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ally send incoming information to the screen for your edification; outgoing data is 
another matter. 

With half duplex, Mac simply sends its own information out the modem 
port. But another option, called full duplex, has the receiving computer send 
back each character as it arrives, thereby confirming that the character actually 
arrived safely. 

You can instantly see one possible problem with full duplex. If both com put­
ers send back what they receive, the first character sent by either one will 
bounce back and forth between the two endlessly. That suggests that only one 
of the computers be set for full-duplex operation. When your Mac is talking to a 
big mainframe computer, the mainframe usually runs in full-duplex mode, while 
Mac stays in half duplex. When two microcomputers are chatting between 
themselves, both usually operate at half duplex. Neither sends back the charac­
ter it receives. 

What actually happens on the screen when you type is handled by a feature 
called echo. With echo on, everything you type is echoed to the screen. That's 
fine for half-duplex transmissions; in fact, if you're in half duplex with echo off, 
you'll be typing blind. But if the remote computer is in full-duplex mode and 
you've got echo on, you'll see double: first what you type, and then the copy 
of the character as it returns to you. Solution: tum echo off for full-duplex 
communication. 

Some programs will give you a choice of duplex types and echo modes. 
Some will only allow you to modify one or the other. In general, if you're only 
permitted to change the duplex setting, you're probably just affecting the echo. 

Word Length 

As discussed earlier in the book, every ASCII character can be expressed in 
terms of a unique 8-bit binary number-a group of 8 digits, each either a 1 or a 
0. In serial communication, universally used in telecommunications (and in Mac's 
case, for talking to devices such as printers), each of these digits is sent one at a 
time, one after the other. 

When it talks to the Imagewriter, Mac usually uses all 8 bits of each ASCII 
character. When it's using the modem port, Mac can be restricted to send only 7 
bits. The reason? Only the ASCII characters from 0 to 127 are common to all 
computers; in binary, numbers from 0 to 127 can be represented using only the 
first 7 bits. You may think of the choice between 8- and 7 -bit characters as 
11Character length," but in the terminology of the telecommunications world, it's 
known as the word length. Which one to use depends on what you're sending 
and the requirements of the computer you're talking to. 

In general, if you're sending anything other than pure text, be it a program, 
a picture, or even text that includes font information, particularly between Macs, 
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8 bits is what you need to transfer all the information. If you're just sending 
ASCII characters around to other computers, 7 bits will do fine, though 8 bits is 
likely to work, too. 

Parity 

Since the phone lines can garble what you send, some transmissions . use a 
rudimentary error-correction scheme called parity checking. The bits that make 
up each character are sent along with an additional binary digit that's added to 
make the number of binary 1 's in the whole come out either odd or even. 

If you specify even parity for your transmission, and the actual character sent 
has an odd number of 1' s in its binary representation, the sending computer makes 
the eighth bit a 1 to even them out. Likewise, if it already had an even number, 
the eighth bit would be 0. For odd parity the exact opposite would occur. The 
receiving computer checks to make sure it's getting only odd or even bytes. 

The Rule of Tens 

Any more bits? Often extra start and stop bits go out to alert the receiving 
computer to the beginning and end of each character. But usually the maximum 
number of binary digits most software can handle is 10 per character. Which 
means that some compromises must be made. 

Many computers require 1 start bit and 1 stop bit. That leaves 8 more bits 
available for the actual character. If the receiving computer wants to see an 8-bit 
character, then you can't use parity. If it doesn't, then you can. 

So as it turns out, the two most popular settings are 8 data bits, no parity, 
and 7 data bits, even parity. Odd parity works just as well, but for some reason 
even seems to be more popular. 

Protocol 

Another potential communications problem is protocol-the way either computer 
tells the other to wait when it's busy. Choices include ETXIACK, XON/XOFF, 
hardware handshaking, and X modem. 

The first two send an ASCII control code to signal whether the computer is 
available or busy. Hardware handshaking monitors one of the lines on the RS-232 
port to determine the same thing. Xmodem is a special error-correcting protocol 
that sends information in blocks and makes sure they've been received properly 
before proceeding. 
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If you're asked to choose among them, you'll need to know which the 
remote system can handle and how to set your system similarly. In many cases 
you may end up using no protocol, both computers more or less assuming 
everything's going fine at the other end. 

All Eight 

When data is transmitted from one computer to the other, the information is 
usually in ASCII format. That is, each character can be represented as an ASCII 
code from 0 to 127. These types of files are called text files. As we've seen, 
sending them with 7 -bit word length works well with them. 

But some word-processing programs use special characters above ASCII 
127; the files MacPaint and MacWrite produce do. Computer programs virtually 
always do. And data and programs may be stored on disk in a compressed 
manner called binary format, in which a single character, called a token, may 
stand for a whole word. All 256 ASCII codes are needed to transfer these types 
of files successfully, so 8-bit transmission is mandatory. That leaves you shy for 
a parity bit to check accuracy. 

And, truth to tell, parity checking is a hit-or-miss method at best, likely to 
catch only half the possible errors in your transmission. That may be okay for a 
short text file, where any errors are likely to be instantly evident. For a pro­
gram file, in which a single misplaced byte that can spell doom is almost certain 
to go unnoticed, it's just not good enough. 

To surmount this difficulty, many programs will use their own proprietary 
checking system. The problem is that both computers must be running the same 
program for the checking system to work. That's not terribly likely. 

Fortunately, the Xmodem (or "Christensen") error-checking protocol has 
become something of a standard for 8-bit data transmission. It assures error­
free transmissions, and many programs include it, whether they offer their own 
method or not. Look to see if the program you finally select supports this 
protocol. You're likely to find it extremely valuable. 

Speed 

The final parameter that will poke its nose out at you is called baud rate. It's the 
speed at which you communicate, and can be thought of roughly as bits per 
second; to the more logical characters per second, you divide by ten. The two 
most common speeds for modem transmissions nowadays are 300 and 1200 baud. 
Below 300 baud is much too slow for the average person's patience, while speeds 
above 1200 baud may sometimes be beyond the tolerance of the phone lines. 
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You can bypass the frailties of the phone system by directly connecting 
Mac to another computer without the intervening modems. This technique is 
called hard wiring because there is no intermediary device between the two but 
the cable. With this method, you'll have a choice of using any speed the software 
supports, often up to and beyond a blazing 9600 baud. 

No matter how you communicate, via modem or hard wire, the rules are the 
same. When it comes to speed, both devices must match. 

Terminal Emulation 

The function of a terminal is to act as a medium between you and a computer 
you want to communicate with. When you use your computer to perform that 
function, ifs emulating a terminal. 

But your computer is a far more proficient device. Not only can it 
communicate, it can store and retrieve data on disk-including data you wish to 
send to or receive from another computer. A good terminal-emulation program 
like MacTerminal is designed to take advantage of your computer's "smarts." 

Using MacTerminal, you can make your Macintosh look like a popular 
terminal called a DEC VT-100. You can also make it appear as a "plain vanilla" 

' device called a TTY terminal (which is what you're most likely to be using). And, 

• File Edit Commands 

Terminal Settings 

Terminal @ UTIOO QTTY 0 IBM 3278 

Compatibility @ANSI 0UT52 

Cursor Shape 0 Block ®Underline 

Character Set 0 United Kingdom ®United States 

Line Width 0 132 Columns ® ao Columns 

Protocol conu. 0 HJ)J)h~l.ln<~ 0 [ IUS1<~r (:Ur. 

jgJ On Line D Local Echo ~Show LEOs 

&81 Auto Repeat 0 Auto Wraparound ONew Line 

0 Repeat Ctrls. 0 l·nm~t>•~n~n t ~ (cancel) 
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if you go as far as to purchase a Cluster Controller or AppleLine intermediary 
unit, you can even communicate directly with IBM mainframe computers, which 
will think Mac's really an IBM 3278 terminal. If you need both a Mac and a 3278 
terminal, buying the Macintosh may be the better option. 

Chances are that if you're just starting out, you're not likely to be using 
Mac for mainframe emulation. But if you want to get an idea of what MacTenninal 
can do, take a gander at this feature. 

If you're ever seen an IBM 3278 terminal, you know that it has quite a few 
special keys on it that are not accounted for on Mac. At least not physically. 
MacTenninal has a pull-down Keypad display that duplicates those missing on 
Mac. To use it, just click the appropriate key as needed. 

,. j File Edit Commands Settin s 

.. 

PF 1 PF2 PF3 PF4 PFS PF 11 PF12 

Score one for Mac's versatility. This ability to accurately emulate popular 
terminals is very valuable. Without that capability, cursor controls used by the 
"host" computer to position information at specified places on the screen would 
be ignored or misinterpreted, having potentially disastrous effects. 

MacTenninal gives you a wide range of settings to accommodate many 
different environments, including Mac to Mac or l\1ac to "other" computer, 
using either modem or hard-wired methods. You can even use the printer port 
for communication, but Apple doesn't recommend it. 
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j File Edit Commands d 

Compatibility Settings: 

Baud Rate 050 075 0110 0 134.5 

0150 0200 0300 0600 

® 1200 01800 02000 02400 
03600 04800 09600 019200 

Bits per Character 0 7 Bits ® 8 Bits 

Parity OEuen 00dd @None 

Handshake @ HOn/HOff ONone 

Connection OModem ® Another Computer 

Connection Point ® ~~~ 0 IAI 

Automatic Dialing 

Since Apple's modems, as well as many others, can automatically dial a number 
for you, there should be a way for you to supply MacTerminal with the number. 
The place to do it is the Phone option under the Settings menu. 

MacTerminal is somewhat biased in its approach to modems, figuring you 
will remain a loyal Apple customer in your hardware purchases. Fortunately, 
Apple's modems use the same basic commands as the Hayes Smartmodem, and 
so do a variety of modems from other manufacturers. Unless yours is one of the 
rare oddballs, all you'll have to worry about is whether it's 300 or 1200 baud. 

The modem may dial your phone with tone, pulse, or a mixture of both. 
The last option is extremely useful. With it, you can call a long-distance service 
like Sprint or MCI on a pulse-only phone line, and, once connected, send the 
appropriate password and phone number with the tone signals such services 
require. 

If your modem is capable of answering your phone, you can set the number 
of rings it will wait until picking up the line. Especially if you're Y -connected, this 
gives you the opportunity to make a running dive for the phone before Mac 
answers. Setting the value the 0 cancels the automatic answer function. 
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,. j File Edit Commands 

Phone Settings: 

Phone Number: 

Dial: ® Tone 0 Rotary 0 MIHed 

Number of Rings Before Rnswer: ~ 
Mode 0 Rpple 300 @ Apple 1200 0 Other 

Keeping It in Order 

Once you've entered your number and made the appropriate selections, move 
up to the File menu and Save As. MacTerminal will store the phone number and 
parameter information so you won't have to enter it again. Use an appropriate 
name. For instance, if you're communicating with CompuServe and you set 
MacTerminal for the 7 data bits, 1 stop bit, and even parity it needs, you could 
save the configuration as "CompuServe." 

Settings for other services can be similarly named. When it comes time to 
use one of them, just double-click the one you want from the desktop. MacTerminal 
will be called in automatically, the appropriate baud-rate, terminal-emulation, and 
data-length settings will be applied, and Mac will dial the phone for you. Or you 
can simply Open the file from within MacTerminal. 

Operations 

The final testing for MacTerminal is currently underway at this writing, so we'll 
be rather brief about how it works. As usual, all the features mentioned are 

, 
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available from the menu bar. The window has two full scroll bars as well. Once 
you've selected the correct parameters from the Settings menu-most of them 
are under the Compatibility option-communicating is a snap. 

Data Transfer 

But the most important thing in microcomputer communications may well be a 
program's ability to capture and transmit information to and from disks. 
MacTerminal has full capabilities in this area, although some of its procedures 
may seem strange. 

From the Settings menu, drag to File Transfer. . . . This is the option yoll 
choose when you want to send or receive information directly to or from disk. 

r • File Edit Commands one Keypad 

.. 

File Transfer Settings: 

Transfer Method: ® HModem 0 TeHt 

Remote Computer: ® Macintosh 0 Other Computer 

Delay Between Chars: I 60th Seconds. 

Delay Between Lines: r-1 0_;;_ ___ .....,;;;;;;;;1/ 60th seconds. 

~ Retain Line Breaks 

~ Word Wrap on Paste ( OK ) (cancel ) 

The options box which appears covers most of the settings you'll need. 
Both Xmodem and normal transfer protocols are supported. So is the issue of 
whether you're communicating with another Macintosh (which, it's assumed, is 
also using MacTerminal). 

The optional setting for delays between lines and characters can be helpful 

., 
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when sending infonnation to some rather sluggish mainframe computer services 
or to computers that save and print infonnation to the screen simultaneously. 
When Mac does a file transfer, it does not print the data to the screen. Binary 
data would be hazardous to its display's health if it did. 

Once you've selected the correct settings (or if you've already saved them), 
you can send or receive infonnation simply by moving to the File menu and 
dragging out Send or Receive. When sending, you'll be shown a current direc­
tory and asked to pick a file name from it. Receiving lets you pick a file name to 
save to. 

Recalling the Past 

Sometimes it may be helpful to save what you see on your screen during a 
communications session. Here MacTerminal has a few tricks up its scroll bar. 

• File 

Reset 
No Scroll 
Unlod Kt~ t.J bonnl 

Make CUpboard Into Table 

Three options in the Commands menu are the keys. They are Remember 
Lines Off Top, Don't R emember Lines Off Top, and Clear Lines Off Top. 
MacTerminal's default is to capture all the words that scroll off the top of the 
screen. They're not saved in memory, but in a temporary disk file, so under 
filled-disk conditions, Terminal will automatically select the Don't .. . option. If 
you keep dragging the fonner, and that latter keeps showing up, that's almost 
certainly why. Clear out some ro om on the disk and try again. 
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As long as Mac's recording the lines as they scroll off the top, you can 
always recover the information. When your conversation is over, use the scroll 
bars to bring the information back into view and drag through it~ just as you 
would with a MacWrite document. Then Cut or Copy it into the Clipboard. If it's 
tabular information for an application like Multiplan, use Make Clipboard into 
Table from the Commands menu. Once in the Clipboard, it can be Pasted into 
any appropriate Mac document. 

A Freebie 

MacTerminal is a good program, and in its final production form should prove to 
be extremely versatile. But terminal programs have a tendency to age quickly. 
Someone is always developing another with just a few more features. 

You may first want to try a program called MacTEP. It's stored in a 
database on the CompuServe Information Service. The database belongs to 
MAUG, the Micronet Apple User's Group, an independent group of Apple users 
with their own CompuServe bulletin board. The program's author, Dennis Brothers, 
a frequent contributor to the MAUG bulletin board, has revised the program 
twice already in response to user feedback. It's free except for the time it takes 
to download it to Mac. There's just one teensy problem: you need communica­
tions software to get it. Best advice: find a friend or dealer who's got it (or 
convince 'em to get it), and make a copy. 

MAUG is a prime source of MAC information, and its system operators 
(called sysops) and members are very helpful people. As with most information 
services, CompuServe costs a small fee to join and more money for every 
minute you use the service. But if you budget your time and know where to look 
(like the XA4 database and sections 4 and 5 of the MAUG bulletin board), you 
can acquire a wealth of data and share your own discoveries. 

Database Services 

Typical Features Found on Many 
Telecommunications Services (The Source, 

CompuServe, Dow Jones, etc.) 

Restaurant and Hotel Information 
Airline Schedules and Fares 
Historical Financial Quotes 
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Bulletin Boards 

Apple User Groups 
Special-Interest Groups 
Classified Advertising 
Personal Interaction 

Mainframe Programming languages 

BASIC 
Pascal 
FORTRAN 
COBOL 

News Services 

UPI, Reuters 
Dow Jones Stock Quotes (10-minute delay) 
Shop-at-Home Services 
On-Line Encyclopedias 
Games 
Electronic Mail 



Terms Used in Telecommunications 

Download The act of transferring files or programs 
to a remote system. 

Full Duplex Characters typed at the keyboard are re­
ceived by the remote computer and trans­
mitted back to you, showing up on the 
screen. If echo is on and the remote sys­
tem is full duplex, all characters you type 
will appear twice. 

Half Duplex Characters typed at the keyboard are not 
echoed to the screen by the remote com­
puter. To display characters you type, you 
may have to turn echo on. 

On-line Being actually in communication, where 
what you type is received on the other 
end and vice versa. Also may simply refer 
to being connected to another computer 
system. 

Off-line Also called local mode. Words typed at 
the keyboard are only interpreted locally 
(not sent to the remote computer). Also 
may refer to being disconnected from 
another computer system. 

Telecommu- Using computers to communicate over the 
nications phone I i nes. 

Terminal A noncomputerized device consisting of a 
keyboard, a screen, and sufficient elec­
tronics to operate them and a serial port. 
Most communications programs allow your 
computer to look like at least one of a 
variety of these while retaining its own 
ability to perform disk functions, which 
terminals lack. 

Upload The act of transferring files or programs 
from a remote system. 
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Computer programs are simply exceptionally specific instructions that guide the 
machine through a specific task. In the early days of computers, programming 
meant dealing with the machine in the only thing it truly understood: binary 1 's 
and 0' s. This level of communication, known as machine language, was dandy as 
far as the computers were concerned. Humans, however, found it less than 
satisfactory. 

The next step up is assembly language, allowing the use of such memorable 
"mnemonic" commands as JMP, LDA, and NOP. Though not as difficult to use 
as machine language, it's by no means simple. Doing something like printing the 
word "hello" on the screen might well. take a page of instructions. Every step 
must be specified individually, and that can take a lot of programming time. 

Nonetheless, assembly is still in use today, since it can speed program 
execution and allows full control over every function of the computer. Assembly 
code can be extremely lean, containing only what it absolutely needs. There are 
experts who, to this day, claim assembly language is the purest form of com­
puter instruction. 

But over the years, higher-level languages like BASIC, Pascal, FORTH, 
COBOL, and FORTRAN were developed to make programming easier. Higher­
level languages resemble English much more than assembly language. They 
have built-in functions that let the programmer do things like printing characters 
to the screen with brief, simple statements. Like human languages, each higher­
level language has its own syntax-the words, symbols, punctuation marks, and 
arrangement thereof that it considers meaningful. Most are offered in a variety 
of dialects-minor modifications and improvements developed in response to 
programmers' needs. Nonetheless, programs written in higher-level languages 
are relatively easy to adapt to a wide variety of machines and are much easier to 
understand than assembly-language code. 
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The Two Flavors of Language 

The most fundamental difference among computer languages is the way the 
computer works with programs written in them. They can basically be divided 
into two categories: interpreted and compiled. 

At their most basic level, computers still understand only l's and O's. 
Before the machine can use a program written in anything other than machine 
language, that program has to be converted to the specific instructions the 
machine understands. Depending on the language, that translating is done by a 
special computer program-either an interpreter or a compiler. 

With an interpreted language, the interpreter translates your program into 
computer-understandable code "on the fly" while your program is running. The 
problem, as you might imagine, is that the overall speed of your program is 
slowed by the fact that the computer has to do "two things at once" -interpreting 
your program and doing what that program was meant to do. Since computers 
work fast, the drop in speed may not always be noticeable to humans; for some 
types of programs, it can be intolerable. With Mac, which unlike most comput­
ers currently on the market does not offer a "built-in" language, it's particularly 
important to remember this: to run any interpreted program, the users need the 
interpreter for the language it was written in. 

With a compiled language, all the work of translating a program into computer­
usable terms is finished before the program can be run, so the computer can 
concentrate solely on the tasks the program demands of it. When you've finished 
writing your program, you use a compiler to change it into more or less final 
form that looks to the computer very much as if you'd actually written the 
program in machine language. 

Some compiled languages require using something called a linker to make 
sure the program loads properly into the computer. Some require a run-time 
package, a bunch of mini-programs to do things like writing text to the screen 
that your program may require. 

Although rarely as quick as a program written in assembly language, a 
compiled program can be three to ten times faster than an interpreted program 
performing the same function. One drawback is that you may have to have a 
copy of the run-time package on the disk with the program. Another is that the 
multistep process required to compile programs slows down program development. 
With an interpreted language, if a bug rears its ugly head, you can simply stop 
the program and fix it. When you fiddle around with it to correct the problem, 
you can run it immediately to see if your fix actually works. With a compiled 
language, you have to exit the program, load a text editor to work with and fix 
your code, and then go back through the multipart compilation process. If there's 
something wrong, you have to go through the whole thing all over again. 

None of the four languages we'll discuss in this chapter is truly compiled, 
but at least one, as you'll see, may allow for the possibility of compilation. Since 
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the Mac is one computer you can use without knowing a single word of any 
programming language, we won't provide an introduction to programming here. 
Intead, we'll concentrate on the differences among the languages currently avail­
able for Mac so that you can decide which, if any, suits your needs. 

MS-BASIC 

Microsoft Corporation has supplied more versions of BASIC, by far the most 
popular interpreted language, to more microcomputer manufacturers than any­
one else. Somewhat modified dialects have been standard on the Apple// series 
for years, on the IBM PC since its introduction, and on just about any computer 
whose name you'd recognize. The version released for the Macintosh is .rather 
straightforward, its only whistles and bells being the support of a few of the 
graphics routines in QuickDraw. 

If you had a few more pairs of hands, you could use your fingers to count all 
the books on the myriad dialects, ramifications, and possibilities of Microsoft 
BASIC (MS-BASIC), so it would be senseless to try to cover that same ground 
here. Instead, we'll examine its specific implementation on Macintosh and those 
features distinctive enough to merit attention. 

BASIC Basics 

The MS-BASIC disk is wonderfully copyable. As usual, you should immediately 
make at least one backup and one working copy (by now you know enough to 
include the system files), along with a couple of document disks. Call 'em data 
disks if you like; we've changed the terminology because you may be using them 
to store both the programs you write and the data they may create or use. On 
the other hand, you may prefer to segregate your programs and data; that's 
okay, too. 

When you double-click its icon, you'll find that MS-BASIC gives you two 
main display environments: the command window, located along the bottom of 
the screen, and the output window which dominates the remainder of the screen. 
But there's a third, somewhat transient environment called the list window, and 
it's one of the most criticized features of MS-BASIC's implementation on Mac. 
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,. • file Edit Control 
., 

Untitled 

I 
Commend I 

.1------------+=il~ . 

List Windows 

As you write a program, each line you enter moves from the command window 
to the output window when you press the Return key. Each legal line of MS­
BASIC code consists of a line number followed by a statement. MS-BASIC 
saves only the numbered lines, which is how it determines what, out of all the 
myriad things you might type at the keyboard, is actually contained in the 
program. You can see the program lines in their proper order by using the 
command LIST, which automatically creates a list window. 

If your program is too long to fit in the list window (and if it does anything 
useful, it will be), you can use the scroll arrows or adjust its physical dimensions 
with the size box in the lower right-hand corner. lf the list window is active, you 
can click any line in it and it will hop into the command box, where you can edit 
it. 

But when you do click a line in the list window, the command window 
automatically becomes active. The next thing you're likely to do is type some­
thing in the command window. Unfortunately, as soon as you press Return while 
in the command window, the output window becomes active to receive the 
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* file Edit Control 

list 
OPEN "'", 1 ,"TEST" List 
FOR X= 1 TO 4 30 CLOSE 
LINE INPUT•1,A$(X) 
NEXT X ~0 list 
CLOSE 20 LINE INPUT• 1,A$(X) 
FOR X= I TO 4 25 NEXT X 
FOR V: 1 TO LEN(A$(X)) 30 CLOSE 
IF LEN(A$(X))> 1 THEN 60 40 FOR X: 1 TO 4 
IF A$(X):CHR$( 13) OR A$(X):CHR 55 FOR V: 1 TO LEN(A$(X)) 
IF ASC(A$(X))<32 OR ASC(A$(X)) 6 IF LEN(A$(X))> 1 THEN 60 
IF ASC(MID$(A$(X),V, 1)):13 OR A 
IF ASC(MID$(A$00. V, l ))<32 OR A 

D 1urvT u '' 

MS-BASIC's list windows. Each can display a different part of the program. 

information. When the output window becomes active, it may well overlay the list 
window, obscuring it from view. The solution is simple: you type LIST again. 

Well, it's not quite that simple. The LIST command doesn't retrieve the old 
list window, which remains hidden somewhere under the output window. Rather, 
it creates a new list window-up to a maximum of three. 

Seems silly, but it's not. If you have a program that doesn't fit into just one 
list window, you can use all three to display as much as you can, and juggle them 
and yank them around the screen. The appropriate statement is LIST xx, in 
which xx is the number of the line where you want the list window to begin. The 
actual LIST command, or any other, incidentally, need not be in uppercase. 
MS-BASIC automatically converts from lowercase. 

Window Cleaning 

Since they have the same components as the desktop display windows-title 
bar, scroll bars, and size box-you can correctly assume that any of the three 
MS-BASIC windows may be moved or manipulated in the same manner. This 
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means that if you're not interested in seeing your program run as you write it, 
you can· move the output window off to the side or bottom and work with just 
the command and list windows. The list windows are automatically updated with 
new lines of code as you enter them. They're even inserted into the existing 
program in correct numeric order. 

Quick on the Draw 

As you keep hearing, it's QuickDraw that is actually handling all of the screen 
routines on Macintosh. Inside the section of ROM with the QuickDraw code are 
separate routines for all of its functions. MS-BASIC will let you use forty-one of 
the QuickDraw procedures. 

Some of these procedures require that you include a value. For instance, 
Call Move To (X, Y) (similar to the LOCATE function in some versions of MS­
BASIC and HTAB and VTAB in Applesoft) wants to know the X (horizontal) and 
Y (vertical) coordinates of the new location you're planning to move to. In this 
situation it's just a matter of supplying two integer values, with X from 0 to 511 
andY in the range 0 to 341. The coordinate values begin at the upper left-hand 
comer of the screen with 0, 0. 

To draw a rectangle at the spot, things get a little more complicated. The 
QuickDraw procedure for that act is called FrameRect, and to use it you must 
supply four values. But you just can't insert them. 

Instead, they must be in an array, a construction that conceptually resem­
bles a row or column of Multiplan cells. In the case of the rectangle, there are 
only four cells. The values in the array must be the top, left, bottom, and right 
coordinates of the rectangle, in that order. 

10 DIM RECTRNGLE%(3) 
20 FOR N = 0 TO 3 
30 READ RECTRNGLE~(N) 
40 NEHT N 
50 DATA 20,20,11 0,150 
60 CALL FRRMERECT(URRPTR(RECTRNGLE%(0))) 

An MS-BASIC program to draw a rectangle on the screen. 

The first thing you do is define the DIMension of the array so MS-BASIC 
knows that it's there. You don't really need to define an array that has fewer 
than 10 cells, but it's good practice. Since you need integer values, you place a 
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% at the end of the array's name (which you can call RECTANGLE) and in 
parentheses explain how many cells are in it. Because all arrays begin with cell 
0, a 4-cell (officially they're called elements) array needs 3 as the largest 
dimension. 

Counting and Filling 

A FOR ... NEXT loop is next. In it, you choose a variable and a starting and 
ending value. For each of the values, you increment the variable, do something, 
then go on to the next one, until you finish with the ending value. To fill your 
array for the rectangle, you need to start at 0 and go up to 3. 

Your purpose is to fill the empty elements in your array. You can use two 
complementary MS-BASIC statements called READ and DATA. You put the 
word DATA in a BASIC line and follow it with the values you want to read, 
separating each with a comma. Somewhere else in the program you use a line 
with the word READ in it, followed by the variables you want filled with the 
values in the DATA statement. 

In your rectangle program, the value of N in the FOR . . . NEXT statement 
begins at 0. The first time through the loop you are trying to read a value into 
RECTANGLE%(0) (since N equals 0). The first value in the DATA statement is 
20, so RECTANGLE%(0) will be assigned that value. NEXT increments the 
value of N by one; READ gets the next value from the DATA statement and 
assigns it to the next element in the array. The process continues until all 4 
elements are filled. Now the array can be used with the QuickDraw routine. 

Drawing 

But FrameRect doesn't want you to feed it the 4 values individually. Rather, it 
wants to know where the first one is. Then it will get the rest on its own. 
What's needed is a VARiable PoinTeR that will indicate the first element in the 
RECTANGLE% array. 

MS-BASIC has just the function for you. It's called VARPTR, and its job is 
to provide a pointer for the first element of an array you name. You tell it what 
the first element is, and V ARPTR interprets the rest. 

By CALLing the procedure, BASIC goes into the QuickDraw section of 
ROM and performs whatever instructions your program finds under FrameRect. 
When it's done with the last instruction, which should complete the rectangle, 
BASIC jumps your program out of QuickDraw and sends it back to the BASIC 
level. 

This construction, VARPTR(arrayname%(/irstelement)), is the basis for 
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using many of the QuickDraw routines MS-BASIC supports. The number of 
elements needed in any array may differ with the QuickDraw procedure you 
use. 

MS-BASIC Overview 

The Macintosh rendition of MS-BASIC is fairly standard. With the exception of 
the QuickDraw procedures, you could literally modem a program from Mac to 
any other computer running MS-BASIC and expect the program to work. At 
most, the changes you'd need would be minor. 

But there are some glaring omissions from this version of MS-BASIC. 
There is no programmable way to control the size of the output window once 
you're in BASIC. If you double-click a BASIC program from the desktop, you 
enter BASIC with an output window as large as the screen, but except by using 
the mouse on the size box, there's no other way. 

Loading or saving a program doesn't work the usual Mac way. MS-BASIC 
does not support the typical Mac Open and Save As menu options. Using Load 
doesn't give you the current directory of MS-BASIC programs on the disk. You 
can get a directory listing by typing FILES in the command window, but if you 
have quite a few programs, the list will scroll off the top of the output window 
unless you're quick with the Command-S key combination, BASIC's "stop scrolling" 
command. 

Filename: 11 
~----------------------------------------------------J 

( OK J 

(Cancel) 

Neither loading nor saving gives you Eject or Drive option buttons. To direct 
a program to or retrieve a program from a disk other than the current disk, you 
must use the other disk's name as part of the program's name. If the disk was 
called "Bill's Disk," you'd use the awkward syntax Bill's Disk: programname to 
get it there. That, of course, means that you must remember the name of the 
disk. 

Although Mac has tremendous built-in sound capabilities, MS-BASIC gives 
no commands to tap its four-voice synthesizer (which can even produce speech). 
Considering the trouble Microsoft took in Multiplan to add additional features to 
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accommodate Macintosh, their failure to support sound capabilities or more than 
a fraction of QuickDraw procedures is disappointing. The program editing proce­
dures are also cumbersome, particularly when compared with those implemented 
on the IBM PC. 

Still, an experienced MS-BASIC programmer can move over to Macintosh 
with complete confidence. Perhaps the tradeoffs made for instant programming 
ability will bear fruit in the long run. And it's possible that future updates will tap 
more of Mac's talents. 

Pascal 

Pascal is named after the seventeenth-century French philosopher and mathe­
matician, Blaise Pascal, inventor of the first calculating machine. At its introduction, 
the language was heralded as the savior of programming on microcomputers. 
Anything that existed before it was supposed to become immediately outdated 
and fade insignificantly into the past. It didn't quite live up to the expectations 
many had for it. 

For one thing, it wasn't supposed to. Pascal was originally designed as a 
teaching language, designed to force programmers to write in a structured, 
easy-to-fix programming style. BASIC, the primary microcomputer language, 
was as far removed from that concept as possible. Experts said you should write 
well-ordered and easy-to-understand BASIC programs, but there was no need 
to do it if something quick and dirty did the job. Pascal traded in the should and 
substituted must. Unfortunately, not everyone was ready to make the trade. 

Don't let that lead you into thinking no one uses Pascal. Many people do. 
The operating systems for the Apple/// and Mac's older sister Lisa were origi­
nally written in Pascal. Many versions of pfs:File and pfs:Report are done in 
Pascal. It is a viable language. The problem that initially befell it was that no one 
bothered to mention that it was not simple to learn. 

When it became available for the Apple//, owners ran out in droves to buy 
it. For the next six months, many spent hours and days trying to learn it. Quite 
a few finally settled for creative ways to use the Pascal program editor as a word 
processor. 

If you need a yardstick against which to judge your own Pascal-ability, try 
this: 

A repeat statement contains an expression that controls the repeated 
execution of a sequence of statements contained within the repeat­
environment. 

That's not a difficult sentence to understand, but if you had to read it more than 
once to fully comprehend what it meant, you may not want to jump headlong into 
Pascal. That quote is from the Macintosh Pascal manual. 
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But Pascal is still an extremely popular language in the world of education. 
It's the only language that's accepted for advanced placement credit in computer 
science by the Educational Testing Service. And if you must learn Pascal, 
there's nowhere better to do it than on Mac. 

The reason is simple. Mac Pascal (like other Apple Pascals) is a rarity in 
the computer world: an interpreted Pascal. That means you can devote your time 
to writing and debugging your programs, not waiting for your computer to 
compile them. 

One Tough Language 

Caution! In its present form, the disks included with Macintosh Pascal are 
copy-protected-a real oddity, coming from Apple. Worse, the documentation 
strongly suggests you may damage the contents of the original disks if you even 
try to copy them. 

Luckily, you get two disks: the original and a backup copy. You are strongly 
urged not to experiment unless you're willing to live with just one while the other 
is replaced, most likely for a fee. We certainly didn't. 

Dissecting a Pascal Program 

Perhaps the easiest way to get a handle on Pascal is to back into it by studying 
how one of its programs works. By dissecting its various components, you may 
get a better feel for the language. This program comes directly from Apple: 

All Pascal programs begin by stating the program's name-here MakePlanef2. 
It's a good habit to get into. 

Next comes the declarations section. Here all constants and variables must 
be declared. In Pascal if you haven't declared it, you can't use it. 

The body of the program starts with the begin statement. Beneath it, you 
place all the Pascal corrunands. In this case, the first four directly access QuickDraw 
routines in Mac's ROM. As with the routines you saw in our MS-BASIC program, 
they often need operating parameters; supplying them here is simpler than it is 
in BASIC. 

Next comes the equivalent of a BASIC FOR . .. NEXT loop. In Pascal it's 
actually a FOR . . . TO . . . DO loop, followed by another begin statement, the 
instructions you want performed, and then an end statement that refers to the 
activity within the loop. 

The rest of the program follows, leading to the final end statement. The 
way Pascal can tell that this is truly the end is that a period follows it-like the 
end of a sentence. 
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program MakePJanet2; 
const 
Top= 10; 
Left= 10; 
Bottom= 290; 
Right= 290; 
Middle = 150; 
numlines = 20; 

var 
counter: integer; 

begin 
PenMode(patCopy ); 
PenSize(2, 2); 
FrameOvai(Top, Left, Bottom, Right>; 
PenSize( 1, 1 ); 
for counter:= 1 to numLines do 
begin 

FrameOval(Top, Left + 1 o *counter, Bottom, Right - I 0 *counter); 
FrameOvaJ(Top + 10 *counter, Left, Bottom - I 0 * counter, Right}; 

end; 
MoveTo(Left, Middle); 
LineTo(Rtght, Middle}; 
MoveTo(MiddJe, Top); 
LineTo(MiddJe, Bottom) 

end. 

Macintosh Pascal program MalcePianet2: first version, courtesy of Apple Computer. 

Pascal's Procedures 

Another section can be included prior to the main begin statement. It's called the 
procedures section. Procedures are subsections of the program. A procedure 
might include instructions necessary to perform one particular function which 
needs to be repeated at intervals throughout the program, or it may be the 
routine that draws your introductory screen. In any case, the instructions in a 
procedure are called from the program, the same general way you'd call a 
subroutine in MS-BASIC. Each procedure must have its own unique name, 
since there must be some way to refer to it, and each procedure will have its 
own begin and end statements. 



program MakePianet2; 
const 
Top= 10; 
Left= 1 0; 
Bottom :: 290; 
Right = 290; 
Middle = 150; 
numl ines = 20; 

var 
counter: integer; 

procedure Setup; 
begin 

PenMode(patCopy); 
PenSize(2, 2); 
FrameOval(Top, Left, Bottom, Right); 
PenSize( I, 1 ); 

end; 
procedure DrawOVaJ; 
begin 
for counter:= I to numlines do 
begin 
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FrameOval(Top, Left+ 10 *counter, Bottom, Right- 10 *counter); 
FrameOvai(Top + 10 *counter, left, Bottom - 10 *counter, Right); 

end; 
end; 
procedure Drawl tnes; 
begin 
MoveTo(Left, Middle); 
LlneTo(Right, Middle); 
MoveTo(Middle, Top); 
UneTo(Middle, Bottom) 

end; 
begin 

Setup; 
Drawoval; 
Drawlines; 

end. 

MalcePianet2 revised to show use of procedures. 
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We've rewritten MakePlanet2 to show how it could be done using procedures. 
Intrinsically, it would be the same program, but instead of having it run through 
all of the steps in a command section, the command section actually calls in the 
procedures by name. The procedures themselves look like mini-programs, and 
in fact, that's what they are. 

• file Edit Seurch Run Windows 
~0 Drowing TeHt 

The output of MakeP/anet2. 

The benefit of working with procedures is that they can be called in at any 
time during the program or incorporated in another previously defined procedure. 
In fact, the tail end of the program could be rewritten with yet another procedure. 

program MakePlanet2; 
const 
Top= 10; 
Left= 10; 
Bottom = 290; 
Right= 290; 



Middle = 150; 
numlines = 20; 

var 
counter : integer; 

procedure Setup; 
begin 

PenMode(patCopy); 
PenSize(2, 2); 
FrameOval(Top, left, Bottom, Right); 
PenSize( 1, 1 ); 

end; 
procedure DrawOVal; 
begin 
for counter:= 1 to numlines do 
begin 
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FrameOval(Top, left+ 10 *counter~ Bottom, Right- 10 *counter); 
FrameOval(Top + 10 *counter, left~ Bottom- 10 *counter, Right); 

end; 
end; 
procedure Drawl ines; 
begin 
MoveTo(left, Middle); 
UneTo(Right, Middle); 
MoveTo(Middle, Top); 
lineTo(Middle, Bottom) 

end; 
procedure Do_ it; 
begin 

Setup; 
DrawOVal; 
Drawllnes; 

end; 
begin 

Do_ it; 
end. 

MakePianet2 revised to show even greater use of procedures. 
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In this version, you put the entire program into three procedures, write a 
fourth procedure which calls the first three, and then call the fourth from the 
program. You can use this technique to build a library of procedures for the 
things you do most often and then call them up. The underline character in the 
procedure Do it is a valid character and is often used to separate words in a 
variable name when they don't read well together. 

Saving 

The usual Save and Save As methods can be found under the File menu. What's 
more important is that since the programming window consists of text, any of it 
can be edited. That's significant when you want to correct a mistake, but it 
works just as well if you want to store a procedure separately. 

Just Select it, Cut or Copy it into the Clipboard, open a new Pascal docwnent, 
Paste it in, and save it. An easier approach, of cour.se, would be to Paste the 
ones you'll use often into the Scrapbook. Doing it that way makes it simpler to 
recall them when you're working on a program. 

Pondering Macintosh Pascal 

Pascal forces you to write with structure in mind. It's very easy to read. As you 
write the program, the correct indentation levels are supplied automatically. And 
this Pascal, though interpreted, is fast. Its program editor, however, is not 
nearly as good as MacWrite. 

The one part of learning Pascal that seems to be most difficult for the 
novice concerns using the semicolon. In general, it's necessary whenever you 
come to the end of a subthought. Once you acquire some expertise, you'll 
actually get a "feel" for them. 

The best rule of thumb is: when in doubt, use one. Typical exceptions can 
be seen in our program examples. If you do get it wrong, you'll be told as much by 
a bug box at the top of the screen. When you return to the program, you'll see a 
thumbs down icon on the line below the one that caused the problem. It may 
seem a trifle too cute, but it makes fixing your errors extremely easy. 

The only other problem that may assail you is not so easily solved. Apple 
provides a Pascal user's manual and a Pascal reference manual. The first manual 
will tell you everything you need to know about all Mac's pull-down menus and 
how they can be used in Pascal programs. The second manual explains how the 
Pascal code you write will affect Mac and the QuickDraw routines. 

But currently there's no Pascal tutorial-a manual that would lead you by 
the hand, step by step, through the process of creating a program. If you 
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~ EHpecting a semi-colon (';') after this statement, definition, or m declaration. 

Top= 10; 
Left= 10; 
Bot tom = 290; 
Right= 290; 
Middle = 150; 
numlines = 20; 

var 
counter: integer; 

procedure Setup 
begin 

PenMode(patCopy); ~!i:; 
PenSize(2, 2); !l!1f 
FrameOval(Top, Left Bottom, Right: ~!i1~ 
P S. ( 1 1) ::;~:: en 1ze , ; P:!il! 

end; !l!i~ 
procedure Drawova 1; :::::. 

A crystal-clear error message from Macintosh Pascal. The missing semicolon belongs ·at 
the end of the procedure declaration iust above the "thumbs-down" marker in the pro­
gram listing. 

haven't done any programming, that's really what you need. By the time this 
book appears, someone may have already produced it. 

Unless you're an accomplished Pascal programmer, invest in a Pascal book 
or two or perhaps a course at your local institute for higher learning before you 
spring for Macintosh Pascal. But if you know Pascal's for you, you'll find this 
version first-rate. 

Macintosh BASIC 

Traditionally, Apple has supplied its own version of BASIC for all its computers. 
Originally it was something called Integer BASIC. Then came Applesoft, a 
version of MS-BASIC modified for the Apple// environment. But all the previ­
ous versions of BASIC looked pretty much like the versions everybody knew 
and loved. 
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Macintosh BASIC is a strange new variant. Some of its commands are the 
same as in more familiar versions, but its format is totally different. In fact, in 
syntax and performance, it vaguely resembles Pascal. At this writing, Macintosh 
BASIC is still under construction. Many of the commands it uses are incomplete. 
Even so, what's there so far looks impressive. 

Its disk is copyable, so make a working copy and a document disk before you 
start. Never use original disks unless someone forces you to be that stupid. 

Programming in Mac BASIC 

Our program example is a Mac BASIC version of MakePlanet2, the Pascal 
example you saw a little earlier. If you notice, Mac BASIC simplifies some of the 
steps you need. 

The most notable difference between Mac BASIC and more common 
dialects may well be that, like Pascal, it requires no line numbers. You may use 
them for reference, if you like, but the programs will run fine without 'em. 

top = 10 
left= 10 
bottom= 190 
right = 190 
middle= 100 
numllnes = 10 
set penmode 9 
set pensize 2,2 
frame oval top, left; bottom, r1ght 
set pensize 1,1 
for counter= 1 to numlines 
frame oval top, left+10*counter;bottom, right- lO*counter 
frame oval top+ 1 O*counter,left;bottom-1 O*counter,right 
next counter 
plot left,m1ddle;r1ght,m1ddle 
plot middle,top;middle,bottom 

The MalcePlanet2 program wriHen in Mac BASIC. 

No program name is needed, although one can be used. just make the first 
line PROGRAM name. You don't need to predefine variables, but you may 
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want to. Whenever you use a variable, BASIC goes to the beginning of the 
program and looks through it until it finds the variable's first appearance. Be­
cause of this, it's best to define variables early in the program. 

Defining the penmode and pensize requires the use of the word set. And 
frame is now a verb on its own which can have oval as its object, as well as rect 
and roundrect. They're still QuickDraw calls, but they may seem a trifle less 
obvious. Notice how the boundary parameters are stated. The semicolon sepa­
rating the coordinates for the upper left comer from those of the lower right 
corner must be used. 

A major difference from MS-BASIC is in the Mac BASIC FOR ... NEXT 
statement. In most versions of MS-BASIC the variable following NEXT may be 
omitted if the omission doesn't cause an ambiguous situation. For instance, if 
you had a FOR . . . NEXT loop within a FOR . . . NEXT loop, omitting the 
variable associated with either NEXT could cause confusion. 

Mac BASIC doesn't want you to take any chances. You must include the 
variable, as we did in our sample program. If you don't, you'll be told that you've 
made a mistake. 

Unlike most (but not all) other dialects of BASIC, Mac BASIC parses 
program lines interactively. Most BASICs allow you to enter program lines that 
are utterly illegal in BASIC's syntax-and you don't find out about your mistake 
until you run the program. 

w File 

top= 10 
left= 10 
bottom= 190 

alpha prerelease 

right = 1 g;:;;;::::;;;;;;;;;::::;;;;;;;;;::::;;;;;;;;;::::;;;;;;;;;::::;;;;;;;;;::::;;;;;;;;;::::;;;;;;::::;::::;::=::::;::::;::=::::;::::;::=::;:;;::::;:;;::~==-==-=;;;::::;;;;;;=-==il 
middle= 
numlines 
set 

Must haue a semicolon separator 

frame aual top, left «=» ,bottom, 
right 

n OK JJ (Cancel J 

An error message from Mac BASIC. The line won't be accepted until its syntax is corrected. 
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Mac BASIC scans every program line when you press Return after entering 
it. First, it determines whether what you've entered is a valid Mac BASIC 
instruction. 

If not, an error box appears, explaining what Mac BASIC believes is wrong 
and where in the line it thinks the error is. But if the line is legal, Mac BASIC 
accepts it, boldfacing any BASIC commands or special words you've used in it. 
Everything else is left in the normal text style. If you're the sort who doesn't 
enjoy stopping to fix mistakes, Mac BASIC will let you tum off the interactive 
error checking with an option available under the Program pull-down menu. 

Drawing Lines 

In the original Pascal version of MakePlanet2, the last four lines of the program 
were used to draw two lines. First, the graphics pen was MOVEd TO a position 
on the screen, then a line was DRAWn TO a new location. Mac BASIC does this 
a little less blatantly. 

The plot command, used with only one set of coordinates, places the graph­
ics pen down at the location and draws a dot. Adding a semicolon and another 
set of coordinates extends that dot to the new location. The extension of a dot 
between two points produces, of course, a line. Four programming steps in 
Pascal become two in Mac BASIC. 

Procedures 

Instead of using procedures, BASIC programs can use a routine called GOSUB 
... RETURN. Some destination is specified immediately after the GOSUB. At 
the end of this procedural subroutine you include a RETURN command, which 
sends the program back to the next statement after GOSUB. 

In MS-BASIC if you use GOSUB, you must follow it with a line number, 
the only means available to reference any other section of the program. In Mac 
BASIC you can follow it with a label that refers to another section of the 
program which has the same name as the label does. 

If you want to keep things very close to Pascal, you can put all the labeled 
sections of your program at the beginning and precede them with a GOTO 
statement so the program begins further down. GOTO is a one-way jump, much 
like GOSUB, but with no inherent RETURN. You've got to use another GOTO 
to get back where you came from, or the program keeps going down the list from 
the point you jumped to. 
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,. . 
For Th:.3 to 6.1 Step .1 

Cl: Cos(Th) 
Ss = 51n(Th) 
Gosub AtrC61c: 

Next Th 
End 
Goto St6rt: 

Atrfo11 C61cu16ttons 

A1rC61c: 
X= A*Ct+Xc 
V = A*Ss+Vc 
Xel = X-D 
02 = Xel*Xel • v•v 
Xp = X-(Ex*Xel+Ey*V)/02 
Vp = V-(Ey*Xel-Ex*V)/02 

Return 

alpha prerelease 
... . 

Concatenation 

There are quite a few more features that are different from a "standard" rendi­
tion of BASIC, but the one that may confound old-line BASIC programs more 
than the others is the way in which Mac BASIC joins two character strings. 

In MS-BASIC once you assign values to two string variables (character 
variables denoted by a dollar sign), say A$= "GOOD" and B$ ="DAY", you can 
define a third variable, C$ as C$ = A$ + 8$. If you look at C$ after doing that, 
you'll find it equals "GOODDAY". The process is called concatenation. Try that 
in Mac BASIC and you get an error message explaining that you can't add 
strings, only numbers. 

Mac BASIC interprets the plus sign as a numeric operator ·and only as a 
numeric operator. If you want to add two strings together, you use the amper­
sand (&), which has always been referred to as the and sign, anyway. To do 
what we'd like in our little example , C$ = A$ & B$ would be the correct format. 
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Mac BASIC Now and Later 

The release available at press time was preliminary: version . 51, not even a 
full implementation yet. There's not much more we can say without the risk that 
something will change by the time it reaches you. Suffice it to say that although 
this version of BASIC doesn't share MS-BASIC's familiar ways of doing things, 
it's excellent nonetheless. 

One promised feature is a menu option that will allow you to Save As 
Binary. In this form it will execute somewhat faster than as an interpreted 
program and it will also take up less room on your disk. Apple's literature 
suggests that this will actually compile the program, but we're not sure that 
claim isn't a bit overenthusiastic. 

Whether programs saved this way can be run by users who lack Mac 
BASIC remains to be seen. This approach tends to disrupt the general rules for 
a compiled language by combining the editing, testing, and compiling phases 
under one "roof." It almost makes things sound "too easy." But Mac does a lot 
of things the easy way. 

All told, Mac BASIC looks to be an excellent achievement for Macintosh. 
And if you have a mind to go to Pascal later on, it will provide a sound basis for 
the transition. 

Mac FORTH 

MacFORTH, from Creative Solutions, has been going through changes over the 
last few months. It's currently available in three versions, depending on the level 
of complexity you need. 

FORTH was originally developed to run a mechanized telescope at an 
observatory. It's excellent for process control, but its partisans think it's good 
for almost everything but curing warts. In its primary state it exists as groups of 
primitives-extremely simple program statements, performing simple functions. 

You increase their complexity by building a FORTH vocabulary. To do that, 
you create a new \vord, defining it as the combination of the functions of two or 
more existing primitives. You can also create a new word from new words 
you've already defined. 

Most of the people involved in FORTH will tell you that it is an excellent 
language. If they're honest, they'll also tell you that because of the way you 
create programs and the fact that it uses a form of math called reverse Polish 
notation, it isn't for the novice programmer. 

If you do take the time and trouble to learn it, you'll find that it is very fast 
for an interpreted language. And there's very little that other languages can do 
that FORTH can't. In a sense, you customize it to suit your needs. 
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Summing Up 

Any of these languages may serve your programming needs. The Microsoft 
version of BASIC will be especially helpful if you have already done some BASIC 
programming. The real winners, though, are the Mac versions of BASIC and 
Pascal. They are better-than-average releases, especially considering that Pas­
cal (and perhaps Mac BASIC) will allow you to tap Mac's built-in sound 
synthesizers. With these languages and the releases that are certain to arrive in 
the future, programmers will be able to develop applications tailor-made to take 
advantage of Mac's special features. 



16 
MAC FUN 

just about every computer installation in the world, even the most staid and 
serious, includes at least one game. Computers are just natural vehicles for 
games. Aside from the computer's wonderful power to manipulate data fast, it 
can use its graphics and sound capabilities to make a game exciting and stimulating. 
And somehow playing against a computer brings out the old competitive urge. 
When you play a good computer game, you often experience the discomforting 
feeling that your opponent-a mere machine-is better than you are. 

In many games that's the cold, hard truth, since you simply cannot process 
information as fast as the computer can. You can challenge it, but you won't ever 
prove your superiority. You won't often win, but you can try. You can even beg 
the computer to go easy on you. 

Four amusement programs are available for Mac right now. Others will be 
on the way, but all four trailblazers deserve notice. 

The Witness 

312 

Infocom doesn't play games, at least not when it's designing them. The company's 
most famous series is Zork, the Underground Empire, a very successful adventure­
type game that will soon be available for Mac. For now, you might try a 
Macintosh adaptation of another Infocom game called The Witness. The scenario 
looks like this: 

Obituary notice in the Santa Ana Register, Sunday, january 30, 1938: Vir­
ginia Clayton. Beloved wife of Freeman, beloved sister of Beth and Katherine 
Clayton. Survived by her daughter Monica. Died of gunshot wounds at Valley 
General Hospital. Private services will be held Monday at the Chapel on the 
Mount in Cabeza Plana. 

It's eight o'clock. Los Angeles is a town full of riddles. You're standing at 
the foot of the driveway leading to the Linder estate. On the ground in front of 
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you is a book of matches. You stoop down and pick it up. It may be a clue, and a 
good detective never passes up a clue. Old Man Linder asked you to come up 
because of a threatening note he received. It may have something to do with the 
Clayton woman. 

In the next twelve hours you'll be called upon to use your most canny skills. 
You'll be lied to, ridiculed as a two-bit shamus, and even led on a merry chase of 
red herrings. But before those twelve hours are up, you'd better find out who 
has murder on the brain. You might even earn yourself a reputation. 

j Edit Commands Font 

driueway entrance Time: 8:00 pm 

Somewhere near Los Angeles. A cold Friday evening in February 1938. In 
this climate, cold is anywhere below about fifty degrees. Storm clouds are 
swimming across the sky, their bottoms glowing faintly from the city 
lights in the distance. A search light pens slowly under the clouds, 
heralding another film premiere. The air seems expectant, waiting for the 
rain to begin, Hke a cet waiting for the ineffable moment to ambush. 

The taxi has just dropped you off at the entrance to the linders· driveway. 
The driver didn't seem to like venturing into this maze of twisty streets 
any more than you did. But the house windows are full of light, and radio 
music drifts toward you. Vour favorite pistol, a snub-nosed Colt .32, is 
snug in Hs holster. Vou just picked up a match book off the curb. It might 
come in handy. Good thing you looked up the police file on Mrs. Linder's 
death. Her suicide note and the newspaper story told you all you know 
about the family. The long week is finished, except for this appointment. 
But why does an ominous feeling grip you? 

**MORE** 

That's the premise with which you begin The Witness. Your mission is to 
solve the case and make an arrest before eight A.M. the next morning by asking 
questions and finding clues. The Witness is a text game; there are no graphics 
other than those that you conjure up in your own mind, so you must really keep 
your wits about you. 

To play The Witness you use complete English sentences to interact with 
the computer. All landscapes, whether interior or exterior, are described on the 
screen, and it's imperative to remember how to find your way around. You can 
draw a map, or you can print out your commands and the screen responses on 
your printer. 
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Infocom is noted for the relatively large vocabulary of its games and their 
ability to "understand" fairly complex sentences. This one is no exception. It's 
enjoyable and entertaining, not to mention baffling. Two clues, which are easy to 
miss in the lavish collection of booklets, newspaper pages, and physical clues 
that accompanies the game, may help you out. One: when you see **More** at 
the bottom of the screen, press the spacebar. Two: absolutely, positively take a 
seat if someone offers you one. "Hours of enjoyment" is not just hyperbole with 
Infocom's games; you're not likely to solve this one in less than a real day, and 
probably not even then. 

Transylvania 

While The Witness falls into the category of strategy games, Transylvania is more 
of a fantasy-a game in which you play a role and use your character to act out an 
impossible adventure. Most fantasies are designed to be highly descriptive and 
full of graphics. As you can see from the screen shots, this one's got terrific 
pictures and an elegant type font. 
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If you've ever wondered what John Carradine did in his spare time, you 
might speculate that he spent some of it in the land of Transylvania. It's a place 
that still sports vampires, werewolves, and a host of other creatures thought 
long gone since Universal and Hammer gave up on the horror film. But Penguin 
Software has resurrected the ghouls and goblins for a last-ditch attempt to keep 
you from your goal. To "win" at Transylvania, you must rescue the beloved 
Sabrina before dawn. 

a.wa.y a. clock- stri.kes 12 

~!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!~!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!~~~you. mn 't 90 i.n that 
you. a.re i..n a. dar~ a.rea of the forest. dtrectton. 

Paths 90 N/W/'£/8. "ff 

There is a. wrtnfded note. 
1'--------=--------.JB READ NOTE 

'SabrLna. cites a.t dawn!' 
hear a. wo~f how~ i..n the 

Sabrina's been kidnapped. Only the great specter itself knows what fiendish 
things will happen to her before she's put to death at the rise of the newborn 
sun. 

You'll find yourself wandering about the countryside, gathering up helpful 
items as you go. You'll be relentlessly hounded by the wolf that walks on two 
legs. If you're not on your guard, you'll wind up as a late snack. i t's a constant 
struggle in the land of Transylvania, and only those with cunning survive. 
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Sargon Ill 

r 

From the largest mainframe to the smallest microcomputer, one of the few 
games that's been common to virtually all computers is chess. It's the primal 
match of wits between a person and a computer. Sargon Ill is an excellent 
computer chess game from Hayden Software. 

41 File Edit Leuel Options Features Screen Special 
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Designers Kathe and Dan Spracklen have produced versions of Sargon for 
the Apple // series and for IBM PCs. Now the electronic wizardry of this 
much-acclaimed program is available for the Macintosh. And it's even better 
than before. 

All the features that made Sargon Ill excellent on other computers are as 
good as ever on Mac's version of the program. You can switch sides, save 
games, set up opening games, even take back a move if you're quick. Here, all 
these options and more are hiding in the pull-down menus. 
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PLAYER SARGON 
1. g1-f3 g8-f6 ~ 
2. g2-g3 g7-g6 
3. b2-b4 f6-g7 
4. c1-b2 0-0 
5 I f1-g2 c7-c6 
6. 0-0 a7-a5 
7. a2-a3 

~ 
12:1 

As in past versions of Sargon, moves can be tracked in the cryptic chess 
references that can baffle a novice. But for the first·time, you can use a mouse 
to select a chess piece and move it wherever you'd like within the bounds of 
legality. You don't need to know the notation to play the game. And if you'd like 
to have a record of your moves and Sargon's replies-perhaps to prevent future 
losses-that, too, is an option. 

Sargon III sports an enlarged opening book and a masterful endgame as 
well. And the graphics are great. It bodes well for Mac's future as a frrst-class 
game machine. 

ClickArt 

The final offering is technically not a game, but it can be amusing to play with 
nonetheless. ClickA.rt, from T/Maker, is a computerized variation of "clip art," 
the predrawn, copyright-free images that graphic artists can literally "clip" from 
a book. The ClickA.rt disk comes with twenty-eight MacPaint screens, each with 
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one or more pictures, including borders, arrows, a gorilla, and a statue of David 
sans fig leaf. Thematic unity is not exactly a strong point. 

These pictures could be useful for brightening up a newsletter, but how 
useful is another question. The images are definitely cute, but it's difficult to 
imagine where many of them would fit in. When was the last time you needed a 
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picture of Michelangelo's David? Accommodating everyone's graphics needs 
with a motley collection of standardized images is definitely a problem. And as 
with all art on Mac, diagonal edges can take on a jagged look because of the 
printer's resolution limitations. 

As more specialized collections are added to the ClickA.rt library, perhaps it 
will reach a larger market. But it's going to be a very personal call as to whether 
the initial offerings are worth the $49.95 purchase price. 
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HARDWARE HELP 

By itself, Mac is pretty much a self-contained machine. If you purchase it along 
with the Imagewriter, you're ready to go as soon as you make the connections 
and plug things in. But there are definitely a few items that may make your life 
with Mac easier. 

Drive Number Two 

320 

If you're just going to fool around with Macintosh, and give it absolutely no 
serious work to do, the internal disk drive will work fine for you. But if you 
intend to get down to business, being without a second drive is a definite 
handicap. 

With the second drive, you may not be able to do more, but you'll do it 
with a lot less effort and frustration. When copying disks or even files with only 
one drive, you get involved in a disk-swapping procedure that may seem endless. 
With two drives, you simply drag the icon of a disk in the internal drive to the 
icon of a disk in the external drive, sit back, and relax while the process takes 
care of itself. 

It's also far easier to use data disks when your application and system files 
are at Mac's beck and call in the internal drive and the data in the outboard 
model. To save a file, you aren't forced to perform the eject-and-replace two-step. 

So far, the only external floppy-disk drive that works with Mac is the one 
Apple supplies. Since it's fully compatible with everything Mac does, all you 
have to do is bring it home and plug it in. It works just like the internal drive, 
getting all of its power from Macintosh. You can even use it instead of the 
internal drive to boot Macintosh. 

Sounds simple. We recommend it. But here's a wrinkle: double-sided mod­
els loom on the horizon-a horizon that, at this writing, seems about one year 
away. Traditionally, upgrading a disk drive from single sided to double sided has 
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The Macintosh external disk drive. 

essentially meant turning the original into a decorative doorstop or planter or 
simply selling it. The single-sided drive isn't likely to become obsolete, but since 
Mac won't support two external floppy-disk drives, the one you buy frrst is likely 
to be with you for a long time. Tough decision. 

Hard Disks 

Another external storage device can be even more useful. It's called a hard-disk 
drive, but in actuality it's usually a collection of rigid platters that can hold a 
veritable treasure trove of data. The smallest in terms of capacity can generally 
hold 5 megabytes (more than 5 million bytes) or roughly 12.5 times more than 
Mac's 3V:.!-inch floppy disk. From there, storage capacities can range to 40 
megabytes and beyond. If you've got a database that exceeds the capacity of a 
single floppy, it may be your only choice. 

Amazingly, a hard-disk drive takes up little more space than a common 
floppy-disk drive, and disks themselves are often only 5 inches in diameter. 
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They can accommodate such a large volume of material because of their design. 
Several rigid disks are stacked one on top of the other, with intervening spaces 
where the read/write heads (one for each side of each surface) move across the 
media. The disks tum much faster than floppies, so they can transfer data like 
lightning. If you've ever grown impatient waiting for a program to load, you're a 
candidate for a hard disk. 

The reason the disks can tum so fast is that unlike the heads on floppy-disk 
drives, their hard-disk counterparts never touch the disks themselves. Instead, 
they actually "fly" a microscopic distance above the disks, riding on a cushion of 
air. Even the most minute particle of dust can potentially send the head "crashing" 
to the surface of the disk, causing disaster, so most hard-disk drives are sealed 
against the environment. 

Mac Drive 

Two of the first hard-disk models available for Macintosh come from Tecmar, 
Inc. They're called MacDrive, and come with either a 10-megabyte fixed disk or 
a 5-megabyte removable disk. You can run two of them from one Mac if you're a 
glutton for storage. 

D " 
4 3/8 " 

3 3/4" 0 
l 0 

3 1/2" ___J 4 1/4 " 

Comparative sizes of Macintosh floppy disk and Tecmar removable hard disk cartridge. 

The removable model is an absolute wonder. The cartridge containing the 
fixed media is not much larger than one of Mac's 3Vz-inch disks. It will fit 
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comfortably m a jacket pocket or a briefcase or purse. It's totally portable, 
meaning that you can transport all of your documents to a MacDrive attached to 
another Mac at another location simply by carrying the cartridge there. H you 
happen to fill up a 5 megabyte cartridge, you can purchase another for about 
$120. Or you can simply copy your noncurrent information to floppies and erase 
it from the hard disk. 
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Information about MacDriue 

MacDriue 

disk 
2621440 bytes auailable, 2406400 bytes 
RppleBus 
Friday, January 15, 1984 at 8:28 PM 
saturday, August 24, 1984 at 12:10 PM 

But you won't need to do that in any hurry. You can probably fit all your 
current documents on it and still have a lot of room to spare. You can also keep 
your applications on it so that they're all available anytime you choose. On one 
disk you can store all the applications and all the data you're ever likely to need. 

You could, that is, if it weren't for copy protection. Programs that use the 
same procedure as Multiplan alleviate the problem somewhat. They can be 
copied to a hard disk, and as long as the original application disk has been run 
once, the copy on the hard disk can be used thereafter. Those that use other 
schemes must be run from the original disk; at least your data can be saved to 
the hard disk. 

The Inside Story 

MacDrive is not just a simple disk housing with a motor and a connecting cable. 
Beneath its Mac-colored metal skin lurks a full-blown 68000-series microproces-
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sor system controlling the whole works, plus a built-in power supply and cooling 
fan. For $1,995, it's an impressive package. 

The speed gains with this system are impressive. Loading MacWrite from 
one of Mac's standard disks (designated as the priority disk-one that has Sys­
tem files on it and whose icon replaces that of the original startup disk) takes 
about thirty-one seconds. Under the same conditions, with MacDrive as the 
priority disk, the load time is about 14 seconds. That's a 55 percent improvement, 
and it's delightful. In fact, after using the hard disk for a while, switching back to 
Mac's standard variety is unbearable. 

The equipment is durable, too. In the four weeks of virtually continuous 
twenty-four-hour-a-day service we put it through, it performed flawlessly. 

Connection 

MacDrive connects via the modem port, also known as the AppleBus port. The 
AppleBus system allows other devices to communicate intelligently with Mac at 
incredible speeds, far beyond the typical 1200 baud used by the fast modems. 
It's through the AppleBus connection that soon you'll be able to have many Macs 
sharing information. But how can you connect anything else (like a modem) 
when MacDrive is hooked up there? 

Answer: an additional nine-pin D-type connector on the back of MacDrive. 
It's an extension of Mac's modem port and allows you to connect other devices. 
Hopefully those devices will extend this "daisy-chaining" concept, though a 
modem, by necessity, will be the last device on line. 

Incidentally, the only problem we encountered with MacDrive resulted 
from not fastening the cable securely to Mac's connector. Be sure to heed our 
words of warning about securely screwing stuff to Mac. 

To use MacDrive, you must use a specially modified Finder file supplied by 
Tecmar. This must be on the startup disk and the disk that becomes the priority 
disk. 

Directory Shortages 

Unfortunately, just having a large-capacity hard disk doesn't mean all your prob­
lems are solved. In its current releases Mac can't really handle all of the 
documents you can fit on a hard disk. 

The directory information for any disk, no matter what its type, is con­
tained in a system document called Desktop hidden on the disk. When you place 
the disk's icon on Mac's desktop, the information from this document loads into 
Mac and is stored there. 
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But the space available to hold this information is finite. The end comes at 
about 170 to 180 documents. If the total number of individual documents (folders 
included) in all the disk icons on Mac's desktop exceeds that number, odd things 
happen. 

If you attempt to insert another disk previously unseen by Mac, and there­
fore add more directory entries, Mac will firmly but politely tell you that there is 
not enough room to add it. Even if you eject a disk, you'll have to trash its icon 
before anything positive happens, and it won't unless the trashed disk contained 
a significant number of documents. 

Often the only way out of the dilemma is to power down and boot the 
system with a disk containing the special System and Finder files and nothing 
else. The hard disk must be powered up and on-line at boot time. When 
everything's settled down, copy as many documents from the hard disk as will fit 
onto the new boot disk. Trash the hard-disk versions, and power down. 

Repeat the process until you've reduced the document count enough to 
allow more icons on the desktop. Even after that, it's best not to keep more 
than two additional disk icons (not counting the one for hard disk) on the desk. 
When you eject a disk you won't be using again, trash its icon. Keep your desk 
orderly. 

The Edge of Respectability 

The other problem you may face occurs when MacDrive becomes the priority 
disk. With the 128K Mac and the special Finder for MacDrive, everything is 
working right on the edge of respectability. If MacDrive supplants the startup 
disk and you try to eject it (as far as Mac's concerned; the actual fixed disk stays 
put) you may be told that there is not enough memory to eject the disk. 

Although you'll probably be advised to trash a dimmed icon and try again, it 
usually won't help. If you want to successfully eject the hard-disk cartridge, use 
an application from a disk that has a valid System and Finder file on it. It'll take 
the place of MacDrive as the priority disk. Once the MacDrive icon has been 
dethroned from the top position, you'll be able to use the normal ejection pro­
cess on it, though you'll probably be told there isn't enough memory to retain 
the icon on the desktop. 

Of course, at any point you can press the white button on the front of 
MacDrive, pull down the disk-slot cover, and remove the disk. But remember: 
this is similar to using any of Mac's emergency eject procedures. Unless you use 
the X -E or Eject menu option, any changes to the disk may not be saved. 
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Big Files for Little 

In an attempt to prevent you from running out of directory space long before 
you run out of disk space, Tecmar has assigned a very large minimum size to 
each document. Whenever you save something to the hard disk, it will occupy at 
least lOK bytes of space-more, naturally, if necessary. 

But this means that a MacWrite document that says only "Hello, Mom" will 
take up as much space as one that contains the Gettysburg Address. It's not 
necessarily a good solution, but it was one way to physically limit the number of 
documents. MacDrive will not hold more than 500 documents. But it won't be 
able to hold even that many until the amount of Mac's memory used to hold the 
directory contents is increased. For that, we'll have to wait until the Finder 
is upgraded to solve the problem. 

Mac Disk 

The other hard disk for Mac comes from Davong, a company that has made a 
name for itself building products for the IBM PC. Physically, it's about one-third 
larger than the Tecmar unit, although it weighs only about two-thirds as much. 

There are some internal differences as well. Davong uses an Intel 8088 
microprocessor to control MacDisk, and the smallest version available stores 10 
megabytes of information. The disk is nonremovable, and in its current form 
there is no continuation of AppleBus on the drive's back panel, which can cause 
problems if you intend to use a modem or anything else that needs a serial port. 

Davong is working on two solutions. The first is the physical addition of a 
port extension to the back panel. The other pivots around the ability to use 
either the standard AppleBus connector (the modem port) or the printer port to 
connect it. The current MacDisk user's manual mentions the possibility, but at 
present the disk must use the modem port. 

Davong's entry does perform. It is even faster than the Tecmar removable 
hard disk. From double click to usable window, MacWrite loads in 6. 78 seconds, 
about twice as fast as with Tecmar. It even feels fast. Copying documents to the 
hard-disk drive is like a trip down the back stretch at Daytona in a well-tuned 
Lola. It just keeps moving. 

However, there are still some problems on the Macintosh side of things. 
Mac's inability to handle a multitude of documents causes the same difficulties 
for Davong as for Tecmar. Davong, though, attempts to control the number of 
directory entries by using a 20K minimum file size. 

The "Hello, Mom" MacWn"te file occupies twice as much space on the Davong 
drive as it does on the Tecmar 5-meg removable. It's depressing to see many 
megabytes of available disk space and not be able to use most of it. Clearly both 
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Information about #md001 

#md001 ~~J 
MacPaint document 
5120 bytes, accounts for 20K on disk 
Mat Disk, ftppleBus 

Thursday, July 26, 1984 at 1 0:23 PM 
Thursday, July 26, 1984 at 1 0:23 PM 

Get Info report on a MacPoint document stored on Davong's MacDisk. Note actual size of 
document versus amount of space it occupies on disk. 

companies foresee their disks in large-document applications such as databases 
rather than in handling large numbers of documents. 

The Keypad 

Apple itself currently makes one other piece of hardware for Mac-the eighteen­
key numeric keypad. It's hardly essential, but it's a useful tool for people who 
use Mac to crunch numbers all day. Along with the numbers, it has the standard 
numeric operators ( +, -, *, /), an Enter key similar to that on the main keyboard, 
a comma, a period (or decimal point), and a key labeled Clear. The function of the 
Clear key is strictly up to the application you're using. The actual ASCII code it 
produces is 27, the same value normally produced by an Escape key on other 
computers. 

For those who are growing weary of the mouse or would just like to have 
an alternative every once and a while, the numeric keypad includes arrow keys 
that control movement on the screen-if the application you're using under­
stands them. Multiplan, for one, can use the arrow keys. Few other programs 
have taken the time and patience to realize that they are there. 
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Key configuration of Macintosh's numeric keypad. Left: key legends in normal use. Right: 
when used with the Calculator, the keys are interpreted as though they were the Calculator's 
keypad. 

When you connect your keypad, tum off Mac's power first. The keypad 
plugs directly to Mac's keyboard connector, and then the main keyboard plugs 
into a connector on the keypad. The result is somewhat cumbersome, but it 
works. 

Maccessories 

Accessories for Mac are beginning to sprout up everywhere you turn. They 
range from swivel stands through surge protectors, bar-code readers, and a 
plethora of modems, some of which even include old-fashioned voice-transmission 
telephones. One of the most useful may be MacChain, described in chapter 4. 

Carrying Cases 

About half a dozen companies, including Apple, market travel bags for Mac. 
Some are soft sided with thick foam padding on the interior; others are hard­
shell shipping cases. Any one of them will stuff your Mac, its keyboard, and 
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mouse into a neat little package; if you've got an external disk drive or you're 
thinking about getting one, make sure it will fit, too. 

Mac's definitely portable, but it's not something you'll want to tote around 
with any regularity. Twenty-one pounds sounds light, and it is-for the first 100 
feet. 

Disks 

Apple's single-sided 3¥2-inch disks work fine for Mac. But you may not always 
be near an Apple dealer, and other brands of disk are fully compatible. Indeed, 
they may well come off the same production lines. Those commonly available 
right now include: 

BASF Qualimetric, 3. 5" Micro FlexyDisk Single Side 
BROWN DISC MFG., INC., 3.5" MicroFloppy Disc Single Side 
HEWLETT-PACKARD Auto Shutter Single-Sided Micro Flexible Disk 
MEMOREX MlHD-80 Micro Flex Disk 
SONY Auto Shutter Single-Sided Micro. Floppydisk 
SONY Single-Sided Micro Floppydisk 

As you can see, the manufacturers are still tied to the words "flexy" and 
"floppy," even though they now apply only to the naked medium hidden inside 
the case. Perhaps some more enterprising firm will call the little things 
"Hardcases." 

One difference among the disks is the color of their cases. Current color 
schemes run from Apple's beige to Memorex's black, with shades of blue from 
Sony and Hewlett-Packard. For those with decorative instincts, red and yellow 
should be available soon. 

Remember: the disks you need are 3% inches. Don't even entertain the 
thought that 3-inch disks (which may appear the same to some unwitting 
salesperson) or any other size will work in your Mac. In case you're wondering, 
double-sided disks will work; but unless you've got double-sided drives (and 
some say not even then), you'll be paying a premium price for something neither 
you nor your disk drives will ever use. 
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TROUBLESHOOTING: 
RECOVERING FROM 
A MAC ATTACK 

Sometimes things just don't go right. No matter what you do you see a Sad Mac 
sticking its tongue at you from the middle of the screen, or you pull down Open 
and discover the ten-thousand word article you finished at three A.M. yesterday 
is nowhere to be found. 

Your first urge may be to get a hammer to gently persuade Mac to get back 
in line with your wishes. Often, however, a cooler head can prevail. Most of the 
problems that your Mac suffers will be caused by minor slips of your fingers or 
forgotten routines, like following the correct turn-on sequence. Just retrace your 
steps, and you probably will find that a minor foul-up on your part led to a 
supposed major failure on the part of your computer. 

If not, your second urge might be to cart your Mac out to the repair shop 
for an intensive therapy session with a technician. Since you can tote Mac 
around by its handle, that solution is even more attractive than it might be with 
some desktop behemoth. But before you rush to your dealer with your Mac in 
one hand and fistfuls of cash in the other, you might want to check some of the 
solutions in this chapter. 

Is It Hardware or Software? 

330 

Sometimes your mistakes or omissions can be subtle, illogical, unreasonable, 
and obscure. Your first job is always to determine where the problem lies. Is it 
in the hardware or in the software? If you wrote the problem that crashes your 
system, you're likely to be able to fix it. If you inserted a connector only 
halfway, it won't take a technician to push it in that extra % inch. But you have 
to know what's wrong in order to do something about it. Obviously, then, the 
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first thing to do whenever you run into a problem with your computer is to 
determine whether it's a "hard" or "soft" error. 

Whenever something seems to have gone wrong with your program, think 
about what you might have done wrong and try to retrace your steps. With 
many software programs, hitting the proper key or clicking the mouse button in 
the proper place is likely to get you out of trouble. But if nothing else seems to 
work, your first step should always be to try an interrupt with the back end of 
the Programmer's Tool. You may lose some of your work, but you're likely to 
be back at some level Mac understand~ven if it's a dreaded bomb box. If that 
happens, you've probably run into a software problem. Breathe a sigh of relief; if 
the problem's in a program you've written, prepare to spend a while trying to 
find it. 

Sometimes a program takes control and even ignores an interrupt. Next 
step: try a full reset with the front button on the Programmer's Tool. It'll wipe 
out everything in Mac's memory, including all your data, and it may lose you 
some disk files, but sometimes it's the only way out. If the computer starts up 
properly, you'll be back in business. If the problem's in one of your own programs, 
try to avoid running it until you dope out the difficulty. 

If all else fails, the radical test is to switch off your Mac, wait about five 
seconds, and then turn it back on. You should soon hear the tone and see the 
"inquiring-disk" icon or, if a system disk is in the drive, the usual startup 
messages. If you don't, you may well have a hardware problem. 

But just to be sure, try starting the computer with a different disk in the 
drive. Try using a different piece of software from the one that's giving you 
trouble. Disks go bad now and then, and occasionally software vendors acciden­
tally ship test versions never intended to get into your machine. With early 
versions of some programs, it's possible to venture into dark, mysterious areas 
the designers never expected you to visit. It's possible that a chunk of bad data 
is what's giving your machine indigestion. If one program works and another 
doesn't, your computer is probably alive and well, and your software is ailing. 

Hardware Problems 

Computer equipment rarely breaks down. Most of the time hardware "problems" 
turn out to be the result of so111ething that anyone can fix: a switch in the wrong 
position, a cable that's worked loose. The only hard part is knowing exactly 
where to look for the problem. 

To help you on your way to computer troubleshooting proficiency, here's a 
quick run-through of some of the most common hardware-related problems 
you're likely to encounter. 

Serious difficulties, though, are best solved by qualified people. If the most 
intense experience you've ever had with electronics is changing the batteries in 
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your Walkman, trying to repair a computer is probably not the best place to get 
your education. And keep in mind that the Macintosh does not have a pop-top 
that offers easy access to its innards. In the time-worn phrase, there are no 
user serviceable parts inside the box. All the chips are soldered in place. In fact, 
you need a special tool, called a Torx screwdriver, just to get inside and take a 
peek. Doing so may invalidate your warranty, and, should you meet up with the 
high voltage stored inside even when the machine is disconnected, might even 
invalidate you. 

Cutaway view of interior of Macintosh. 
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But that doesn't mean you should be in the dark about things that can go 
wrong. Any serious problems will require the assistance of your local Apple 
service representative. However, things that appear serious can often be solved 
with the magic of a little logic. 

Some of our suggested solutions may seem insufferably trivial, but once 
you've lived with your computer for a while, you'll discover that most of your 
major catastrophes are simply minor details you happen to have overlooked. 

Power-On Problems 

• No tone 
• No screen display 
• No noise from the disk drives 
• Computer seems dead 

What to Check 

• Is Mac's power cord securely connected to the receptacle on its back? 
• Is the power cord plugged into a working source of power? 
• If you're using an electrical power strip, is it plugged into the wall outlet? 
• If the power strip has an on/off switch, is it in the on position? 
• If the power strip has a fuse or circuit breaker, has the fuse blown or the 

breaker tripped? 

General Guidelines 

• When checking power connections, always make sure Mac's power switch 
is in the off position-and make sure any additional equipment connected 
to Mac is also turned off. Plugging or unplugging a power cord with the 
equipment on may produce dangerous electrical sparks. 

• Try a lamp in the wall socket to confirm that there is indeed power. If 
not, check fuses and/or circuit breakers. 

Video Problems 

• No picture 
• Screen display barely readable 
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What to Check 

• Is Mac turned on? Review "Power-On Problems." 
• Is the brightness control adjusted improperly? This control is located on 

the left side under the video ledge. Clockwise movement increases the 
brightness, counterclockwise decreases it. A screen image may not ap­
pear until the control is rotated more than halfway. 

• Is the screen covered with dust? Clean as needed. 

General Guidelines 

• Mac does not include a screen contrast control. Improper room lighting 
may affect your ability to see the screen clearly. Reposition Mac and/or 
lamps wherever possible. 

• If your screen flickers as you rotate the brightness control or a picture 
appears only momentarily, the control itself may be bad. Refer service to 
qualified personnel. 

Audio Problems 

• No sound 
• Sound is weak or muffled 
• Sound crackles or works intermittently 

What to Check 

• Is the Control Panel volume control adjusted properly? 
• Are you using an external speaker or amplifier? 
• Is an external cable plugged fully into Mac's audio jack? 
• Is it plugged into the external speaker or amplifier? 
• Is the amplifier connected to a power outlet, turned on, adjusted properly 

for volume? 
• Is a speaker connected to the external amplifier? 
• Is the connecting cable in good condition? 
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General Guidelines 

• All power should be off to all units when checking connections. Observe 
electrical precautions for power-on problems. 

Startup Problems 

• Repeated tone 
• Repeated greeting message 
• Frowning Mac icon appears 
• Mac ejects disk repeatedly 

What to Check 

• Is the Programmer's Tool installed? 
• Have you placed Mac with its left side against an object that. might 

activate the switch? 
• Have you installed the switch properly? 
• Is the mouse's switch depressed? 
• Are you using a boot disk (one with the correct system files) to start 

Mac? 
• Are you inserting the disk in the right direction? 

General Guidelines 

• If the Programmer's Tool is installed improperly or Mac is placed against 
something that presses on the switch, Mac will not start correctly since 
it's constantly being interrupted or reset. Move Mac away from the 
object. 

• If the mouse button is depressed while you turn Mac on, Mac will eject 
the startup disk. If this keeps happening when the button's not depressed, 
try disconnecting the mouse to see if its internal switch has malfunctioned. 

• Try a new boot disk. Although the directory may display the correct 
system files, the physical tracks on the disk holding the boot information 
may be damaged. If this is the case, the disk will function normally in all 
but boot situations. 



THE MACINTOSH 336 

Disk and Disk-Drive Problems 

• Disk ejects 
• Disk will not start Mac 
• All folders are lost 
• ·External drive not recognized 
• External-drive cable will not connect 
• Can't copy disk 
• Can't copy files 
• Can't discard disk icons 
• Can't read from or write to disk 
• Mac keeps demanding disk swaps 

What to Check 

• Is the Programmer's Tool or mouse button depressed? 
• Is there a disk in the drive? 
• Have you inserted the disk in the proper direction? 
• Is the write enable/protect tab in the correct position? 
• Has the disk been initialized? 
• Are the files or folders in use or locked? 
• Are the files or folders selected? 
• Is the disk icon selected? 
• Is the external drive plugged into Mac? 
• Are the system files on the applications disk? 

General Guidelines 

• Observe all power-line precautions outlined earlier. When dealing with 
the external disk drive and its cable, make sure the power is off. 

• Tighten thumbscrews on the external disk-drive connector. If the connec­
tor does not attach correctly, check the orientation; the "D" design al­
lows it to be connected only one way. Do not force the connection. Make 
sure the thin edge of the connector has not been bent. 

• Check the Get Info box on any files or folders causing problems. They 
should not show an X in the "Locked" box. Most copy-protected pro­
grams may not be unlocked; neither may locked programs already in use. 

• The Finder, System, and Clipboard files on the startup disk are usually in 
use. This may make copying or trashing them difficult, since Mac will 
not copy or discard a file or folder in use. 



337 TROUBLESHOOTING: RECOVERING FROM A MAC ATTACK 

• Don't try to trash more than one disk icon at a time. It is not permitted. 
• To write-enable a disk, make sure that the red tab is visible through the 

enable/protect hole. 
• H Mac keeps asking you to swap disks when you begin working with an 

application, chances are you have a single-drive system and an applica­
tions disk that lacks the system files. Mac needs frequent access to the 
system files for most applications: the solution is to create working disks 
that contain both application and system files, and save data to separate 
data disks. 

Keyboard and Mouse Problems 

• Nothing happens when keys are pressed 
• Nothing happens when mouse button is pressed or clicked 
• Moving mouse doesn't move pointer 
• Mac beeps when key is pressed· or mouse button is clicked 
• Keys or mouse doesn't work in usual ways 

What to Check 

• Is keyboard cable connected at both ends? 
• Is mouse cable connected to Mac? 
• Is retaining ring on mouse secure? 
• Is mouse running on an adequate horizontal surface? 
• Is mouse ball clean? 
• Is software hiding the mouse pointer or changing its shape? 

General Guidelines 

• Mac won't warn you if the keyboard's not connected. If it's not responding, 
chances are disconnection is the problem. 

• H the mouse or keys seem disabled or produce nothing but beeps, your 
software is probably awaiting a particular response from you. Clicking the 
mouse outside the buttons in a dialog box, for example, often produces 
nothing but beeps or nothing at all. So does pounding on the keyboard 
when a mouse response is called for. 

• If the mouse is slipping, check the rubber ball inside it and clean if 
necessary. Also check the surface it runs on; an object may be blocking 
its path. If the retaining ring is loose, the ball may slip-or fall out 
entirely. 
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• If the mouse or keys work in unaccustomed ways, the software you're 
using is probably designed that way. Try a different program. If the keys 
work properly in a situation you're familiar with, hardware is probably not 
the culprit. 

Printer Problems 

• Won't print 
• Prints garbage 
• Prints fine for a page, then prints garbage 
·• No lights on control panel 
• Printing is barely readable 
• Printer on, print head moves, but no printing appears 
• Paper/Error light on 
• Select light off 
• Printer on, unusual noise evident 
• Printer won't line feed 
• Printer won't form feed 
• Printer tears holes in tractor-feed paper 
• Printer won't advance regular paper 

What to Check 

• Is the printer plugged in? 
• Is power available from the wall outlet or power strip? 
• Is there a blown fuse or tripped circuit breaker? 
• Is the cable connected between Macintosh and the printer? 
• Is there paper in the printer? 
• Is there ribbon in the printer? 
• Are the printer covers in their proper positions? 
• Is the power-on button pressed down? 
• When trying to print, is the select light on? 
• When trying to line or form feed, is the select light off? 
• Are the papext tractors set properly? 
• Is the release lever set properly? 
• Is the paper-thickness lever set properly? 
• Is the paper inserted properly? 
• Is anything restricting the paper path? 
• Have you removed the cardboard used to prevent head damage during 

shipping? 
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General Guidelines 

• Observe all power precautions mentioned earlier. Before putting your 
hands inside the printer, turn off all power and unplug it. 

• If you haven't removed the cardboard insert, do so immediately. Unusual 
noises when your printer attempts to print usually mean something is 
obstructing the head movement. 

• If nothing at all happens, first turn the printer off and on again to clear its 
memory; software may have deselected it. Next, check the paper and all 
the printer switches, and make sure the front cover is closed and on the 
machine securely. Finally, check the printer's own fuse; be sure the 
printer is unplugged when you do. 

• Many print-quality problems are caused by improperly inserting the rib­
bon cartridge. If the cartridge is not flush with the carrier, the ribbon will 
not move properly. The print head may be striking partially above or 
below the actual ribbon. If the ribbon jams in the cartridge and can't 
advance properly, the typing will gradually get lighter. Eventually the 
ribbon may tear due to the print head's repeated hits at the same location. 

• If printing is consistently too light or too dark, adjust the paper-thickness 
lever under the right side of the front cover. Forward (up) is the correct 
setting for single sheets; for multiple sheets, pull it down and toward the 
front of the printer. 

• If you notice a blank line running through the body of an otherwise fully 
formed character, one of the wires in the print head may be inoperative. 
Check and adjust the ribbon position and thickness lever first; if the 
condition persists, you will probably need to see a service representative. 

• Make sure the select button is in the proper position for the operation 
you want. The printer should be selected if you want to print and deselected 
if you want to form or line feed. 

• If the printer continually under- or overshoots the end of your page when 
you do a form feed, check the position of the printer's internal switches. 
The printer's manual will show you where they are. With the lmagewriter, 
switch 1-4 selects a page length of seventy-two lines if it's closed, but 
must be open to recognize the standard sixty-six-line page used in the 
United States. 

• If you're getting double spacing when you should be getting single spacing, 
check internal switches. On the Imagewriter, if switch 1-8 is closed, it 
adds a line feed every time it receives a carriage return. If it's open­
normal position for the Mac-it does not. 

• If your printer prints gibberish at all times, even when using draft mode, 
it may not be matched to the correct speed of Macintosh. The computer 
prints at 9600 baud. The Imagewriter's internal switches 2-1 and 2-2 
select its speed. See chapter 4 in the lmagewriter manual for details. 
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• If your printer prints correctly for the first half page or page and then 
produces gibberish, you may have the wrong data protocol or an incorrect 
cable from Macintosh to the printer. Make sure your printer cable has pin 
20 on the twenty-five-pin D-connector. Original Imagewriter cables did 
not. Also check the Imagewriter's internal switch 2-3. It should be in the 
open position. 

• If your printer will work in draft mode correctly but has difficulty with 
MacPaint, MacWrite, or any other program that produces high-quality 
output by controlling the graphics features, check the Imagewriter's inter­
nal switch 1-5. If it's closed, it will ignore the eighth data bit and cause 
problems with graphics interpretation. It should be open. 

• If the paper isn't feeding properly, check to see that something's not 
obstructing it on the way in or out of the printer. Make sure the release 
lever is set to the proper position for the kind of paper you're using. If 
the printer is tearing holes in tractor-feed paper, check to see if the trac­
tors are adjust~d properly and the holes fit neatly over the sprockets. 

Modem Problems 

• Modem fails to communicate 
• Strange characters appear on the screen 

What to Check 

• Is the modem turned on? 
• Is the modem properly connected to Mac, the phone line, and wall outlet? 
• Are you using the right modem-to-computer cable? 
• Are communications parameters properly set? 
• Have you given your "smart" modem the wrong commands? 
• Is "call-waiting" disconnecting you? 

General Guidelines 

• Observe all power precautions mentioned earlier. 
• Modem cables are not standardized. A single internal wire going to the 

wrong pin can turn the modem deaf to your machine. And be sure you're 
not using a printer cable; some look very much like the proper cable for 
the modem. 

• All parameters (baud rate, word length, stop bits, parity, and duplex) must 
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match those of the machine on the other end of the line or garbled 
transmission will result. See chapter 14 for details. 

• "Smart" modems speak a cryptic language of their own. (For example, 
some very popular models require that you address them in ALL CAPI­
TAL LETTERS.) If you send them incorrect commands, they may not 
do what you intend. Turning the modem off for a few seconds and then on 
again will wipe the incorrect commands from its memory. 

• Like anything else, communications hardware can go bad. If all else fails, 
try your machine with a different modem; try the modem with a different 
machine. 

Precautions and Repairs 

Most of the problems you'll have with Mac and the peripheral devices you use 
with it will be similar to those described in the preceding section. Loose cables 
account for the majority of work stoppages; replugging cables without first 
turning all power off accounts for most serious hardware damage. 

Even a cable that appears to be firmly plugged in can cause a problem. If 
you haven't snugged the connector down by screwing it in, oxidation can occur 
on the pins as they wiggle and leave small gaps in the connector holes. This 
combination of air, humidity, and metal can form an effective block to a complete 
electrical path. If you run into trouble, try unplugging the cable and cleaning the 
pins with a pencil eraser. Use the set screws to snug it into place when you 
reconnect it. Items connected via the AppleBus are likely to be particularly 
sensitive to this problem. 

If a true hardware failure occurs, Apple dealer repair facilities should be 
able to get you up and running quickly. Every component in Macintosh can be 
removed and replaced in under three hours. This means downtime is more 
dependent on parts availability and repair schedules than on the complexity of 
the repair itself. In general, Mac boards are not repaired by the dealer. Instead, 
the dealer simply replaces them and returns them to Apple for reconditioning. 
Under this scheme, you may end up paying for a whole new board when a single 
inexpensive part is the source of the problem. 

If you're not in a hurry, you can request that your Mac be sent to Apple's 
regional repair center. There, they will replace the actual damaged part, charg­
ing you for it and the labor involved. But that won't always save you money. 
There can be more labor involved in diagnosing and replacing two or three small 
parts than in diagnosing and replacing a full assembly. The increase in labor 
charges may well offset the lower parts cost. And you're likely to be without 
your Mac for a significantly longer period of time. 
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Software Problems 

All new computer hardware and software have idiosyncrasies that take a while 
to get used to. And when you acquire something new, you're likely to press it to 
its limits just to see what it can do. Sooner or later you're going to reach those 
limits, and the computer won't be shy about letting you know. In this section 
we'll show you some of Mac's more important error messages and explain why 
you're looking at them. 

can't open any more windows. 

( OK ) 

Mac's Finder has a finite amount of memory to work with in its Heap. On 
128K Macs, with all the other things it has to keep track of (size of item in the 
Clipboard, total number of directory entries on all disks whose icons appear on 
Mac's desktop, total number of open windows, etc.), the practical limit to the 
number of Get Info windows is about six. 

One common way to get this message is to Select All under the File menu, 
then use either the X -1 key sequence or the Get Info option to open info 
windows. You're likely to reach the limit before you've looked at all the icons 
you've selected. 

Be realistic. The windows appear one on top of the other, slightly offset 
toward the bottom. There's little practical reason to keep so many windows 
open at once. 

( OK ) 

There are too many items to drag. 
Select a smaller group and try again. 
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Mac has a lot of work to do when you drag multiple items. Since it must 
know what you're dragging and keep track of the positions of each outline you 
drag, forty-seven may tax its fevered brain. Sixteen, on the other hand, is a 
reasonable possibility. 

H disk can only be moued by itself. 

( OK ) 

With disk icons, there's a special limit on the number you can drag around 
at once, and that limit is one. You cannot move more than one disk icon at a 
time, even though more than one may be selected. 

II OK II 

1 nsuffltlent memory to copy tairo-18, Los 
Hngeles-12, Los Hngeles-24, New York-36, 
Seattle-1 o, Seattle-20, Toronto- 9, Toronto-12, 
Toronto-14, Toronto-18, Toronto-24. 

When using the Font Mover, you may not be able to copy all (or any) of the 
fonts you want. Sometimes you can solve the problem by moving the fonts in 
multiple steps instead of all at once. But occasionally that won't work. 

To try and get around the problem, Quit the Font Mover and go back to the 
desktop. Once there, trash any dimmed icons, whether you'll be using them 
again or not. If need be, move the Font Mover and Fonts file onto the system 
disk you're using. 

The idea is to clear up as much internal space as possible. If you have 
anything in the Clipboard, copy something small, like a single letter of a disk's 
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name, into it to flush it as clean as possible. Using just one icon on the desktop 
should allow you to proceed. 

( OK J 

That name is too long. Use a name 
shorter than 64 characters (27 for 
applications and disk names). 

Playing with Mac's Cut and Paste facilities or adding a name to an icon 
doesn't give you absolutely unlimited freedom. Your data documents can have 
fairly long names, but the name length of disks and applications is more limited. 
If it's any comfort, microcomputers traditionally have allowed only a grand total 
of eleven characters for any file or disk names. 

( OK ) 

There isn·t enough memory to eject the 
startup disk. Please dispose of a 
dimmed disk and try again. 

When you eject a disk, Mac retains its directory information until you throw 
its dimmed icon away. If there isn't enough memory to do that, you can't eject 
the disk. Mac will suggest that you throw away some other dimmed disk icons 
first, but there are times (most often if you're using an external hard disk), when 
you'll see the message and there will be no other dimmed disks to eject. 

In that event you have very few options remaining. In fact, your only choice 
will be to eject the disk using something other than the "approved" menu or 
X -key disk-ejection methods. 
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There is not enough room on the disk to 
duplicate or copy the selected item(s). 

( OK ) 

Before Mac begins to copy anything from one disk to another, it first 
inspects the material in question to make sure none of the documents are in use. 
Then it looks at the destination disk to see if any files with the same name as 
those you're copying already exist there. Combined with this overall look ahead 
is a check to make sure you won't run out of disk space after you've begun. 

This message will appear if you already have documents on the destination 
disk and what you want to add would exceed the available space. In that case, 
you can trash unneeded documents from the destination drive and try again. 

You might also be the surprised recipient of that same message if you're 
using a hard disk. Because of the large minimum file size used by both Tecmar' s 
and Davong's drives, Mac may be fooled into thinking that the documents you 
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want to copy won't fit on your disk. If that's the case, just try copying a smaller 
group of files. You should be able to get them over in sections. 

Sometimes Mac won't accept a new disk. You can probably duplicate the 
problem by opening a window and then putting as many desk accessories as 
possible on the desktop. If you keep inserting and ejecting disks, you should 
eventually get the message. 

If you happen to see this error box in other situations, there may be a way 
out. First, close any open windows. Then trash any diinmed icons to unburden 
the Finder from remembering their directories. 

In all cases, whether you're using an application or working directly from 
the desktop, it's the Finder and the Heap that may keep you from doing some of 
the things you want to. In some applications Mac will offer alternatives which 
will attempt to manage its available memory. 

( OK ) 

Rn application can't be found to open 
this item. 

If you double-click a MacPaint document, you'll automatically run MacPaint­
as long as it's on the same disk as the document or in the directory of any 
dimmed or active disk icon on the desktop. If it's not, Mac will tell you that it 
can't find an application for this file. 

You'll get the same message if you try to run something that doesn't have 
an application associated with it. Double-click any of the files in the System 
Folder for a practical demonstration. 

( OK ) 

There is not enough room on the disk to 
duplicate or copy the selected item(s). 
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Sometimes this message may mean exactly what it says. Sometimes it may 
actually mean that the disk is write-protected (or locked), and for functional 
purposes, Mac considers it full. Solution: unlock the disk, write-enable it, or if 
there really isn't enough room, trash some files. 

MacPaint can't find work space 
on the default driue. 

( Cancel J 

Strange things happen when your disk is write-protected. If you ask Mac to 
open a document, it tries to change the date that document was last modified. 
When that document exists on a write-protected disk, the changes can't be 
made, so Mac can't open the document. Solution: write-enable the disk. 

Almost out of memory I Is it OK if you can't Undo or repeat 
Paste? 

¢ Go Ahead lJ ( Cancel ) 

Almost out of memory! Is it OK if contents of Clipboard are 
discarded? 

H Go Ahead ll ( Cancel ) 

These particular messages are from MacWrite. They may offer viable solu­
tions if the current contents of the Clipboard aren't valuable to you. But once 
you exclude the clipboard from your workspace, you limit editing capabilities. 
Solutions are discussed in chapter 11. 
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Avoiding the One-Drive Blues 

A one-drive Macintosh can sometimes be altogether too ornery when it comes 
to swapping disks in and out of the internal drive. Its demands for the current 
priority disk again and again as it needs to consult the Finder about your re­
quests can become very annoying very quickly. 

One obvious solution is to purchase the second disk drive. Using at least 
two drives has always been the most sensible setup with any serious computer 
system, not just Mac. However, ingenuity can obviate at least part of the 
problem. 

All of the better applications for Macintosh offer the standard Load and 
Save As procedures. These allow you to select the appropriate disk by ejecting 
and switching, as well as by choosing among multiple drives when they are 
available. 

On a one-drive system, make sure all applications are on bootable disks and 
that there is at least 40K of available space on each of them. When switching 
from one application to another, you may need to swap the current priority disk 
with the new application disk two or three times as the Finders mesh and the 
new disk replaces the old in the upper right-hand comer of the screen. But once 
that's done, you'll be left alone until you want to save to a data disk or switch 
applications. The process will repeat itself at that point; still, this method of 
doing things is as easy as it gets with only one drive. 

In M acP aint, for example, start a new graphics document from a boo table 
MacPaint disk. When you're done, select Save As and then eject the MacPaint 
disk, inserting the correct data disk after that. 

When you want to work on an existing document, again, start with the 
MacPaint bootable disk. Select MacPaint from it; select Load, and then get 
your document by ejecting the bootable disk and inserting your data disk. Most 
likely, this will leave you with the data disk in the drive, but as soon as you try 
to do anything with MacPaint, you'll be asked to reinsert the MacPaint disk. 
After that, there will be no more interruptions until you want to perform another 
save. 

When You Can't 

A similar problem will arise when Mac won't let you do something like write to 
the Note Pad or copy into the Scrapbook or save a new desktop pattern. These 
are signs that the priority disk is write-protected. Eject it, check the write 
protect/enable tab, and make sure you can see it through the small window. 

If your disk is write-protected, it won't remember the most recent posi­
tions and sizes of the various windows you've left open. It also causes a curious 
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reaction from the Control Panel. If you attempt to modify any of the Control 
Panel settings, you'll be allowed to do it. But changes you make to the desktop 
pattern are stored on disk, so if the disk is write-protected, those changes will 
only be temporary. 

However, all the other Control Panel settings are stored in the CMOS 
RAM section of the clock chip, which is powered by the battery. Even if you make 
changes while a write-protected disk is in the drive, Mac will remember them. 

But when your battery backup runs down, you'll lose your desktop settings. 
When you finally get Mac running precisely the way that suits you, pull down the 
Control Panel and use the X -shift-3 or 8& -shift-4 key sequences while it's 
displayed. This will send a picture of the panel either to a disk as a MacPaint 
document (the former option) or send it to the printer (the latter). Just make 
sure the printer is on if you ask to use it. 
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MAC FUTURE 

Guessing what the future holds for Macintosh is becoming a computer-industry 
sport, so we may as well join in the fun. Many pundits claim Mac will eventually 
eclipse Apple's high-end machine, Lisa, just as Apple II improvements supplanted 
the Apple Ill. Macintosh, after all, has many of Lisa's best features and is a good 
deal less expensive. But it's still too early to predict Lisa's demise. 

It's safe to say, though, that the world of the Macintosh will continue to 
excite the imagination. Let's take a look at possible Macs of the future. 

Fat Mac 

350 

It's no secret that both Mac's memory and disk capacities will be upgraded. It's 
just a question of when. You won't need a crystal ball for the 512K Fat Mac: The 
future is now. In September 1984, Apple unveiled the 512K Mac at $3195 and 
announced a price reduction to $2195 for the original128K model. 

According to Apple, you'll be able to upgrade a 128K Mac to a 512K 
machine. For $995, your dealer will install a new main logic board with 256K bit 
memory chips in place of the current 64K bit models. To soothe the effects of 
the upgrade's cost, Apple's initial offer includes a coupon for free copies of 
MacDraw, an object-oriented drawing system, and MacProject, a critical-path 
project management tool, both derived from highly-acclaimed programs for Apple's 
Lisa. Unavailable at this writing, MacDraw and MacProject should be ready by 
the time you read this. 

Should you immediately run out and order the upgrade or the bigger model? 
That depends. Initial reports from Apple indicate no change in how the Finder 
organizes memory-critical things like the Heap. That means that even with the 
additional space, the number of directory entries Mac can handle will remain the 
same. Hard-disk handling will still be touchy until the Finder is revised. And 
programs like MacPaint are unlikely to perform significantly better on the new 
model. 
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On the other hand, MacWrite will benefit. Its capacity will zoom from a 
nominal ten to a nominal eighty pages. Multiplan will also reap some rewards. 
While the physical size of the spreadsheet will not change, the amount of it you 
can use will be greater. Disk copying should be faster. And Lotus has promised 
a version of its best-selling integrated software by early 1985. Like other forth­
coming second-generation programs, it will run only on the Fat Mac. 

If you've been using a 128K Mac and you're happy, there may be no reason 
to go through the expense of the upgrade. If you need the kind of power Fat 
Mac offers, or software that won't run on the original model, then the upgrade 
or the 512K machine will be virtually mandatory for you. 

At this writing, the latest upgrade information from Apple is that the BOOK 
disk drives won't be available until about midsummer 1985. Apparently techno­
logical problems are delaying the release, and Apple and Sony are working 
overtime on remedying them. 

The new double-sided disk drives will hold BOOK. The upgrade will probably 
work the same way as with RAM: take your machine to the dealer, hand over 
some money, and wait for him or her to swap drives. 

Mac Jr. 

A junior Mac is also a possibility. Apple's Steve jobs has been insisting for some 
time that he wants to produce a book-sized computer. If his engineers can 
transfer Mac's screen resolution to an electroluminescent or LCD panel (like the 
one soon to be released for the Apple //c), the computer could be condensed 
into a package about 6% inches high. Though you may consider a 61!2-inch book 
pretty hefty, it's remarkably thin for a computer with a disk drive and a built-in 
screen. 

Color 

Color capabilities for Mac are undoubtedly on the drawing board. The question is 
whether a Mac color screen will be a medium-resolution monitor or a much 
more expensive high-resolution model. Best guess: the Mac engineers will try 
to find a way to chop the priciness out of the fancier type. 

When this comes (and it's not likely to be in any hurry), current Mac 
owners may find upgrading their machines expensive. Of course, Mac engineers 
may find a way to offer a connector for an external color monitor. 
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Networking· 

Many experts consider microcomputer networks the wave of the future, particu­
larly for offices. In a network, several machines are cabled together and share a 
single printer and/or high-capacity hard-disk system. Apple is planning to release 
a networking system for Mac before long. 

Apple has spent more than three years developing its AppleBus system. In 
theory, all Apple products from the Apple II models on up through Lisa could be 
tied together, but differing document types would cause some severe con­
straints in actual use. 

Other Products 

On the more practical side you'll definitely see external disk drives for the 
Macintosh produced by vendors besides Apple. You may even see external 
memory: a company called Axfon has been experimenting with several types of 
nonvolatile memory, a type of memory that preserves data even when the 
power is removed. 

Such nonvolatile memory could be used as a RAM disk, a fast, reliable 
storage medium. It's really just like any other RAM memory, but software is 
used to fool the computer into believing that it's actually a floppy disk. Since 
everything moves at the speed of electrons-there's no disk or read/write head 
that has to move physically-RAM disks can be up to twenty times faster than 
floppies. 

On the horizon is a digitizer that can take the output from a video camera 
and put it into Mac's RAM, where it can be handled as a graphics document. 
Imagine doctoring photos with MacPaint! For the musically inclined, a company 
called Mark of the Unicorn is about to introduce a full-scale music composer that 
will produce printed scores on both the screen and the printer. Sophisticated 
voice synthesis and recognition-talk to Mac and it will talk back-are some­
what further down the road. More mundane, and more likely to appear soon, is 
a bar-code reader that will connect between Mac and its keyboard. 

Software should truly blossom in the coming months. Apple's MacDraw is 
expected to go beyond MacPaint in capabilities, difficult as that is to believe. 
Microsoft's Chart, Word, File, and similar Macthings are imminent. Lotus's 
wildly successful 1-2-3 and Symphony integrated packages should be available as 
soon as the RAM upgrade they need begins to be available for Mac. The popular 
Logo programming language, an assembler, and new compilers are certain to 
appear in short order. 

But the most exciting hardware and software is undoubtedly a bit further 
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away. It takes time for developers to realize just what any new machine can do 
and produce programs ideally suited to it. With Mac, the developers have been 
given a machine that does so many things so well, and so differently, that 
they've only just begun to figure out all the possibilities. The future should be 
dazzling. 



20 
MAC INFO 

Just because you've taken your Mac home with you doesn't mean you've been 
cast adrift on a sea of ignorance. Thousands of Mac users and fanatics across the 
country are willing to help you get more and more out of your machine. All you 
need to know is where to look. 

User Groups 
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The best source of advice, discounts on hardware, and free public-domain soft­
ware for Mac is your local user group. This is usually composed of a band of 
Apple owners who have come together out of their own fears and need for 
information and who have begun to master them. 

User groups welcome new members warmly. Chances are that if you do 
run into a problem, no matter what it is, someone in the group has had a similar 
experience and knows exactly what to do about it. User groups offer public­
domain software that's absolutely free. And subsidiary special-interest groups 
(known as SIGs) pinpoint your personal interests, be they graphics or financial 
analysis. Membership is rarely more than $25 per year, and it's almost always 
worth many times more than that, particularly if you're just starting out. 

Virtually every city has at least one Apple user group. Unfortunately, a list 
that covered them all would require a book of its own. In New York City, for 
example, a group was recently formed among the tenants of a single building; it 
included fifteen Apple owners. 

Your Apple dealer will usually know how you can contact your local user 
groups. If not, you can contact: 

International Apple Core 
908 George Street 
Santa Clara, CA 95050 
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This organization of user groups maintains a list of every member group 
and can supply you with the information for your area. If you're interested in 
saving money, you might even consider joining the lAC. It offers discounts on 
collections of member-contributed software, as well as access to information and 
resources not otherwise available. 

Telecommunications Services 

The second-best sources of information are computerized services you can 
access with Mac and a modem. As well as the features mentioned in chapter 14, 
many have their own Apple user groups on-line. The following phone numbers 
will get you information on what's available and how to subscribe. 

BRS 
(800) 833-4707 
(800) 553-5566 (in NY) 

CompuServe 
(800) 848-8199 
(614) 457-0802 (in OH) 

Delphi 
(800) 544-4005 
(617) 491-3393 (in MA) 

DIALOG 
(800) 227-1927 
(800) 982-5838 (in CA) 

Dow Jones News/Retrieval 
(800) 257-5114 
(609) 452-1511 (in NJ) 

The Source 
(800) 336-3366 
(703) 821-8888 (in VA) 

Many individuals and clubs offer their own electronic "bulletin boards" full of 
free information and software. Unfortunately, their numbers have a tendency to 
change almost daily. Any list included here would be outdated before the book 
was published and useless soon after that. 

Fortunately, many of the information systems maintain lists of current active 
bulletin boards. On The Source, one can be found under PUBLIC 112 (an 
address in a bulletin board called PUBLIC). On CompuServe look under MAUG 
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XA4. The infonnation is also available directly at The People's Message System, 
(619) 561-7277. You'll have to introduce yourself to the system by entering your 
name and vital statistics, but after that a menu will come up on screen to help 
you along. 

Magazines 

A+ 
The Independent Guide to Apple Computers 
P.O. Box 2965 
Boulder, CO 80322 
This monthly publication covers all aspects of Apple computer use in an easy-to­
read format. One section of the magazine is dedicated to Macintosh, and in­
cludes coverage of new products. 

Apple Orchard 
P.O. Box 6502 
Cupertino, CA 95015 
A bimonthly publication of the International Apple Core, it's a good source of 
user-group information and product reviews. 

Byte 
70 Main Street 
Peterborough, NH 03458 
Not for the new user. An often technical monthly that covers a variety of 
theoretical and high-level approaches to computing on all computers. Mac cover­
age is beginning to appear with increasing frequency. 

Creative Computing 
39 E. Hanover 
Morris Plains, NJ 07950 
A lively monthly publication not specifically aimed at the Macintosh owner, but 
often containing infonnative and entertaining articles on products and applications, 
including Mac-related material. 

Mac World 
Subscriber Services 
P.O. Box 20300 
Bergenfield, NJ 07621 
All Mac, cover-to-cover, every month, in a striking oversized fonnat. The maga­
zine stresses Mac applications and clever ways of getting the most from them, 
and provides a new-product directory and in-depth reviews. You can even get it 
free if you send in the card that may have come packed with your Mac. 
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Addresses for Products Mentioned 

MacWrite, MacPaint, MacDraw, Macintosh BASIC, Macintosh Pascal 
Apple Computer, Inc. 
20525 Mariani Avenue 
Cupertino, CA 95014 

MacFORTH 
Creative Solutions, Inc. 
4801 Randolph Rd. 
Rockville, MD 20852 

MacDisk 
Davong Systems, Inc. 
217 Humboldt Court 
Sunnyvale, CA 94089 

Sargon III 
Hayden Software Company 
600 Suffolk Street 
Lowell, MA 01853 

The Witness 
Infocom, Inc. 
55 Wheeler St. 
Cambridge, MA 02138 

Maccessories (swivel stand, surge protector, disk case) 
Kensington Microware Ltd. 
251 Park Avenue South 
New York, NY 10010 

MS-BASIC, Multiplan, Chart, File, Word 
Microsoft Corporation 
10700 Northrup Way 
Bellevue, WA 98004 
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Transylvania 
Penguin Software 
830 Fourth Ave. 
P.O. Box 311 
Geneva, IL 60134 

ClickA.rt 
T/Maker 
2115 Landings Dr. 
Mountain View, CA 94043 

MacDrive 
Tecmar, Inc. 
6225 Cochran Road 
Solon (Cleveland), OH 44139-3377 



Macintosh 

Processor 
MC68000 
32-bit architecture 
7. 8336 MHz clock frequency 

Memory 
128K (512K) bytes RAM 
64K ROM 

Disk capacity 
500K (1 meg) unformatted 
400K (800K) formatted 

APPENDIX: 
MAC FACTS 

3.5 inch diameter single-sided (double-sided) hard-shell media 

Video display 
9-inch diagonal, high resolution 
512 pixels horizontal, 342 pixels vertical 
bit-mapped display 

Interfaces 

Synchronous serial keyboard 
RS-232 serial printer port 

359 
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RS-232 serial modem port 
230.4K baud maximum 
0. 920 megabiUsecond if clocked externally (RS-422 standard) 

Mouse interface 
External disk interface 

Sound Generator 

Four-voice sound 
8-bit digital-analog conversion 
22KHz sample rate 

Keyboard 

Mouse 

58 keys 
2-key rollover 
software mapped 

Mechanical tracking 
Optical-shaft encoding 
3. 54 pulse per mm (90 pulse per inch) of travel 

Clock/Calendar 

Custom CMOS chip 
4.5V Eveready no. 523 (or equivalent) 

Power Requirements 

105 to 125 VAC 
50 to 60Hz 
60 watts 
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Environment 

Operating: 10° C to 40° C (50° F to 104° F) 
Storing: - 40° C to 50° C ( - 40° F to 122° F) 
Humidity: 5% to 90% relative humidity 
Altitude: 0 to 4,615 m (0 to 15,000 feet) 

Physical Dimensions 

Main 
Keyboard 
Mouse 

Weight 
16lb, 8 oz 
2lb, 8.5 oz 
7 oz 

Height 
13.5" 
2.6" 
1.5" 

Width 
9.7" 
13.2" 
2.4" 

lmagewriter 

Print method 

Printing speed 

Character format 

Standard characters 

Vertical dot spacing 

Line length 

Paper width 

Paper. thickness 

Dot matrix, logic seek (line by line) 

At 10 characters per inch: 
120 characters/second 
72 lines/minute 

Standard characters: 
Up to 7 dots wide by 8 dots high 

Custom (downloaded) characters: 
Up to 16 dots wide by 8 dots high 

96 ASCII (alphanumeric and symbols) 
25 European language characters 

1/72 of an inch 

8 inches maximum 

3 to 10 inches 

0.05-0.28 mm (0.002--0.011 inch) 
Original + 3 copies maximum 

Depth 
10.9" 
5.8" 
4.3" 
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Paper-feed method 

Paper Types 

Paper entry 

Ribbon 

Data interface 

Power 

Environment 

Dimensions 

SWl-1 
Open 
Closed 
Open 
Open 
Closed 
Closed 
Closed 
Open 

Friction or sprocket/pin feed 

Single sheet 
Roll paper 
Fanfold sprocketed paper 

(hole centers 4. 0--9. 5 inches) 

Top rear of printer 

Inked fabric 
13 mm wide by 13,000 mm long 
Auto-reversing in cassette 

8-bit serial 

115 VAC at 60Hz 
100 VAC at 50/60Hz 
220 VAC at 50Hz 
240 VAC at 50Hz 

(all voltage + or - 10%) 
Operating 180 watts maximum 
Standby 16 watts maximum 

Operating 
Storage 
Operating 
Storage 

Width 
15.7" 

5° C to 40° C (41° F to 104° F) 
-25° C to 60° C ( -13° F to 140° F) 
85% humidity, noncondensing 
90% humidity, noncondensing 

Depth 
11.3" 

Height 
5.3" 

DIP switch settings 
SW1-2 SW1-3 
Open 
Closed 
Open 
Closed 
Open 
Open 
Closed 
Closed 

Open 
Open 
Closed 
Closed 
Closed 
Open 
Closed 
Open 

American 
. British 

German 
French 
Swedish 
Italian 
Spanish 
American 
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SWl-4 
Open 66 lines per page 
Closed 72 lines per page 

SWl-5 
Open recognizes 8 data bits 
Closed ignores 8th data bit 

SWl-6 SWl-7 
Open Open Pica 
Closed Open Elite 
Open Closed Ultracondensed 
Closed Closed Elite proportional 

SWl-8 
Open No LF after CR 
Closed Add LF after CR 

SW2-1 SW2-2 
Open Open 300 baud 
Closed Open 1200 baud 
Open Closed 2400 baud 
Closed Closed 9600 baud 

SW2-2 
Open Data tenninal ready (pin 20) 
Closed XON/XOFF 
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A 
Addition, 95 
Alarm clock, 87-88, 90 
Alert boxes, 7 4 
Applebus, 38, 4 7 
Apple icon, 61 
Application files, 143-45 
ASCII code, 15, 39, 97-100 
Assembly language, 290 
Atkinson, Bill, 63, 167-68, 173 
Audio connector, 37-38, 4 7 
Audio problems, 334-35 

B 
Backup copies of disks, 64, 70-72 
BASIC. See Macintosh BASIC; 

MS-BASIC 
Battery, 36 
Baud rate, 280-81 
Bits, 4 
Bomb boxes, 74 
Booting up, 56-57 
Borders, in MacPaint, 194 
Brightness control, 50 
Brush, 173, 17 4 

in MacPaint, 190-92 
Brush Mirrors, 191-92 
Bulletin boards, 27 4-75 
Burning in, 20 
Bytes, 4-5 

c 
Calculations, in Multiplan, 251-52 
Calculator, 94-96 

INDEX 

Caps Lock Key, 98 
Care and maintenance, 19-23 
Carrying cases, 328-29 
Change, in Mac Write, 209-11 
Chart, 253-54 
Cleaning, 22-23 
Clean Up, 148 
Clear, 86 
Clear button, calculator's, 95 
ClickA.rt, 317-19 
Clicking, 59-60 

double, 105-6, 111 
Clipboard, 80-84, 85-86, 113 
Clock, 87-89 

setting, 89-91 
Close, in MacPaint, 196 
Close box, 76 
Color, 351 
Command key, 98-99, 148-49 
Commurucations, 6-7, 274-89 

terms used in, 289 
See also Modems 

Communications programs. See 
MacTerminal, MacTEP 

Computer bulletin boards (CBBs), 274 
Computer system, 9 
Comecting peripherals, 46-49 
Comectors, 37-38 

audio, 37-38 
external disk drive, 41 
modem, 38-39 
mouse, 41 
printer, 39 
rules for using, 46 
serial port, 38 
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Constraint, 179 
Control codes, 98 
Control Panel, 101--8 
Copy, 86 

in MacPaint, 180 
Copy-protected programs, 260 
Cutting and pasting, 83--85, 86 

D 
Database management systems 

(DBMSs), 256-68 
entering data in, 256-57 
relational, 258-59 
reporting in, 258 
screen handling in, 257-58 
See also lstBASE, pfs:File, 

Pfs:Report 
Databases, 255 

on-line, 275 
Data disks, 131 
Data files (document files), 143 
Date 

in Control Panel, 104 
setting, 90 
view by, 140-41 

Deleting text, 93-94 
Desktop environment, 57-58 
Desktop pattern, 103-4, 108 
Dialog boxes, 66-67 
Directory, 68 
Disk Copy, 111, 150-51 
Disk drives, 6, 13-14, 30 

care and maintenance of, 21-22 
connecting external, 41, 46 
double-sided, 30, 35 
ejecting disks from, 34-35, 64-65, 

108, 151-52, 344 
one-drive Macintosh, 348 
second (external), 320--21, 348, 352 
troubleshooting, 336-37 

Disk icons, 58-59 
opening, 110--11 
removing, 135-36 

Disks, 14, 15, 30--34, 329 
backup copies of, 70--72 
care of, 33-34 
copying. See Disk Copy 
ejecting, 34-35,64-65, 108,151-52,344 

erasing, 14 7-48 
initializing, 65, 68 
inserting, 55 
labeling, 32-33, 72 
naming, 69-70 
protective case of, 31-32 
selected, 59 
troubleshooting, 336-37 
updating, 153 
write-protecting, 55-56 

Disk space 
insufficient, 141-42 
MacWrite and, 204 

Display, 6, 11-12, 30 
brightness control, 50 
troubleshooting, 334 

Division, 95 
Document files (data files), 143 
DOS (Disk Operating System), 62 
Double-clicking, 60, 105-6, 111 
Draft mode, printing in, 165 

in MacWrite, 228 
Dragging, 60 

for making backup copies, 70--71 
windows, 77 

Duplex, 277-78 
Duplicating a folder, 119-20 
Dust cover, 23 
Dvorak keyboard layout, 114-15 

E 
Echo, 278 
Edit, 92-94 
Ejecting disks, 34-35, 64-65, 108, 

151-52, 344 
Electrical outlet, 16-18 
Electricity. See Power supply 
Empty Folder, 111, 112, 118-19 

changing the name of, 120--21 
duplicating, 119-20 

Empty Trash, 134 
Enter key, 85 
Environment, 20--21, 26 
Erase Disk, 14 7-48 
Eraser, in MacPaint, 193 
Error messages, 342-4 7 
Exponential numbers, 95 



F 
Fat Bits, 188-90 
Files, 111, 112-13 

application, 143-45 
document (data), 143 
information about, 117-18 

Fill, 176--77, 178 
Find, in MacWrite, 209-11 
Finder, 62-63 

updating, 153 
Firmware, 2-3 
lstBASE, 260-65, 269 
Flashing menu options, 106-7 
Flip Horizontal (or Vertical), 178 
Floppy disks. See Disks 
Folders, 111-13, 149 

changing the name of, 120-21 
duplicating, 119-20 
See also specific folders 

Font Mover, 111, 117, 121-23, 343 
Fonts, 111, 115-17, 121-28 

choosing more than one, 125-26 
copying, 124-25 
in MacPaint, 185-86, 195 
in MacWrite, 208-9 
removing, 125 
required for system use, 123 

Fonts Disk, 131 
Fonts file, 122-23, 128, 343 
Fonts Folder, 128-32 
Font sizes, 12~24 

in MacPaint, 185-86, 195 
in Mac Write, 208 

Font Styles 
in MacPaint, 185-86 
in MacWrite, 208-9 

Footers 
in MacWrite, 218-21 
in Multiplan, 240 

Forms tractor, 155, 161-62 

G 
Games, 312-19 
Get Info, 117-18 
Grid, in MacPaint, 194-95 
Guided Tour disk and tape, 5~54 

H 
Hand, 182-84 

Hard copy, 12 
Hard disk drives, 321-27 
Hardware, 2 
Headers, 14~ 

in MacWrite, 219-21 
in Multiplan, 240, 245-46 

Heap, 136--37 
Home position, 60 
Humidity, 21 

I 
1-beam, 91 
Icons, 51-52 

for applications, 14~ 
MacPaint, 173 
opening, 110-11 
selecting multiple, 129 
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See also Disk icons, and specific icons 
lmagewriter, 12, 39, 154-64 

connecting, 159 
control panel of, 163 
font sizes and, 123-24 
forms tractor of, 155, 161-62 
loading paper in, 160-62 
paper for, 155-58 
place for, 154 
ribbons for, 159-60 
stands for, 156--57 
taking a snapshot of the screen with, 

164 
unpacking, 158-59 

lmagewriter file, 114 
Indentation, in MacWrite, 212-13 
Information, about files, 117-18 
Initializing a disk, 65, 68-69 
Ink jet printers, 165-66 
"Inquiring disk" icon, 51 
Insertion point, 69, 102 

flash rate of, 102-3 
Interrupt switch, 42-45, 7~ 75 
Invert, 176-77, 178 

J 
junior Mac, 351 
justification, MacWrite, 216--17 

K 
Keyboard, 4, 11, 25, 27, 96--100 
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Keyboard (continued) 
connecting, 48 
Dvorak layout, 115 
Microsoft Word and, 233 
redefinable (soft) keys, 115 
repeat feature, 107-8 
Sholes (QWERTY) layout, 114-15 
troubleshooting, 337-38 

Key Caps, 96 
Keypad, numeric, 327-28 
Kilobytes (K), 4-5 

L 
Languages, 290-311 

assembly, 290 
higher-level, 290 
interpreted and compiled, 291-92 
MacFORTH, 453--54 
Macintosh BASIC, 305-10 
MS-BASIC, 292 
Pascal, 298-305 

Laser printers, 12-13, 165-66 
Lasso,·174-77, 181-82 
Line filter, 17 
Line spacing, in MacWrite, 215-16 
Local network, 7 
Locked box, 117-18 
Locking a file, 118 

M 
MacDisk, 326-27 
MacDrive, 322-26 
MacFORTH, 310 
Macintosh BASIC, 305-10 
Macintosh Security Accessories Kit, 

41-42 
MacPaint, 167-201, 346 

Borders in, 194 
Brush in, 190-92 
Brush Mirrors in, 191-92 
copying in, 179-80 
Eraser in, 193 
Fat Bits in, 188-90 
File menu in, 196 
Fill in, 176-77, 178 
Flip Horizontal (or Vertical) in, 178 

· getting started with, 168 
Grid in, 194-95 

the Hand in, 182-84 
icons and pointer in, 173 
Invert in, 176-77, 178 
Lasso in, 174-77, 181-82 
MacWrite and, 226 
making a disk for, 168--69 
mouse's sensitivity in, 190 
moving around in, 179 
New and Open in, 200-1 
Paint Can in, 186 
patterns and lines in, 171-72 
Pencil in, 188-90 
printing in, 198-99 
quitting in, 200 
recovering from disaster in, 201 
Revert in, 197-98 
Rotate in, 178 
the Rule in, 192 
screen of, 170-71 
selecting one object from a group in, 

181-82 
Selection Rectangle in, 177-78, 181 
setting startup for, 169--70 
shapes in, 193--94 
sizing objects in, 180-81 
snapshot of the screen in, 199 
Spray Can in, 187-88 
starting, 170-71 
text in, 184-86, 196 
Trace Edges in, 178 
Undo in, 177 
version of, 173--7 4 

MacTEP, 287 
MacTerminal, 277-87 

automatic dialing with, 283 
parameters in, 277-81 
storing phone numbers and parameter 

information in, 284 
terminal emulati,on in, 281-82 

AlacWri~. 145, 168-69, 203--34, 347 
continuity of documents in, 223 
editing features of, 207-8 
File menu in, 227 
Find and Change in, 209--11 
fonts, style, and size in, 208-9 
headers and footers in, 218-21 
indentation in, 213 
justification in, 216-17 



MacWrite (continued) 
line spacing in, 215-16 
long documents in,. 223 
MacPaint, and, 225, 226 
margins in, 206--7, 212-13 
Page Setup in, 227 
paper sizes in, 206--7 
pictures in, 225-27 
printing in, 22~29 
program and data disks for, 204 
quitting, 229 
ruler in, 206--7, 211-12, 217-18 
saving a document in, 224, 229-30 
Scrapbook in, 225 
Search in, 209-10 
space limitations of, 222 
starting, 205 
superscript and subscript in, 209 
tabs in, 214-1-5 

Magazines, 356 
Maintenance and care, 19-23 
Main unit, 25 
Margins, in MacWrite, 206--7, 212-13 
MAUG (Micronet Apple User's Group), 

287 
Memory, 4-5, 145 

upgrades, 507-8 
Memory chips, 2 
Menu Bar, 60 
Menus, pull-down, 61-62 
Microprocessors, 2 
Microsoft Chart, 253-54 
Microsoft Word, 230--34 
Modem port, 38 

connecting to, 4 7 
Modems, 6--7, 16, 275-77 

troubleshooting, 340--41 
turning on, 49 

Modifier keys, 97 
Mouse, 2, 4, 11, 25, 2~29 

actions of, 59-60 
connecting, 41, 46 
in MacPaint, 190 
speed of, 105 
troubleshooting, 337-38 

Moving, 59 
MS-BASIC, 292-98 
Multiplan, 117, 236--54 

adding blanks in, 243 
calculations in, 251-52 
command area in, 242 
entering formulas in, 249-50 
filling ceUs in, 244 
getting started with, 238 
headers in, 245-46 
Help in, 239 
load problems in, 252-53 
moving around in, 243-44 
Page Setup in, 239-40 
printing in, 241-42 
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removing rows and columns in, 243 
sample spreadsheet, 245-50 
saving in, 250--51 
Seattle fonts in, 237-38 
spreadsheets in, 242 
widening cells in, 244 
widening columns in, 244-45 

Multiplication, 95 

N 
Neon effect, 106-7 
Networking, 7, 38, 352 
Note Pad, 91-92 
NPL data management program, 259-60 
Numeric keypad, 327-28 

0 
On/Off switch, 37, 43, 45, 66 
Opening icons, 110--11 
Option keys, 99-100 

p 
Page breaks, MacWrite, 221 
Page Setup 

in MacWrite, 227 
in Multiplan, 239-40 

Paint Can, 186 
Paper, 155--58 

loading, 160-62 
Paper sizes, in MacWrite, 206--7 
Parity, 279-80 
Pascal, 29~305 
Paste 

in MacPaint, 180 
in Mac Write, 208 

Pasting, 83-85, 86 
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Patterns 
desktop, 103-4, 108 
in MacPaint, 171-72 

Pencil, 188-89 
Pfs:File, 265-68 
pfs:Report, 265, 267-68 
Pointer, 59 

1-beam, 91 
MacPaint, 172-73 
shapes of, 89 

Power cord, connecting, 48 
Power-on problems, 333 
Power supply, 16-18 

turning on, 48-49 
uninterruptible (UPS), 18 

Pressing, 60, 61 
Print Catalog, in MacPaint, 198 
Printer connector, 39 
Printer files, updating, 153 
Printers, 7, 12-13, 25, 39-40 

connecting, 39, 4 7 
draft mode printing with, 165 
ink jet, 165-66 
laser, 12-13, 165-66 
letter-quality daisy-wheel, 165 
troubleshooting, 338-40 
turning on, 49 
See also lmagewriter 

Printing 
in lstBASE, 263-65 
in MacP aint, 198-99 
in Multiplan, 241-42 

Programmer's Tool, The, 42-43 
See also Interrupt switch; Reset 

switch 
Programs 

copy-protected, 260 
exchange of files between, 145 
future, 352-53 
memory for, 145 
troubleshooting, 331, 342-47 
See also Software 

Protocol, communications, 279-80 
Pull-down menus, 61-62 
Puzzle, 109 

Q 
QuickDraw, 63, 167 

R 
RAM (Random Access Memory), 2, 4-5, 

145 
RAM disk, 352 
Repairs, 341 
Repeat, 107-8 
Reset switch, 42-45, 66, 7 4 
Restart, 74 
Resume, 74 
Return key, 85 
Revert, in MacPaint, 197-98 
Ribbons, printer, 159-60 
ROM (Read Only Memory), 2, 5, 62 
Rotate, 178 
Rule, the, 192 
Ruler, in MacWrite, 206-7, 211-12, 

217-18 

s 
Sargon III, 316-17 
Save· As . . . , in MacP aint, 197 
Saving 

in MacPaint, 196-97 
in MacWrite, 224, 229-30 
in Multiplan, 250-51 

Scrapbook, 75-80, 85-87 
adding to, 85-86 
in MacWrite, 225 
taking from, 86-87 

Scroll bars, 78-79, 81 
Scroll box, 79-80 
Scrolling, 79-80 
Search, 209-10 
Seattle fonts, 111, 117 

in Multiplan, 237-38 
Security, 41-42 
Selecting multiple icons, 129 
Selection Rectangle, 177-79, 181 
Serial ports, 6-7, 38 
Set Startup, 146-47 
Shapes, in MacPaint, 193-94 
Shift-clicking, 60, 126 
Shift keys, 97-98 
Size box, 81-82 
Snapshot of the screen, in MacPaint, 

199 
Software, 2-3 

See also Application files; Programs 



Speaker, 37, 38 
Spray Can, 187-88 
Spreadsheets, 235-36 

See also Multiplan 
Start and stop bits, 279 
Startup icon, 152-53 
Startup problems, 335 
Static electricity, 19 
Status Box, 118 
Subscript, 209 
Subtraction, 95 
Superscript, 209 
Support, 3 
Surge suppressors, 17-18 
System Disk, 54, 62, 131 

backup of, 63-64 
copying, 69-72 

System files, 114 
updating, 153 

System Folder, 111, 112, 113 

T 
Tabs, in MacWrite, 214-15 
Telecommunications. See Communications 
Telecommunications services, 355-56 
Telecomputing. See Communications 
Temperature, 21 
Terminal emulation, 281-82 
ThinkTank, 269-73 
Time 

in Control Panel, 104-5 
setting, 89-90 

Title Bar, 76 
Trace Edges, 178 
Transylvania, 314-15 
Trash, 132-37 
Troubleshooting, 330-49 
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audio problems, 334-35 
disk and disk drive problems, 336-37 
keyboard and mouse problems, 

337-38 
modem problems, 340-41 
power-on problems, 333 
printer problems, 338-40 
software problems, 331, 342-47 
startup problems, 335. 
video problems, 333-34 

Turning power on, 48-49 
Turnkey systems, 146-4 7 

u 
Undo, 94 

in MacPaint, 177 
in MacWrite, 208 

Uninterruptible power supply (UPS), 18 
Updating disks, 153 
User groups, 354-55 

v 
Ventilation system, 23, 26--27 
Video display. See Display 
View, 138-43 
Volume control, 101-2 

w 
Windows, 76--79 

dragging, 77 
Witness, The, 312-14 
Word, 230-34 
Word length, in MacTerminal, 278-79 
Word processing, 202-4 

See also MacWrite 
Write protect/enable tab, 54-56 
Write-protecting disks, 55-56 
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