, 124, 125 

PAINT, 124, 125 
SET PATTERN with, 236-38, 249 

Pass, 76, 94 
Paste operations, 21-25, 29 

with Key Caps, 175, 176 
PATTERN options, 236-38, 249 
Pen point, 220, 249 

PENPOS, 221, 223, 249 
PENSIZE, 238-42, 249 
Phantom ASCII, 172 
Pixel (picture element), 99, 124 
PWT statements, 100-104, 125 

combining, 104 
FRAME statements vs., 107 
line drawing with, 102-4 
SET PENPOS vs., 223 
SET PENSIZE with, 238-42 

Plus sign (+),as arithmetic operator, 
32, 51 

Pointer. See I-beam mouse pointer 
Pointer position functions, 111-23 
Points, 222, 249 

defined, 230, 249 
sizes available, 230-33 

Precedence, 137, 151 
and nested expressions, 137-38 

PRINT statements, 15, 29 
font used with, 227 
graphics and, 219-20. See also 

GPRINT 
role of, 15, 29 
with semicolon, 38-41 
SET VPOS with, 304-305 

Program, defined, 12, 28 
Program comments. See Comments 
Programming control structure, 

defined, 94 
Programming environment, 11-29 
Program names,49 

new versions, 198 
restrictions, 49 
typing, 50 

Program planning, 92, 275-87 
cash register program, 92 
combining modules, 303, 306-12 
controlling block, 308, 311 
final testing, 312-16 
imagining the outcome, 277-78 
initializing routines, 309-11 
program specification, 278-85 
pseudocode outline, 286-87 
writing code in modules, 287 

Programs 
comments in, 45, 46, 50 
entering, 14-17 
flow of control. See Flow of 

control 
humanizing, 43-44 
naming. See Program names 
role of, 11-12 
saving, 46-49 
temporary lines in, 113 

Program specification, 278-85 
detailed description, 279-84 
outlining, 284-85 
overview, 279 

Prompt messages, 43-45 
need for, 43 
null strings and, 90 
question mark, 42 

Pseudocode 
advantage of, 317 
for combining modules, 307-8 
in Great American Sheep Race, 

280 
program outline as, 275, 286-87 

Question mark(?), 42-43 
Quotation marks 

apostrophes and, 86 
for data list items, 208, 212 
error messages about, 15 
numbers in, as string variables, 

88 
as string delimiters, 86. See also 

Quoted strings 
string literals enclosed in, 39 

Quoted strings, 15, 28, 88, 89 

Random Boxes program, 139-42 
RANDOMIZE, 133-34, 152 

with INT function, 135 
with RND function, 134 

Random numbers, generating, 130-31, 
133-34 

Random Ovals program, 142-43 
Random subroutines, 129-56 
Range, in SELECT constructs, 258-61, 

271 
READ""DATA statements, 204-13 
Real number, defined, 130, 151 
Rectangles, 106-10, 125. See also 

FRAME RECT; INVERT RECT 
Redundancy, in variables, 87 
Referencing aITaY elements, 191-92, 

214 
Referencing line, defined, 148, 151 
Relational operators, 61-64, 71 

with CASE, in SELECT 
constructs, 259, 271 

expressions with, 136 
listed, 62 
for string comparisons, 165-70 
with string variables, 88-89 

Relational values, in BASIC processes, 
264-65 

Replace, 195-96, 214 
Replace All, 195-96, 214 
RESTORE statement, 209-13, 215 
RETURN, as subroutine ending, 144, 

151, 152 
Return key, 15, 28 

for creating null strings, 90 
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RETURN Without GOSUB, 148, 289 
RIGHT$, 158-63, 181 
RND function, 129, 130-31, 141-42, 

152 
for numbers between O and 1, 

143 
ROUNDRECT, 243-47, 249 
Rows 

in Great American Sheep Race, 
288,290-91 

pointer positioning in, 111, 
115-16, 125 

Run command, 17, 29 
Runtime errors, 17, 28, 55 

Save commands, 47-48, 51 
See also Saving a program 
Save Binary, 48 
Save a Copy in ... , 47, 121-22, 

125 
Save Output, 47 
Save Text, 47-49, 51 

Saving a program 
See also Save commands 
with new name, 198 
with output window active, 68 
with several versions, 121-22, 125 

Scaled character, 232, 249 
Scroll bars, 66-68, 71 
Scroll box, 66-68, 71 
Search menu, 195 
Select, 28 

manipulating selected text, 
21-25 

SELECT 
IF constructs vs., 253, 256 
to ignore upper/lower case 

difference, 305 
Select All, 22, 29 
SELECT".CASE".END SELECT, 253, 

256-64,274 
with ranges, 258-61, 272 

Semicolon(;) 
with PLOT, for continuous lines, 

102-4 
in PRINT statements, 38-41, 51 

Set-options, 247-48, 249 
SET, 247, 249 
SET FONT, 221, 226-29 
SET FONTSIZE, 230-33 
SET PATTERN, 236-38, 240 
SET PENPOS, 221, 223, 249 
SET PENSIZE, 238-42, 249 
SET VPOS, 304-05 

Shapes, multiple keywords for, 107. 
See also Graphics; specific 
shapes 

Shell, 13-14, 28 

Show Clipboard, 21 
Size box, 13, 19 

with Copy and Paste operations, 
21 

to ignore upper/lower case 
difference, 305 

Spacing between lines, 223-25 
STEP clause, 77 

negative values and, 78-80 
String arrays, 195-99 
String concatenation, 164-65, 180, 181 
String functions 

arrays with, 195, 198-99 
CHR$, 167, 172-74 
DATE$, 177-80, 181 
LEFT$, 158-63, 181 
MID$, 158-63, 181 
RIGHT$, 158-63, 181 
TIME$, 177-80, 181 

String literals, 39, 51 
comparing, 169, 170 

Strings, 157-83 
comparing, 165-70 
in data lists, 205, 208, 212-13 
defined, 157 
finding number of characters in, 

157-58, 181 
joining together; 164-65, 180 
Key Caps for constructing, 

174-76, 180 
manipulating parts of, 158-63, 

180 
nonmatching, 89 
numbers in quotes as, 88 
quoted, 15, 28, 88, 89 
substring functions, 158-63 

String variables, 86-91 
assigning values to, 86-91 
comparing, 169, 170 
data type for, 88 
defined, 86, 94 
dollar sign ($) terminator, 861 95 
with INPUT statements, 87 
matching and nonmatching, 89 
naming, 84 
null strings, 90-91, 94 
quotation marks as delimiters in, 

86, 87, 88 
redundant, 87 
with relational operators, 88-89 
setting up, 86, 88 
Sheep$,290 
values of, 89 

Structural errors, 17 

Subroutines 
Booleans in, 2fii9 
controlling block, Great 

American Sheep Race, 308 
defined, 129, 144, 151 
GOSUB 'statements in, 143-47 
in Great American Sheep Race, 

291 
modules as, 297, 308 
random, 129-36 
Sheep.Mover module, 296-97 
testing, 288-89 
Title.Page, 288-89 

Substring functions, 158-63 
Substrings, defined, 180 
Subtraction, 32, 51 
Syntactic outline, defined, 74, 94 
Syntax, 12 

errors, 28 
variable name restrictions, 35 

System functions 
defined, 111, 124 
MOUSEB, 116-17, 125 
MOUSEH, 111-15, 125 
MOUSEV, 111, 115-16, 125 
names for, 117 

System yariables, set-options as, 
247-48, 249 

Text 
clearing, 25-26, 29 
defined, 14, 28 
editing. See Editing 
entering, 15-17 

TIME$ function, 177-80, 181 
Timer module, in Great American 

Sheep Race, 29 
Title bar 19, 28 

in BASIC shell, 13 
to ignore case difference, 305 

Top-down programming, 275, 287 
advantages of, 317 

True or false answers. See Boolean 
operators 

Two-dimensional arrays, 200-203 
Typefaces. See Fonts 

Unary operator, defined, 151 
Undefined variables, 268 
Undo,26-27,29 
Untitled, 14 
Uppercase vs. lowercase letters 

in ASCII code, 168 
conventions, 50 
in Search and Replace 

operations, 197-98 
in variable names, 36 



Variable names, 34, 35-37 
system function names vs., 117 

Variable names table, 36 
Variables, 31-51 
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in arithmetic formulas, 32-33 
arrays, 185-203. See also Arrays 
assigning, 34, 86-91, 204-13 
data types defined, 94 
defined, 31, 51 
with graphic objects, 107-9 
incrementing, 57 
initializing, 310 
INPUTing, 41-44 
located in memory, 36 
loop or index, 76-77, 94 
in looping structures, 78-80 
naming. See Variable names 
redundant, 87 
string. See String variables 
typing, 50 

Variable structures, 185-87, 214 
\ertical scroll, bar, 19 

with Copy and Paste operations, 
21 

to ignore case difference, 305 
VPOS, 304-305 

What to Find dialog box, 196-98 
Windows 

active, 19, 28 
clearing, 93, 95 
coordinates and, 100 
listing. See Listing window 
opening, 7 
output, 17, 28, 66--£8,99 
scrolling through, 66-68 
untitled, 14, 16 
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intosh BASIC complete with many built-in program­
ming tools, unique commands and coding instructions, 
the powerful Macintosh Editor, and special accessories 
for developing, testing, and debugging your programs. 
The twelve sessions in this book are full of keyboard 
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grams never before possible 
in BASIC. To experience 
Macintosh BASIC is to dis­
cover a fresh, exciting way 
to program even if you're a 
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