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Read This First 

WELCOME TO MACINTOSH 
It's that start-up message-and the smiling Mac that precedes it-that clue 

you in to the fact that the Apple Macintosh is a different kind of computer. It's 
an approachable computer that hides its complexities behind a facade of pull­
down menus, sharp graphics, trash cans, and desktops. Rather than giving you 
the job of memorizing and typing arcane commands, the Macintosh invites 
exploration. Go ahead, point to something. What's in that menu? With a Mac, 
you don't feel like a stranger in a strange land; you feel like an explorer em­
barking on a new adventure. 

But behind the Mac's facade is a sophisticated machine that, in some ways, 
is more complex than a room-sized computer. Eventually, you'll encounter 
those complexities. Maybe you'll want to add or remove some fonts. Or you'll 
wish a certain menu command had a keyboard shortcut. Or you might want to 
share information with other computers in your office. Or, as you decide how 
to best equip your Mac, you'll want to know how it creates screen displays, 
how its memory can be expanded, or how it accesses external add-ons. 

At times like those, Inside the Apple Macintosh will be there. This book is your 
guide to mastering the Mac and understanding the technology behind it. 
Some people use the phrase 11power user" to describe someone who knows the 
nooks and crannies of a machine. To us, a power user is a person who gets an 
electric bill each month. A knowledgeable user is someone whose understand­
ing goes beyond the basics needed to make the computer work. After all, 
knowledge, not power, is what separates novice from master. 

ix 



x Inside the Apple Macintosh 

WHAT'S INSIDE 
The road to mastery begins with the basics, and so does this book. In Section 

I, "Introducing the Mac," we'll look at the basics of how computers operate 
and at the people and events that made the Mac possible. We'll look at how 
you interact with the Mac and we'll explore the software that allows the Mac 
to run. We'll examine the Mac's family tree and note the differences between 
each member of the Macintosh family, and we'll see how the Mac creates 
screen displays. 

In Section II, "Mastering the Mac," we'll take a hands-on look at tips and 
techniques that can help you use the Mac more efficiently. We'll showcase the 
Mac's typographic talents by looking at how Macintosh fonts and printers 
operate, and we'll present tips for getting the most from your printer. We'll 
look at ways to efficiently issue commands and navigate between programs, at 
how to get the most out of your Mac's memory and disk storage space, and at 
ways to customize the Mac to fit your working style. 

In Section III, "Exchanging and Sharing," we'll look at the fine points of 
exchanging information between programs and between the Mac and other 
computers. We'll look at how you can tie the Macs (and other computers) in 
your office together into a network to share information and expensive add­
ons such as laser printers. We'll show how a network can unite two or more 
computers to allow coworkers to efficiently communicate and share expensive 
add-ons such as laser printers. 

In Section IV, "How the Mac Works, 11 we'll look under the hood. We'll build 
on previous sections and explore Macintosh technology in greater detail. We'll 
take a close look at how the Mac accesses external add-ons, how it produces 
sound, and how it stores and retrieves information on disks. And because the 
worst does happen to the latter, we'll present some tips for diagnosing prob­
lems and recovering information from damaged disks. 

WHOM THIS BOOK IS FOR 
We wrote this book with three types of readers in mind: 

• Macintosh users who want to master the Mac's workings, who want to 
understand how the Mac operates, and who want practical information on 
customizing, troubleshooting, and exchanging information with Macs and 
other computers. 

• Experienced business users of the IBM PC and other MS-DOS computers 
who are buying Macs or using them at work. If you're in this group, our look 
at Mac and PC networking and data-exchange issues will be of special inter­
est to you. 
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• Potential Macintosh programmers looking for a technical primer on Macin­
tosh technology. This book doesn't teach how to program the Macintosh, 
but it does provide the technical background you'll need to read and get the 
most from books that do (we'll list some of them in Appendix B, "For More 
Information"). 

WHAT ISN'T INSIDE 
It may seem odd to begin a book by stating what it doesn't cover, but we 

think it's only fair to tell you. 

We don't examine each category of application software (word processing, 
data base management, presentation graphics, and so on). Appendix A, "Mac 
Applications Glossary" provides brief definitions of the ways Macs are used, 
but generally, we assume you already know that a diverse array of business, 
entertainment, personal improvement, and educational software is available 
for the Mac. Phrased another way, we prefer to describe the "how" and "why" 
of the Macintosh world rather than the "what." 

To that end, we generally avoid describing specific software or hardware 
products in detail. Companies update and improve their products regularly, 
and detailed product descriptions would probably be outdated by the time you 
read them. Generally, we'll mention specific products only to illustrate the 
differences in approach within a given product category, or to show how vari­
ous programs can exchange information with each other. The product discus­
sions that we do provide aren't endorsements, nor does a products' absence 
imply that it's under par. The best sources for current information on specific 
products are user groups, magazines, and knowledgeable dealers. 

A ROADMAP FOR USING THIS BOOK 
Because this book is divided into four sections, you shouldn't feel obliged to 

read it from front to back, especially if you're already familiar with the Mac or 
other computers. Here are a few guidelines to aim you in the direction you're 
most interested in. 

If you're just getting started with computers, start at the beginning. Chapter 
1 provides an overview of how computers operate, and introduces common 
computer acronyms and jargon such as CPU, RAM, ROM, mass storage, and sys­
tem software. 

If you've had some experience with the Mac, skim the first few chapters and 
read over the summaries at the end of each one. If you encounter new terms or 
concepts, leaf back to the appropriate sections. If you're more interested in 



xii Inside the Apple Macintosh 

hands-on tips and customizing information than in theory and background, 
start with Section II, then refer back to Section I if you encounter unfamiliar 
concepts. 

If you've used a computer other than the Mac, start with Chapter 2, but 
concentrate on Chapters 3 and 4, which describe the members of the Mac 
family and the visual traits that give the Mac its operating style. 

To allow you to locate information quickly, the chapters (and many sec­
tions within them) begin with a short summary paragraph and a bulleted list, 
like this one: 

• Bulleted lists summarize the information in a section or a chapter. 

• Each chapter also ends with a bulleted list that summarizes the chapter's 
contents. 

When we introduce a new term, it appears in italic type. We also use italic in 
the hands-on exercises to indicate text you're supposed to type. For example, 
the instruction "Type sample and press Return" is telling you to type the word 
sample, and then press the keyboard's Return key. 

A WORD ABOUT SYSTEM VERSIONS 
While we were writing this book, Apple announced System 7 .0, a major 

revision in the fundamental software that allows the Mac to run. System 7.0 is 
scheduled to be released in 1990, but the current version of the Mac's system 
software-System 6.0-is expected to live on for some time after System 7.0 
appears. 

System 7.0 will give the Mac many significant new features. To give you an 
accurate picture of where the Mac family is heading, we've included informa­
tion on System 7.0 in this book. This information is based on preliminary 
Apple technical documents and on interviews with Apple programmers and 
product managers. But because System 7.0 was still in development at this 
writing, some things may change by the time it's released. 

Finally, you'll frequently encounter the phrase "in System 6.0 and earlier 
versions." Unless otherwise noted, this phrase refers to all the versions of the 
Mac's system software that begin with the number "6;" in other words, 6.0.1, 
6.0.2, 6.0.3, and so on. 
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A FINAL NOTE 
Even though this book is about the Macintosh, it contains numerous refer­

ences to the IBM family of microcomputers. If you're familiar with the PC and 
are just getting up to speed with the Mac, these references will allow you to 
apply your PC knowledge to the Mac. If you've never used a PC and never plan 
to, you can ignore references to it without missing any new Mac-related infor­
mation. 

If you're a Macintosh zealot who believes "IBM" stands for "I bought Macin­
tosh," you'll have to suffer through (or skip over) our discussions of Mac and 
PC data exchange and networking concepts. We don't play the us-versus-them 
game. We don't believe that the Mac and the PC represent different schools of 
thought or opposing corporate philosophies. They're just tools, and like many 
people, we use both. 

That said, let's start exploring the Macintosh. 

Jim Heid 

Peter Norton 
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Introducing the Mac 
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Computer Fundamentals 

In this chapter, we'll lay the foundation of your computer knowledge by 
examining the basic components and concepts around which all computers 
are built. We'll look at: 

• how hardware and software work together 

• how computers deal with numbers 

• the types of memory computers use 

• the role played by storage devices such as disk drives 

• how computers receive information 

• the differences between system software and application software. 

Most of the concepts discussed here are covered in greater detail in later 
chapters. 

A JOINT EFFORT 
The operation of a computer is the result of an expertly choreographed joint 

effort between hardware and software. The common definition of hardware is 
that it's the stuff that breaks when you drop it. More specifically, hardware 
comprises a computer's physical components-its circuitry, disk drives, key­
board, video screen, and so on. 

3 



4 Inside the Apple Macintosh 

Software is the less tangible member of the duo, but it's what brings the 
hardware to life. Software is a series of detailed, stepwise instructions that pro­
grammers assemble in order to control the hardware and turn it into a tool for 
specific tasks, everything from writing memos to drawing floor plans. Software 
is stored by hardware (on disks, for example), but the instructions themselves 
are invisible. You can't look at a disk and tell whether it contains software any 
more than you can determine what someone knows by looking at his or her 
brain. 

A variation of software is firmware-software instructions that are perma­
nently frozen into hardware, rather than loaded from disk. As we'll see in later 
chapters, firmware plays an essential role in the Macintosh. 

The Central Processing Unit 
Software and hardware work together much like your brain and body do. A 

person's brain handles the cerebral work-assimilating information and mak­
ing decisions-and uses the body to interact with the outside world. In a 
computer, the central processing unit, or CPU, follows the software's instruc­
tions-shuttling information, performing calculations, and making deci­
sions-and uses the hardware to interact with you, receiving your instructions 
from the keyboard and mouse and supplying responses using the screen or a 
printer. 

In minicomputers and mainframe computers, the workhorses of business 
and scientific computing, central processing units comprise many separate 
electronic components-often more than exist in an entire Macintosh. In a 
personal computer like the Mac, however, the CPU is a one-piece affair. The 
Mac is built around a microprocessor-a single component that performs the 
same basic jobs as the CPU in a larger computer. 

A microprocessor is an integrated circuit, also called an IC or chip. The latter 
term is a tribute to the substance from which ICs are made-minute wafers, or 
chips, of silicon. A single IC contains the electronic equivalent of thousands­
in many cases, millions-of separate electronic components. It's an entire cir­
cuit that would have filled a gymnasium thirty years ago-miniaturized to fit 
on a head of a thumbtack. From our perspective as computer users, the devel­
opment of the IC was the most significant advance in electronics since the 
dawn of transistors marked the dusk of vacuum tubes. 

From the outside, an IC chip looks like a multilegged bug, a rectangular 
piece of plastic with between four and 80 or more legs on opposite sides. 
Remove the plastic case and put what's left under a microscope, and the view 
becomes more interesting. An IC looks like an aerial view of a midwestern city, 
with myriad streets and avenues running in straight, precise lines, intercon-
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necting infinitesimally small components. You've probably seen such views: 
phone companies like to show them in commercials, with animated bolts of 
current zapping down their silicon avenues for dramatic effect. 

The CPU chip in most Macs is called a 68000, the number bestowed on the 
chip by its designer and manufacturer, Motorola Corporation. The Mac II 
contains the 68000's successor, the Motorola 68020. The Mac IIx, IIcx, and SE/ 
30 contain the 68020's successor, the 68030. As these numbers show, Motor­
ola, like most microprocessor manufacturers, groups related chips under the 
umbrella of a 11family" number, and then numbers the members within that 
family. Macs use the 68000 family of microprocessors, sometimes referred to 
as 680xx, since those final two numbers change with each new generation of 
CPU chip. For example, the 68030's successor, which at this writing is still in 
development, will be the 68040. 

Bits and Bytes 
A CPU is often described as a computer's brain. When you consider the 

CPU's role as decision maker and information mover, that description seems 
accurate. But technically speaking, it's more accurate to call a CPU the 
computer's central switching station. In addition to being able to perform 
calculations, the CPU gives a computer the ability to store, retrieve, and ma­
nipulate information. It earns that talent by being able to read and change the 
on-off settings of millions of electronic switches in the computer's memory. 

Each of these switches represents one bit-the smallest piece of information 
a computer can work with. A group of eight bits is a byte-the real workhorse 
of information storage. Some background on bits and bytes and on how com­
puters represent numbers appears below. You can go far in exploring the Mac 
without having to know about these concepts, so don't feel like you need to 
come to grips with them now. Feel free to skip on to the section 1

' A Closer Look 
at Hardware," later in this chapter. 

DEALING WITH DATA 
You've probably heard or read the term binary, and you've probably heard 

the phrase 110nes and zeros" thrown around. These terms refer to the funda­
mental way in which information is represented within a computer. Without 
slogging through blackboards filled with mathematics theory, let's see how. 

Numbering Systems 
In our daily lives, we work with numbers using the decimal numbering sys­

tem. By 11 decimal," we mean 11ten:" all of the numbers we work with are based 
on arrangements of ten symbols-0, 1, 2, 3, 4, 5, 6, 7, 8, and 9. When we need 
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to represent a number larger than 9, we combine symbols. For example, to 
represent the number "ten," we put a 1 in the "tens" place and zero in the 
"ones" place. We use the same basic techniques to work with larger numbers. 
The value 5,480, for example, is represented by a 5 in the "thousands" place, a 
4 in the "hundreds" place, an 8 in the "tens" place, and a zero in the "ones" 
place. Because our numbers are based on units of ten, our numbering system is 
called base ten. 

But there's no law of mathematics stating that numbers must be repre­
sented in base ten. That's simply the system we use-just as Americans meas­
ure distance using inches, feet, and miles, while Europeans use centimeters, 
meters, and kilometers. Numbers can be represented with fewer than ten 
symbols. If we want to use base eight, for example, we simply forget that the 
numeral 9-the symbol itself, not the value-exists. When we need to repre­
sent the value nine, we combine two symbols, putting a 1 in the "eights" place 
and a one in the "ones" place. We can represent other values by following this 
scheme: 

Table 1-1. Examples of base eight mathematics. 

Value 

nine 

eleven 

sixteen 

Representation 

11 

13 

20 

Description 

one "eight" and one "one" 

one "eight" and three "ones" 

two "eights" and no "ones" 

Using these same techniques, we can represent values in base six, base 
three-or base two. Even if we forget that the numerals 2 through 9 exist, we 
can still represent any number by using the numerals 0 and 1. To represent the 
value two, we write 10: one "two" and no 110nes." The value three becomes 11: 
one "two" and one "one." Representing values greater than three means add­
ing additional places, like this: 

Table 1-2. Examples of binary mathematics. 

Value 

four 

five 

nine 

Representation 

100 

101 

1001 

Description 

one 11four," no "twos," no "ones" 

one "four," no "twos," one 11one" 

one "eight," no "fours," no 11twos," one "one" 
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Larger values require still more places: in binary, a base-ten value of 87 is 
written as 1010111: one "sixty-four," no "thirty-twos," one "sixteen," no 
"eights," one "four," one "two," and one "one." Obviously, base two is not a 
convenient way for people to represent numbers. You would need an awfully 
wide check to spell out most amounts. 

Base Two and Computers 
Base two may not be convenient for people, but it happens to be extremely 

convenient for a machine containing millions of electronic switches. Why? 
Because a switch can represent one of two values. We can say that when the 
switch is off, it reflects a value of zero, and when it's on, it reflects a value of 
one. By combining switches, we can represent larger values. If we combine 
eight switches, for example, we can represent any value between 0 and 255. 

This base-two numbering system is called binary, and the two symbols in bi­
nary numbering, 1 and 0, are called binary digits. To chop out a few syllables, 
computer sdentists shortened the phrase "binary digit," coining the term bit. 
A bit, then, is a one or a zero, and is the smallest piece of information a com­
puter can work with. 

We just mentioned that computers can represent larger values by combin­
ing bits. We used eight as an example, and for a good reason. Because a group 
of eight bits is able to represent 255 different values, it makes a versatile build­
ing block for representing program instructions and information. These eight­
bit building blocks are called bytes. just as writers combine letters into words, 
computers combine bits into bytes. 

Bragging About Bits 
As you peruse computer magazines or brochures, you'll often see a com­

puter described as being an eight-bit computer, or a 16-bit or 32-bit computer. 
These phrases refer to how many bits of data the computer can process at a 
time. Generally, the ability to process more bits at once makes the computer 
faster-just as a steam shovel whose bucket holds three tons of dirt can dig a 
hole faster than one that holds only one. 

The first mass-produced microcomputers-the Apple II and the Radio Shack 
Model I-were 8-bit computers. The IBM PC was the first mass-produced 16-bit 
computer. Its ability to move data in two-byte chunks (called words), com­
bined with generally faster drcuitry, made it a swift machine in its day. 
Today's top-of-the-line PCs, built around Intel's 80386 microprocessors, are 
32-bit computers-as is the Mac II. These machines can work with informa­
tion in 32-bit chunks. 
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Apple used to describe the original Macs as 32-bit computers, but techni­
cally speaking, they were hybrids of 16- and 32-bit computers. Some portions 
of the 68000 microprocessor can work with only 16 bits of data at once, while 
others can work with 32. The original IBM PC's 8088 microprocessor was simi­
lar, except it straddled the 8- and 16-bit fence instead of the 16- and 32-bit 
fence. 

A CLOSER LOOK AT HARDWARE 
We've already defined hardware as the stuff that breaks when you drop it. 

Now let's take a closer look at the different types of hardware you'll find in the 
Madntosh. 

Memory: The Mac's Storage Space 
A computer's CPU is a centtal switching station, but a switching station 

isn't worth much if it isn't connected to something. A CPU is connected to 
many components, but one of the most important is memory, the computer's 
storage area for software and for data-the information you're creating and 
storing, whether a letter, a name-and-address list, or a picture. 

The Mac's memory consists of a set of chips, each containing thousands of 
electronic switches, each of which, as we now know, represents one bit. The 
CPU reads and changes the settings of these switches as it stores the bits that 
comprise the programs you use and the information you create. 

Addressing and Accessing Memory 
A CPU must be able to keep track of what's stored where. If it were to use 

memory indiscriminately, it might load a program into an area that already 
contains a program, or worse, your own data. Thus, each location in mem­
ory-each group of eight switches-has its own address, the computer memory 
equivalent of post office box numbers. By keeping track of memory addresses, 
the CPU is able to determine where things are, and equally important, how 
much unused memory, or free memory, is available for new data or more pro­
grams. 

In the early days of computers, CPUs had to access memory sequentially, 
one byte after another. To keep our post office box analogy alive, it was as if, in 
order to retrieve your mail, you had to go through all the boxes with lower 
numbers first. Needless to say, a sequential approach to accessing memory 
wasted the CPU's time and slowed the computer's performance. These prob­
lems were solved with the development of random-access memory, or RAM­
memory whose addresses the CPU could access in any order. With RAM, the 
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CPU can go directly to a given memory address-just as postal patrons go di­
rectly to their post office boxes. 

An important point to remember about RAM is that it retains its contents 
only while the computer is turned on. In computer jargon, RAM is volatile. 
Computers contain other kinds of memory that isn't volatile. This second 
category of memory (there are several) helps give the Mac its unique operating 
style. 

ROM: Memory that Doesn't Forget 
This second type of memory is called read-only memory, or ROM. ROM plays 

a different role from RAM, but an equally important one. The Mac's ROM 
chips store software that enables the computer to operate-to check its hard­
ware for problems when you first switch it on, for example, and to look for a 
disk. We'll look more closely at the work ROM performs later in this chapter. 

In ROM chips, the electronic switches that represent ones and zeros are 
11glued" in place. The contents of a computer's ROM are recorded permanently 
when the ROM chips are created, and can't be erased or changed (except by 
bolts of lightning and other electrical mishaps). Because its contents are per­
manent and don't have to be restored each time the computer is turned on, 
ROM is an ideal place to store the fundamental software a computer needs to 
operate. (As mentioned before, this low-level software is often called firmware 
because it performs very basic, but vital, tasks.) 

Technically speaking, ROM is random-access memory, too. That is, a com­
puter doesn't have to access the fixed addresses in a ROM chip in sequential 
order. So, the term 11random-access memory" and the acronym RAM are a bit 
outdated and somewhat misleading. Indeed, many people prefer to describe 
RAM as read/write memory, a phrase that more accurately describes what it 
does. In this book, we use the term 11memory" when it's obvious that we're 
talking about RAM; when there might be some confusion, we use 11 RAM" or 
11ROM." 

Measuring RAM and ROM Capacity 
RAM and ROM chips have finite storage capacities which are determined by 

the number of electronic switches built into the chip. These capacities are 
measured in units of 1,024 bytes called kilobytes, usually abbreviated with the 
letter K or the letters KB. 1,024 kilobytes form a megabyte (M or MB), or roughly 
one million bytes. 

You might wonder why kilobytes are formed by 1,024 bytes instead of a 
nice, round number such as 1,000. The answer is simple if you think in binary 
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terms. 1024 equals 2 raised to the tenth power. So, in binary, 1024 is a round 
number-just as, in the decimal numbering system were used to working 
with, 10 to the third power (1000), is a round number. 

Storage 
Because RAM loses its contents when the power goes, computers need a way 

to store the information they work with. The answer is a mass-storage device 
such as a floppy disk drive. Floppy disks, and their faster and more copious 
cousins, hard disks, operate by translating the ones and zeros that make up 
software or data into magnetic patterns on a circular spinning disk. With your 
data, this translation process occurs when you save your work; at that time, 
the Mac copies the data from RAM to the disk. When the Mac needs to read the 
stored information, the drive's magnetic recording head interprets the mag­
netic patterns and translates them back into ones and zeros, which the CPU 
stores in memory. 

Because floppy and hard disks contain mechanical parts, they're far slower 
than all-electronic memory. Still, they're quite a bit faster than the mass-stor­
age devices computers used to have. Early microcomputers, for example, used 
cassette tapes to store programs and data. just loading a single program could 
take several minutes. 

Storing programs and data isn't the only role disks play. In addition to act­
ing as a safe haven for programs and data, disks can act as an extension of your 
computer's memory. Using a technique called virtual memory, the computer 
can treat a disk as if it were memory. Most word processing programs use this 
technique to allow you create documents larger than would otherwise fit into 
memory. The word processor keeps only the portion of the document you're 
working with at the moment in memory, and "swaps" the rest of the docu­
ment to and from the disk. 

Input and Output 
For a computer's information storage and manipulation skills to be useful, it 

must be able to get information and instructions from you and to show you 
the fruits of its labor. The circuitry and devices responsible for interacting with 
you form the computer's input/output, or 1/0, section. A Mac's input devices are 
the keyboard and the mouse, and you can use both to either issue instructions 
or create data. 

With the mouse, you can choose commands and click on options. These 
tasks fall into the "issuing instructions" category. But you can also use the 
mouse to draw an image. In that case, you're using the mouse to create data. 
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With the keyboard, you can issue instructions by using the keyboard shortcuts 
that many programs provide. And, of course, you can create data by typing 
text. 

The Mac's primary output device is, obviously, its video screen. The speaker 
also qualifies as an output device. It allows the Mac to aurally inform you of a 
problem or to get your attention before performing an operation that would 
result in data loss, such as quitting a program without saving your work. Other 
output devices are printers such as Apple's ImageWriter and LaserWriter, 
which allow you to commit your .work to paper. 

Although you don't use it to choose commands or view responses, a disk 
drive is also an input/output device. A disk drive is an 1/0 device for the Mac 
itself; it lets the Mac read (input) information into its memory, and write 
(output) information from memory to disk. 

Ports-Serial and Parallel 
Input/output devices attach to the computer by means of sockets called 

ports. The word "port" may sound like jargon at first, but when you think of a 
shipping port-a point where ships can "connect" with a city to discharge and 
take on cargo-you can see how the term applies to input/output devices. In 
its manuals, Apple doesn't use the term ''port," but instead, calls these 1/0 
sockets connectors, since that's what you see on the outside of the machine. 

We'll explore the Mac's ports of call in later chapters. For now, let's look at 
the underlying concepts behind how they transport data. The ways in which a 
computer moves bits from place to place are straightforward, and they lend 
themselves nicely to real-world comparisons. Understanding them will help 
you understand why some ports can move data faster than others. 

Two major but different data-transporting techniques exist: parallel and se­
rial. With parallel transmission, the eight bits that form each byte move along­
side each other, each in its own wire. With serial transmission, each bit in a 
byte travels in single file, one behind the other. Now imagine the wires on 
which bits travel as lanes on a roadway. With parallel transmission, you have 
eight lanes; with serial, you have just one. You don't have to be a computer 
scientist to figure out which method can move data faster. 

And if you've ever driven in rush hour traffic, you've experienced the frus­
tration of whizzing along an S-lane freeway, but slowing to crawl on a one­
lane exit ramp. Data can fall victim to the same bottleneck. The circuits that 
carry bits within the CPU and between the CPU and memory are parallel ones, 
but if the data's final destination is a device that requires serial transmission, 
transmission speed decreases when the data begins moving serially. 
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TYPES OF SOFTWARE 
The final stop on our tour of computer fundamentals is a look at the two 

basic types of software a computer needs. We've briefly defined both types 
already, and if you've used a Mac, you've already encountered them yourself. 
The first type is system software, also called operating system software. System 
software is the fundamental software that transforms a box of chips and parts 
into a working computer. The second type is application software such as word 
processors or drawing programs. Application software is the software we en­
counter more directly because it represents the instructions that show the Mac 
how to perform specific computing tasks. 

One way to understand the difference between system and application soft­
ware is to think of system software as the Mac's basic education, and applica­
tion software as its college education. When the Mac loads its system software 
at start-up time, it learns the basics. When you run an application program, its 
software instructions give the Mac a specialized education, turning it into a job 
specialist that can manipulate text, calculate numbers, organize names and 
addresses, and so on. 

System Software 
Because system software teaches the Mac the basics, let's look at it first. As 

we said before, some rudimentary system software is stored in the Mac's ROM. 
But most of a computer's system software is stored on disk and loaded into 
memory at start-up time; this approach allows a manufacturer to add features 
or fix problems by supplying a new disk instead of manufacturing and distrib­
uting new ROM chips. 

In the IBM PC family, ROM contains a very small amount of system soft­
ware. In the Mac, ROM plays a much larger role. It stores the software that 
application programs tap into to create the visual elements that give the Mac 
its unique operating style. Because a ROM chip's contents are permanent, 
Apple stores in ROM those elements of the Mac's system software that are the 
least likely to change. 

Bypassing Bugs 
All programmers--even ones who write the software that becomes frozen in 

ROM chips-are fallible. Program errors, or bugs, do occasionally rear their 
ugly heads. To take that possibility into account, computer manufacturers 
design ROMs so that their software can be bypassed and replaced with cor­
rected or improved software that's loaded into RAM at start-up. This process, 
called patching, involves loading the replacement software into RAM and erect­
ing a detour sign at a key memory address. When the CPU reaches that ad-
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dress, it dutifully executes the patch instead of the original software. The re­
placement software often consists of short snippets of software instructions 
that perform small specialized tasks, such as allowing the Mac to draw a char­
acter on the screen. In computer jargon, these software snippets are often 
called routines. 

(Incidentally, the story behind the term "bug" is one you might find amus­
ing. In the 1940s, Grace Hopper, a pioneering computer scientist in the United 
States Navy, was troubleshooting a problem with a prototypical computer. 
Peering into the bowels of the beast, she saw that a moth had wedged itself 
between the contacts of a mechanical switch. She extracted the intruder, 
pasted it into her notebook, and next to it wrote, "Found bug in computer 
today." The term-and the moth, no doubt-stuck.) 

Patching is a convenient way to correct ROM bugs or improve performance, 
but it's only effective up to a point. After all, if you fill the Mac's RAM with 
patches and enhancements to the operating system, you won't have any 
memory left to store programs or data. To avoid that, Apple periodically intro­
duces new ROM chips. Many new Mac models bring expanded ROMs contain­
ing corrected and improved system software. In later chapters, we'll spotlight 
the key differences between ROMs in each member of the Mac family, and 
we'll see how Apple has managed to keep the Macintosh family compatible 
while its system software evolves. 

The majority of the disk-based portion of the Mac's system software is 
stored in the disk file named System. This software, which the Mac loads into 
RAM at start-up time, rounds out the machine's operating system by providing 
patches that fix or enhance ROM routines, as well as entirely new routines that 
Apple chose to leave out of ROM in the interest of flexibility. 

Application Software 
The combined efforts of the disk- and ROM-based system software allow a 

computer to run the second kind of software: application software. Application 
software-usually called applications or, more simply, programs-give the com­
puter specific capabilities. A word processor like Microsoft Word, for example, 
teaches the Mac how to manipulate and store large passages of text. A graphics 
program such as MacDraw teaches the Mac how to translate mouse move­
ments into an on-screen image. 

Applications work closely with the Mac's system software, relying on the 
system routines to display and format text and transfer information between 
programs. Many routines act as a liaison between the application and the 
Mac's hardware, allowing the application to access disk drives, printers, and 
other 1/0 devices. 
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Another set of routines lets the application acquire memory in which to 
run. When you start an application, it requests a chunk of free memory from 
the operating system. Because a Mac using MultiFinder is capable of storing 
more than one program in memory at once, the operating system must rule 
with an iron fist, doling out memory as needed and making sure that one 
application doesn't clobber another program or a chunk of data. 

When Applications Misbehave 
If you belong to a user's group or read Macintosh magazines, you might 

occasionally hear an application described as "ill behaved" or as "violating 
Apple's guidelines." Such an indictment can mean two things. The 
application's developer may have bypassed certain operating system routines 
in the interest of faster performance. Or, it could mean that the application 
doesn't use the Mac's pull-down menus, dialog boxes, and other personality 
traits in the way that Apple prescribes. 

The second violation is the more serious of the two. A program that strays 
from Apple's user-interface guidelines-its rules for how Mac programs should 
look and work-may take you longer to learn, since you won't be able to apply 
your knowledge of existing Mac programs to it. 

As for the first violation-bypassing certain system routines-it's probably 
more common than the second. Many application developers bend the rules 
to get better performance or work around a problem known to exist in a spe­
cific routine. As we'll see later, however, this rule-bending can sometimes 
cause a program to not run properly when Apple revises its system software or 
releases a new Macintosh model. 

CHAPTER SUMMARY 
• A computer's operation is the result of an expertly choreographed joint ef­

fort between hardware (the computer's physical components) and software. 

• The central processing unit (CPU) follows the software's instructions­
moving information, calculating, and acting on input-and uses the hard­
ware to interact with you. The Mac's CPU is a microprocessor, an integrated 
circuit containing the electronic equivalent of millions of separate elec­
tronic components. 

• The smallest unit of information a computer can work with is a bit. Com­
puters combine bits into groups of eight to form bytes, which are used to 
represent program instructions and data. 
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• The Mac uses random-access memory (RAM) to store software and the data 
you create. RAM is volatile-it loses its contents when the power is shut off. 
RAM is sometimes referred to as read/write memory. 

• The Mac also contains another type of memory: read-only memory (ROM). 
ROM holds a large percentage of the software that enables the Mac to run 
and gives it its unique operating style. 

• Because the CPU must be able to keep track of what's stored where, each 
byte of RAM and ROM has its own address. 

• Because RAM is volatile, computers provide mass-storage devices such as 
disk drives, which use non-volatile magnetic disks to hold software and the 
documents you create. 

• The Mac's keyboard and mouse are input devices for issuing commands and 
supply information. The Mac's video screen and printer are output devices 
that allow you to see your work. 

• Input and output devices attach to the Mac by means of rear-panel sockets 
called ports. These ports transfer data using one of two transmission meth­
ods: serial or parallel. With serial transmission, bits travel in single file. With 
parallel transmission, the bits that form each byte travel alongside each 
other, each in its own wire. Serial transmission is generally slower than 
parallel transmission. 

• The Mac uses two types of software: system software, which enables the Mac 
to operate; and applications software, which "educates" the Mac in specific 
tasks, such as word processing or data base management. 

• A large percentage of the Mac's system software is stored in ROM. Because 
the contents of ROM are permanent, computer manufacturers design ROM­
based software so that any bugs can be bypassed, or patched. 

• Apple has published reams of technical documentation describing how the 
Mac's system software operates and how application programs should ac­
cess it. When you hear an application program described as being 11ill be­
haved" or "misbehaved," it means the program's designers have violated 
Apple's guidelines. That could cause the program to not run properly on 
future versions of the Mac's system software. 
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A Standard is Born 

In this chapter, we'll look at the events that led to the development of the 
Macintosh, and at the advantages of the Mac's way of operating. We'll exam­
ine: 

• the ways people can interact with computers 

• the Mac's forerunners 

• the breakthroughs in computer design that made the Mac possible 

• the development of the Mac itself. 

THE DAWN OF MAC 
In the laissez-faire, survival-of-the-fittest world of computing, establishing a 

standard isn't easy. No government body exists to tell hardware and software 
manufacturers, "You must develop products for this machine." Instead, a 
computer has to prove itself by surviving a financially risky game of Catch-22: 
people won't buy it unless a reasonable selection of hardware and software is 
available, but hardware and software developers won't make products for a 
computer until it's popular enough to make their efforts pay off. A computer 
isn't considered a standard until it attains that combination of popularity 
and third-party support-the availability of products from independent 
manufacturers. 

17 
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That goal is even more difficult to reach when a standard already exists­
especially one created by the largest computer company in the world. When 
the Mac appeared in 1984, the IBM PC was a red-hot star around which re­
volved a solar system of software developers and hardware manufacturers. 
Many of the latter were making clones-computers that ran PC software and 
accepted PC add-ons. But despite those obstacles and a rocky start, the Mac has 
established itself as the second standard in microcomputing. Today, the Mac is 
at the center of its own solar system-and it's exerting a strong gravitational 
pull on IBMs. 

Perhaps the most remarkable thing about the Mac's success is that Apple 
succeeded in bending the rules of the Catch-22 game. Thousands of people 
bought Macs in the first months after the machine's release, a time when you 
could have counted the number of Macintosh products on two hands. What's 
more, the original Mac was woefully underpowered, a Porsche body with a 
team of chipmunks under the hood. 

How did Apple do it? Some might say good marketing-Apple's pioneering 
"the Mac will save the world from IBM" commercials were controversial and 
award winning-but more likely, what sold the Mac in 1984 was the promise 
held in the the Mac's unique and appealing operating style. 

INTERACTING WITH COMPUTERS 
Next to the phrase "available soon," the word "revolutionary" is the most 

abused set of letters in the computer industry. But the word does apply to the 
Macintosh. The Mac represents a revolution in the design of a micro­
computer's user interface-the way in which it accepts commands and interacts 
with you. 

The Macintosh represented the public's first opportunity to afford a com­
puter built around a mouse-based graphical user interface, which uses sharp 
graphics and pictures to make learning and using a computer a more familiar 
process. To appreciate the significant advantages of the Mac's operating style, 
let's step back and look at the methods in which people can interact with 
computers. 

Types of User Interfaces 
The most spartan user interface (and the kind still used on many IBM PCs) is 

the command-line interface. With a command-line interface, you type com­
mands in response to a prompt-a character such as a question mark or">" 
symbol that the computer's operating system uses to say, "I'm ready for a 
command." To view a list of the files on a disk, for example, an IBM PC user 
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types "dir" (short for directory) and presses the Enter key, as shown in Figure 2-
1. The PC's original operating system, MS-DOS, doesn't provide any hints as to 
what command you must type to see a file listing. The job of remembering 
which commands the computer needs and their correct spelling is up to you. 
(IBM's new operating system, OS/2, provides a friendlier interface, but still 
offers a command-line option.) 

Figure 2-1. Issuing a command with a command-line user interface. 

Command-line interfaces place a mammoth obstacle on the path toward 
computer proficiency. It's difficult enough for a novice to come to terms with 
a computer's psuedo-intelligence; having to memorize and type cryptic com­
mands in response to a machine that won't even provide a hint makes it 
harder still. 

Command-line interfaces are throwbacks to the days when a computer's 
primary output device was a typewriter-like terminal that clattered the 
computer's responses onto a sheet of paper. As video screens replaced type­
writer-like terminals, user interfaces improved. Being able to quickly display a 
full screen of information allowed a computer to display menus-lists of avail­
able commands, each with a corresponding letter or number, as shown in 
Figure 2-2. With a menu-driven user interface, choosing a 11 directory" command 
might involve pressing the D key. By listing available options, menus take the 
mystery out of issuing commands, and they eliminate error messages caused 
by clumsy typing or misspelling. 
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(E)nter dat;:._ 

(P) etrie't8 exi::;tin;r d;:._ t;:._ 

(P) rint repot·t;:; 

( :3) e tup d;:._ t;:._ tJ;:t. ;:; e 

(Q)uit this program 

T;rpe your choice: 

Figure 2-2. A typical menu-driven user interface. 

Menus are a vast improvement over command-line user interfaces, but what 
if every software firm has its own ideas of how menus should be presented and 
structured? One might think it's best to assign each command a number for 
you to type. Another might want you to type the letter corresponding to the 
first character in a command. Still another might think you should use the 
arrow keys to point to the command you want. Each time you buy a new 
program, you must learn a new method of interacting with your computer. 
That isn't an efficient way to use a computer-imagine if you had to learn to 
drive again each time you got a new car. 

The Macintosh changed all that by being the first personal computer in its 
price range to provide a consistent user interface, one that doesn't vary from 
program to program. The Mac's ROM chips contain routines that program­
mers can use to create the user interface elements you see in Macintosh pro­
grams. These routines are grouped according to the jobs they perform, with 
each group referred to as a "manager." (The Menu Manager, for example, 
contains the routines that create pull-down menus.) Because they contain 
tools for building programs with a consistent interface, the Mac's managers are 
referred to collectively as the toolbox. 

Apple provides guidelines for the use of the Mac's toolbox in several phone 
book-sized volumes, the Inside Macintosh series (published by Addison­
Wesley). By following these guidelines, software developers can create pro­
grams that look and work like other Macintosh programs. The advantage? 
Once you learn one Mac program, you have a head start in learning others. 
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But consistency is only one of the strengths of the Mac's user interface. The 
others are the pervasive use of graphics and the mouse. Those concepts trace 
their beginnings to a time long before before Apple's founders, Steve jobs and 
Steve Wozniak, formed the company in a garage in Cupertino, California. 

The Mac's Forerunners 
If you want to remember where the Mac's user interface concepts were born, 

remember fourteen letters: ARPA, MIT, SRI, and PARC. ARPA is short for the 
Advanced Research Projects Agency, a government-funded research hotbed 
formed in the late 1950s. It was the age of the space race and the jetsons, a 
time when the United States was enamored of all things scientific and mod­
em, and it led to some significant breakthroughs (aside from tailfins). 

The first person to head ARPA's Information Processing Techniques division 
was J. C. R. Licklider. In 1960, Licklider wrote a paper called 11Man-Computer 
Symbiosis." In his paper, he proposed that a new relationship between people 
and computers was necessary. People should be able to "think in interaction 
with a computer," he said. To make his vision a reality, he and his successors 
began pioneering the concepts behind time-sharing. With time-sharing, mul­
tiple users, each at his or her own typewriter terminal, could access a central 
computer, with the computer dividing its time between the users to give each 
the illusion that he or she alone was interacting with the machine. Before 
time-sharing, people supplied instructions to computers on punched cards, 
and waited hours or days until their cards were able to be processed-a com­
puting technique that was as far from interactive as you could get. 

ARPA also made a somewhat more dubious contribution to the computer 
world: in 1962, someone attached a video tube to a DEC PDP-1 computer and 
programmed the world's first computer game: Spacewars, in which you 
blasted a moving blip with torpedoes. ARPA never officially acknowledged 
Spacewars, but there was no doubt that those who played it realized the sig­
nificant contribution a video screen made to interactive computing. 

From ARPA we jump to MIT, the Massachusetts Institute of Technology. At 
MIT, a graduate student named Ivan Sutherland created a program called 
Sketchpad, which used a video screen and light pen to allow users to draw and 
alter geometric shapes, as shown in Figure 2-3. With Sketchpad, users could 
change the size of shapes, attach them to each other, move them on the 
screen, and store them in the computer's memory for later recall. Sketchpad 
was a primordial drawing program that foreshadowed a new era in which 
people would interact directly with computers. As for Ivan Sutherland, he 
would later succeed J. C. R. Licklider at ARPA. 
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Figure 2-3. Ivan Sutherland operating Sketchpad, circa 1963 (photo courtesy of the Com­
puter Museum, Boston) 

SRI stands for the Stanford Research Institute, where, in 1964, Douglas 
Englebart invented the "X-Y Position Indicator for a Display System." Shown 
in Figure 2-4, U.S. Patent #3,541,541 is now called a mouse. Englebart in­
vented the mouse in the course of SRI's research into advanced office-automa­
tion systems that augmented the traditional keyboard with specialized input 
devices. 

The word "augment" figured prominently in Englehart's work: In 1962 he 
wrote a paper, "Experimental Results of Tying a Brick to a Pencil to 'De-Aug­
ment' the Individual." In that experiment, Englebart timed how long it took a 
person to write the same sentence with a normal pencil, with a pencil tied to 
a brick, and with a typewriter. This experiment was designed to illustrate- in a 
tongue-in-cheek way-Englebart's view that future innovations would make 
a typewriter seem as cumbersome as trying to write with a pencil attached to a 
brick. 

Englehart's group at SRI made significant progress in designing computer 
systems whose augmentations- the mouse and a unique five-key keyboard 
called a chord keyset-proved that the traditional typewriter keyboard was not 
necessarily the best way to interact with a computer. 
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Figure 2-4. The first mouse: Douglas Englebart's "X-Y Position Indicator for a Display Sys­
tem" (photo courtesy of Douglas Englebart) 

Alan Kay, PARC, and Larry Tesler 
This concept intrigued another visionary computer scientist, a University of 

Utah graduate student named Alan Kay. Kay, too, wanted to make computers 
more approachable and accessible. His vision was of a $1000 computer small 
enough to fit in a bookbag, but with the power of a room-sized mainframe 
computer. He called this still unrealized dream machine the Dynabook. In 
1967, Kay and a hardware designer named Edward Cheadle began designing a 
computer that would provide sharp graphics and windowing features, and in 
1969, they completed work on a computer they dubbed FLEX. 

After building FLEX, Kay joined the research group where the previous 
years' advancements in interactive computing and augmentation were to gel: 
Xerox's Palo Alto Research Center, or PARC. Xerox formed PARC in 1970, 
giving it free rein to conduct research and development, with no obligation to 
produce commercial products. PARC combined an academic atmosphere with 
the deep pockets of a large corporation-a combination that attracted many of 
the best computer scientists of the day. 
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Xerox hired an ARPA administrator named Bob Taylor to head PARC's 
Computer Sciences Lab. Taylor's team included Alan Kay, Charles Simonyi 
(now a chief software engineer at Microsoft), Chuck Thacker (who helped 
develop Ethernet, a networking and communications technology that re­
mains one of the industry's standards), Butler Lampson (a timesharing pio­
neer), and Larry Tesler (a software engineer). 

In 1971, a dozen PARC researchers headed by Kay formed the Learning 
Research Group. One of their first projects was to create a programming lan­
guage called Smalltalk, which was designed to be the centerpiece of an easy-to­
use computer employing sharp graphics and a mouse or other pointing device. 

Smalltalk made its way into a Xerox computer called Alto, shown in Figure 
2-5. Alto was to be PARC's version of the office-automation system Douglas 
Englehart helped create at SRI.lt combined Small talk, sharp graphics, a mouse, 
and the Ethernet networking system, which allowed a group of intercon­
nected Altos to communicate and share each other's resources. 

What was especially significant about the Alto, however, was the way its 
software worked. After working with Englehart's system, Larry Tesler saw that 
it was fast and responsive, but difficult to learn. The problem was that the 
system required users to memorize a large number of abbreviated commands. 
To delete a word, for example, users had to type a command, point to the word 
with the mouse, and then press the mouse button to confirm the command. 
Tesler's solution was to reverse the procedure: users would first point to the 
information they wanted to change, and the software would respond with a 
list of commands. 

This "select, then act" procedure is at the center of the Mac's operating 
philosophy. To delete a word, for example, you select the word and press the 
Delete key. To quote from Inside Macintosh, the bible of Macintosh program­
ming mentioned earlier, 11Selecting the object of an operation before identify­
ing the operation is a fundamental characteristic of the Macintosh user inter­
face, since it allows the application to avoid modes." 

In the software world, a mode is a state in which the range of tasks you can 
perform is restricted. For example, an overly modal word processing program 
might require you to enter a text-entry mode to type new text, an editing 
mode to edit existing text, and a printing mode to print text. When you're 
typing new text in such a program, you can't edit or print. This operating style 
is contrary to the way people work, and reinforces the computer's reputation 
as an intimidating, unnatural machine. Avoiding modes was another key 
concept born at PARC. 
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Figure 2-5: Xerox's Alto computer (photo courtesy Xerox Corporation) 
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The Alto's developers also believed that sharp graphics were a key factor in 
making a computer easy to use. Sharp graphics allowed the Alto to accurately 
show on screen how a document would appear when printed, taking the 
guesswork out of formatting a document and eliminating trial-and-error print 
runs. This operating style has come to be called 11What you see is what you get," 
and abbreviated as WYSIWYG (pronounced wizzy-wig). 

Equally significant was the Alto's use of small, on-screen pictures, or icons, 
to represent real-world objects such as file folders and sheets of paper. Alan 
Kay strongly believed that these metaphors for real-world objects made com­
puters easier to use because they replaced unfamiliar concepts (such as trans­
mitting work to another computer) with familiar concepts (such as putting a 
piece of paper in an "out" basket). 

If all these software innovations took place in the 1970s, why didn't they 
show up on desktops until the early 80s? Several reasons. PARC researchers, 
from their vantage point in the ivory tower of R&D, failed to realize that 
people were anxious for any kind of personal computer, even if it didn't em­
body every PARC breakthrough. Xerox was hesitant to enter the microcom­
puter field, and when it did in 1981, its offering-the 820-used an aging 
operating system, CP/M, and an aging 8-bit microprocessor chip, the ZSO. The 
820 was technologically uninspiring, and when IBM announced its much 
more powerful PC later that year, the 820 died a quiet death. These events 
failed to convince Xerox that microcomputers were a great new frontier for 
profits. 

Another reason was that the memory and circuitry required to build a 
computer with high-resolution graphics were costly. Xerox supplied several 
government agencies with Altos, but the computer was never a commercially 
marketed product-only 2000 were built. In 1981, Xerox announced the Star, 
an office system that used the Alto's breakthrough technology (see Figure 2-6). 
But with a price of $16,595, the Star wasn't a personal computer, either. Nor 
did Xerox try to sell it as one; the Star was marketed through Xerox's national 
sales force, not computer stores. 
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Figure 2-6. The Xerox Star (photo courtesy Xerox Corporation) 

No, it wasn't Xerox that would bring PARC concepts to the masses. It was 
Apple. 

Steve jobs' Field Trip 
In 1979, Apple began work on a computer whose destination was vaguely 

described as 11the office market." The machine was code-named Lisa. The Lisa 
was to use Motorola's then brand-new 68000 microprocessor-arguably the 
most powerful microprocessor available at the time. 

As it worked on the Lisa project, Apple began looking for additional finan­
cial backing (its first public stock offering was a year away), preferably from a 
corporation with a presence in the office market. Apple cofounder Steve jobs 
approached Xerox and offered its investment arm, the Xerox Development 
Corporation, a deal: Apple would sell Xerox a million dollars worth of stock if 
Xerox would part the curtain and show Apple what was going on at PARC. The 
trade press had reported that big things were happening there, and jobs 
wanted a closer look. Xerox agreed, and later that year, Steve Jobs, Bill Atkin­
son (an Apple graphics programmer), and several other members of the Lisa 
team went to PARC. 
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By then, Larry Tesler had become PARC's personal computer expert and 
proponent. A neighbor of Tesler's had dragged him to some meetings of the 
Homebrew Computer Club, a band of build-it-yourself computer hobbyists, a 
few years earlier. Initially, Tesler was skeptical, but eventually he saw the po­
tential and increasing momentum of personal computers. Because he was one 
of the few researchers at PARC who felt that way, he was assigned to show Jobs 
and his entourage the Alto. 

The Apple contingent was awed. They loved the way the Alto's sharp graph­
ics allowed it to mimic a desktop and the documents on it. They loved how the 
mouse and icons supplanted the keyboard for issuing commands. Bill Atkin­
son, who was working on the graphics routines that drove the Lisa's display, 
gazed at the screen from a distance of a few inches. Jobs was impressed, and 
decided that Apple would build an Alto for the masses. 

Tesler, too, was impressed, and believed that Apple could do it. He liked the 
enthusiasm the Apple people expressed toward the Alto. He liked the ques­
tions they asked. And he liked the fact that they wanted to take PARC's ad­
vancements out of the labs and put them on people's desktops. A few months 
later, Larry Tesler was working for Apple. 

The Lisa was to be Apple's Alto, but a variety of reasons-including Apple's 
desire to weigh it down with features and to write a complete set of application 
software for it-detoured it from its destination of "the masses." The Lisa grew 
from a $2,000 computer to a $10,000 one when it was finally released in 1983. 
Critics were wowed, but accountants winced. The Lisa never sold well and it 
attracted only a few software developers. 

The Lisa for The Rest of Us 
Meanwhile, another new computer was taking shape within Apple: the 

Macintosh. Jeff Raskin, who originally came to Apple in 1977 to head the 
company's documentation group, dreamed of producing an "appliance" com­
puter-a sealed box that you could turn on and use without fussing with 
cables, circuit boards, or operating system commands. He led a small group 
that was working on the machine, which he code-named Macintosh-an 
imperfect speller's tribute to the apple. 

The Macintosh project was a small, obscure effort in a company whose pri­
mary focus had become the Lisa. The project came close to being cancelled on 
several occasions. All that changed in the beginning of 1981, when Steve jobs 
made the Macintosh his project. 

Jobs liked the notion of an appliance computer. Under his influence, the 
Macintosh's software direction changed. The machine was to be a "little Lisa." 
Programmer Bud Tribble, Bill Atkinson's best friend, was put in charge of the 
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Macintosh software, and began lobbying for the use of a 68000 in the Mac. 
Basing the Mac on a 68000, he said, would allow it to use Bill Atkinson's graph­
ics routines, called LisaGraf. Burrell Smith, the Macintosh team hardware de­
signer, reworked his prototype to use the 68000. By Christmas of 1980, Smith, 
a self-taught hardware specialist who started in Apple as a service technician, 
had designed a compact circuit that ran twice as fast as the Lisa and used far 
fewer parts. 

The goal was for the Macintosh and the Lisa to ship at the same time. But 
the Macintosh project was two years behind the Lisa. jobs drafted Andy 
Hertzfeld, then a programmer in the Apple II group, to convert Bill Atkinson's 
LisaGraf routines to run on the Mac. It was decided that the machine must 
have a detachable keyboard and take up no more desk space than a telephone 
book, an edict that meant giving the Mac an unheard-of vertical orientation. 
Burrell Smith refined the Mac's hardware accordingly. The ROM code that 
would form the basis of the Mac's personality slowly came together. 

The Macintosh that was taking shape bore little resemblence to the ma­
chine Jeff Raskin envisioned, except for its "sealed box" design. jobs was 
against giving the Macintosh internal expansion slots, which can accept add­
on circuit boards and which helped make the Apple II and IBM PC such versa­
tile and successful machines. One of his arguments was that the variety of 
boards available for Apple lis and IBM PCs made it difficult to write software 
that would run on every possible machine configuration. By casting the Mac's 
hardware traits in stone, software developers could be assured that their wares 
would run on every machine, and users wouldn't have to fuss with running 
"installation programs" to specify what hardware they had. This argument 
had some merit, but overall, the sealed-box design would prove to be the Mac's 
ball and chain in its early days. 

In 1981, Jobs met with Bill Gates, chairman of Microsoft Corporation, one 
of the largest microcomputer software firms-and the company that supplies 
the IBM PC world with its operating system software, MS-DOS and OS/2, as 
well as many important application programs. jobs wanted Microsoft to com­
mit to writing software for the Macintosh, and to have several packages ready 
for the machine's 1984 release. At a demonstration at Apple's Cupertino of­
fices, Burrell Smith explained the hardware and Andy Hertzfeld detailed the 
software, with its toolbox in ROM whose routines developers could use to cre­
ate a consistent user interface. 

Gates saw the Mac's potential, and agreed to become involved. Microsoft 
completed two products-its Multiplan electronic spreadsheet and BASIC 
programming language-in time for the 1984 release. Numerous other prod­
ucts followed, and Microsoft quickly became a leading Macintosh software 
developer. 
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The Macintosh Unveiled 
The next few years were tumultuous. The Mac's introduction was post­

poned regularly, as deadlines fell to the daunting technical tasks involved in 
creating the Mac's system software. The growing Mac team slaved on the fledg­
ing machine days, nights, weekends, and holidays. They saw themselves as 
pirates who would steal the market from IBM and change the world. A pirate's 
flag was hoisted over the Macintosh headquarters. Specifications-even such 
basic ones as the size of the screen-were changed in midstream. Programmers 
sweated to complete the word processor and painting program that would be 
included with the machine. 

Finally, toward the end of 1983, the first Macs were shown to journalists in 
a series of 11 sneaks." Everyone in attendance was required to sign nondisclo­
sure forms prohibiting news about the Mac from appearing until after January 
24, 1984-the date when the Mac would be unveiled at Apple's annual share­
holder meeting in San Francisco. But Apple's public relations firm, Regis McK­
enna, knew (or at least hoped) that word would leak out. It did, creating a 
sense of anticipation that grew so strong that when the Macintosh was an­
nounced, the ABC, CBS, and NBC television networks carried the story on 
their evening news programs. 

And the rest, as they say, is history. The Mac stumbled along for a while, 
with too little memory and too few programs and hardware add-ons to choose 
from. But subsequent Mac models were to shed the sealed box design, provide 
more memory, and better performance. The Mac had attained that combina­
tion of popularity and product availability that makes a computer a standard. 

CHAPTER SUMMARY 
• The Mac represents a revolution in the design of a microcomputer's user 

interface-the way in which it accepts commands and interacts with you. 

• The Mac's graphical user interface is easier to use than a command-line in­
terface, with which you must remember and type awkward commands. 

• The Mac's user interface basics are consistent from one program to the next, 
making it easier to learn new programs. 

• Many of the concepts behind the Mac's user interface originated at Xerox's 
Palo Alto Research Center (PARC). 

• Three cornerstones of the Mac's interface are that programs should not 
impose distinct modes on the user; that users should work with information 
or objects using a 11Select, then act" technique; and that a computer is less 
intimidating and easier to learn if it relies on graphical, iconic metaphors 
for real-world objects such as trash cans and desktops. 
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The Macintosh Interface 

We've covered the basics of how computers operate, and we've seen how 
advances in user interface design have made them easier to use. Now it's time 
to meet the Mac face-to-interface. In this chapter, we'll set the stage for our 
journey inside the Mac by examining: 

• the Mac's approach to creating screen displays 

• the elements that form the Mac's user interface 

• the Finder, which you use to start programs and manage the contents of 
your disks 

• MultiFinder and how it works with the Finder to let you run more than one 
program at once 

• the basic concepts behind start-up disks 

• the Clipboard, which lets you move information between programs 

• the desk accessories Apple includes with the Mac 

• the roles of color and sound in the Mac interface. 

If you're just starting out with a Mac, this chapter will teach you basic 
Macintosh terminology that we'll use throughout the rest of our trek. If you're 
a veteran Mac user, you probably know many of the terms and concepts dis­
cussed here, but you may still want to skim this chapter. 

31 
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This chapter also contains some tips for navigating within the Mac, but it 
doesn't provide step-by-step instructions for using Finder or the Mac's desk 
accessories here. That information appears in your Mac's manuals. In later 
chapters, we'll pass along some tips for using and customizing the Finder and 
desk accessories. 

THE BIT-MAPPED DISPLAY 
Prior to the introduction of Apple's Lisa, microcomputers generally used 

one of two operating modes to create screen displays. In text mode, the com­
puter displayed text by retrieving the appearance of each character from a 
character-generator chip. In graphics mode, the computer displayed graphics by 
selectively turning on or off the dots on the screen-the picture elements, or 
pixels. Because the computer used different modes to display text and graphics, 
it was difficult to create programs that combined text and graphics, and it 
limited the variety of type styles the computer could display on its screen. 

The Lisa, like Xerox's Alto and Star, operated in graphics mode all the time. 
It created text in the same way it created circles or lines-by "drawing" it on 
the screen, rather than retrieving character descriptions from a character-gen­
erator chip. This approach gave the Lisa an attractive, WYSIWYG display that 
made working with the computer far less tedious. 

The Mac also operates in graphics mode all the time. It, like the Lisa and 
Xerox's pioneering machines, uses a bit-mapped display, in which each screen 
pixel corresponds to a bit in the computer's memory. A bit with a value of 1 
creates a black dot; a bit with a value of 0 creates a white dot. 

On the Mac, everything you see on the screen is created by a library of fast 
graphics routines named QuickDraw. QuickDraw is what allows the Mac to 
easily mix text and graphics on the same screen. And it's what allows the Mac 
to display a variety of type styles, or fonts. Instead of having to gaze at a boring, 
computer like font, Mac users can choose from thousands of attractive fonts­
the same ones graphic designers use for books and magazines. 

The Mac's bit-mapped display and its ability to combine attractive fonts 
with graphics are vital cornerstones that have helped make the Mac a leader in 
the desktop publishing and presentation graphics worlds. The Mac has even 
influenced the IBM world to begin adopting bit-mapped displays. You'll see 
bit-mapped displays in Microsoft's Windows and Digital Research's GEM oper­
ating environments, and in the OS/2 Presentation Manager. 
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Font Basics 
Thanks to the Mac's bit-mapped display, fonts play a large part in the Mac 

world. Most Mac programs let you take advantage of the Mac's typographic 
prowess by altering the appearance of the text in your documents. For this 
reason, understanding of the Mac's approach to fonts is an important step in 
mastering the machine. 

We'll explore the Mac's font features in detail in later chapters. For now, all 
you need to remember are these five points: 

• The Mac comes with an assortment of fonts, each of which has a name such 
as Chicago, New York, Helvetica, and Times. You can add additional fonts 
or remove unused fonts easily. 

• Using mathematic formulas, the Mac can simulate bold, italic, bold italic, 
outlined, underlined, and shadowed type styles, as shown in Figure 3-1. 
When you specify italic, for example, the Mac slants the upright, or Roman, 
version of the font to simulate italics. This simulation of a typographic style 
has important ramifications for graphic designers and desktop publishers 
(we'll discuss them in Chapter 7). 

Roman 
Bold 
Da/Jc 

COlonfrllHm 
Underline 
fllDJcom 

Figure 3-1. Type styles the Mac creates by altering the Roman version of a font. 

• The Mac uses the Chicago font in its menus and in many other user inter­
face elements. 

• Most fonts include several different point sizes. A point is a printer's unit of 
measurement; there are 72 points in an inch. Several different point sizes of 
the Times font appear in Figure 3-2. 
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This is 10-poin.t Times 

This is 12-point Times 

This is 14-point TinEs 

This is 18-point Times 

Figure 3-2. Several point sizes of Times. 

• You can tell which point sizes are available in a given font by examining 
your application's Font or Size menus. When a specific point size exists, that 
size appears in outlined type. If you choose a size that doesn't appear in 
outlined type, the Mac must simulate that size by scaling an existing size. 
This process causes characters to appear distorted on the screen, as shown in 
Figure 3-3. Whether the final, printed results appear distorted, however, 
depends on your printer. (We'll explore this point in detail in Chapter 8.) 

This is 1 2-po i nt Helvetica. 

This is 18-point Helvetica-scaled. 

Figure 3-3. Distorted text (bottom) results when the Mac scales an existing font size (top). 

It's important to note that the last two points apply to Mac's running Sys­
tem 6.0 or earlier versions. System 7 .0, in development at this writing and due 
for release in 1990, gives the Mac significant new font features. We'll examine 
these enhanced font features in Chapter 7. 

Mouse Basics 
Another essential part of the Mac's operating style is the mouse. As you 

move the mouse on your desk, an on-screen pointer moves accordingly. This 
pointer is usually shaped like an arrow, but it can assume other shapes, de­
pending on the program you're using or on what the Mac is doing. For ex­
ample, when the Mac is performing a time-consuming operation such as copy­
ing a disk, the pointer looks like a wristwatch. 
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Moving the mouse around simply moves the pointer. The action begins 
when you press the mouse button. There are three basic mouse button man­
uevers you can perform: 

Clicking. The most common manuever, clicking involves simply pressing 
the mouse button and then releasing it. 

Double-clicking. The double-click-two clicks in rapid succession-has 
many uses. Usually, it's a shortcut that lets you perform a two-step job in just 
one step. 

Dragging. Dragging involves holding down the mouse button while mov­
ing the mouse. One use of the dragging technique is to move things around on 
the Mac's screen. 

THE MACHINE OF METAPHORS 
The Mac's bit-mapped display is only a medium-a means to an end. 

Whether any medium is successful depends on how it's used. The secret to the 
Mac's easy operating style isn't the bit-mapped display or even the mouse. It's 
the metaphor. Instead of creating an alien environment in which you memo­
rize and type commands to perform tasks, the Mac's designers created on­
screen versions of things people use every day: desktops, push buttons, vol­
ume controls-and trash cans. 

The Desktop, Icons, and Windows 
The Mac's desktop is the gray-patterned area that the Finder creates and that 

appears behind open windows, as shown in Figure 3-4. But in some books and 
manuals you may hear the term applied slightly differently. Sometimes, it's 
used to refer to the screen itself, as in "move the window to the bottom half of 
the desktop." At other times, it's used instead of "Finder." For example, the in­
struction "return to the desktop," means "return to the Finder." At still other 
times, it's used to describe a program's on-screen work area, as in 11 A few 
moments after you start GollyCalc, its desktop appears." In this book, we use 
11 desktop" to mean the gray-patterned background that appears behind open 
windows. 

Upon the desktop rest icons for disks and the Trash can. You may remember 
from the previous chapter that, in the world of graphic user interfaces, icons 
are small pictures that represent objects (such as disks) or functions (such as 
the Finder's Trash can). 
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r j File Edit Uiew Special 
., 

Figure 3-4. The Macintosh desktop. 

The Finder uses icons to represent disks, applications, documents, the 
Trash, and disk folders (which can hold programs and documents). Application 
icons usually have a diamond shape (Apple recommends that developers use 
the diamond shape, but it's up to the developer to design the icon). 
Document icons represent documents you create with applications. They usu­
ally look like a piece of paper with its upper-right corner folded over. Most 
document icons also have additional graphic flourishes that visually relate 
them to their corresponding applications' icons, as shown in Figure 3-5. 

You access whatever an icon represents-that is, you run a program, load a 
document, or view the contents of a disk or folder-by opening the icon. As 
Figure 3-5 shows, when you open a disk or folder icon, a directory window ap­
pears showing the contents of that disk or folder. 
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Application 0 Folder 
icon icons 

MacPaint 2.0 Applications 

Document [Q LlJ icon 
M\1 Picture S\jstem Folder 6.0 

Figure 3-5. A typical directory window. 

Window Controls 
Directory windows have standard controls that let you move them on the 

screen, change their size, close them, and scroll through them to see portions 
of the directory that don't fit within the window. The document windows that 
applications create to display your open documents have these same controls, 
which are shown in Figure 3-6. 

MacPaint 2.0 Applications 

[Q LlJ 
M\1 Picture S\jstem Folder 6.0 

Horizontal scroll bar 

Figure 3-6. Standard window controls. 

Scroll arrow 

Scroll box 
(or "thumb") 

Vertical 
scroll bar 

Scroll arrow 

Size box 
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You can close a window-make it disappear-by clicking within the close 
box. The size box lets you resize a window to make it larger or smaller. The zoom 
box lets you quickly resize a window to fill the screen. 

A scroll bar has several components, each of which scrolls the window in a 
different way. 

• Clicking the up or down scroll arrow causes the window to scroll a small 
amount. A word processor, for example, usually scrolls one line at a time 
when you dick on a scroll arrow. Pointing to a scroll arrow and holding 
down the mouse button causes the window to scroll continuously. 

• Clicking the shaded area above or below the scroll box-the white box 
within the scroll bar's shaded area-causes the window to scroll by the 
windowful. Holding the mouse button down while pointing to the shaded 
area causes the window to scroll continuously until the scroll box reaches 
the spot where you're pointing. 

• Dragging the scroll box up or down (or left or right) causes the window to 
scroll quickly in that direction. You can move to the top or bottom of a 
window by dragging the scroll box to top or bottom of the scroll bar. (Inci­
dentally, you may also hear the scroll box called the thumb or the elevator.) 

The Mac can display many open windows at once, but only one window is 
active at a given time. The active window is the hontmost window; it's the 
window you're currently working with. As Figure 3-7 shows, an active window 
has horizontal stripes running across its title bar; an inactive window doesn't. 

You activate a window by clicking once within it. In Figure 3-7, for example, 
you could activate the window named Inactive Window by clicking on any 
part of it. 
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D Eric's Proposal Tue , Mar 28, 1989 

D lntro 10K Word 4 .0 document \\led, Jun 1, 1988 

D lntro (Read this First) 12K Word 4 .0 document Mon, Jan 9, 1989 

D LocalTalk cables 4K \\lord 4 .0 document \\led, Mar 22, 1989 7 

D Lookout Hill Addition 1K \\lord 4 .0 document \\led, Aug 31, 1988 1 

D Margaret Raynak 4K Word 4.0 document Fri, Feb 17, 1989 

D Memo to Eric G. 1K \\lord 4.0 document Tue , Aug 30, 1988 

D Navarro Ridge Road Plans 8K \\lord 4 .0 document 

Figure 3-7. Active and inactive windows. 

INTERACTING WITH THE MAC 
You control the Mac by using the mouse or keyboard to choose commands, 

and by selecting options and supplying information in special windows called 
dialog boxes. 

Menus and Commands 
The key to controlling the Finder and the applications you use is the menu 

bar, which appears across the top of the screen, as shown in Figure 3-8. The 
leftmost menu is the Apple menu, represented by an apple icon. The Apple 
menu is generally available in all applications. Some small applications that 
perform simple tasks may not have a menu bar and thus lack Apple menus. 
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-------

Menu bar 

,. a File Edit Uiew Special 

Figure 3-8. The menu bar. 

.., 

The first command in the Apple menu is the About command. When you 
choose it, a message appears describing the application you're currently using, 
as shown in Figure 3-9. Some applications use the About command as the 
gateway to their on line help systems. Below the About command is a list of 
currently available desk accessories, small programs you can access at any time. 
We'll look at desk accessories again shortly. 
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MacPaint® 
.· ................................. . 

The powerful, free-form graphics tool 
for anyone who sketches, designs, 
illustrates, or paints. 

Program by David Ramsey . 
Based on MacPaint by Bill Atkinson. 

Version 2.0 
December, 1987 

Copy right @ 1985-1987 CL AR IS Corporation 

® ([ Help lJ 
(Cancel) 

Microsoft Word Uersion 4.0 
February 17, 1989 

@ 1 987-1 989 Microsoft Corporation 

n OK B 

Paint Printer 1.1-@ 1 987 by Jim Heid. 
Prints pictures and allows print options. 
May be distributed freely, but not sold. 
Portions © 1 985 Zed cor, Inc. 

Figure 3-9. Some sample About messages. 



42 Inside the Apple Macintosh 

When you start a program, it takes over the menu bar, replacing the Finder's 
menus with its own. A typical menu appears in Figure 3-10. This menu-the 
File menu from Microsoft Word-is a good example because it has elements 
you'll find in most menus, including: 

Keyboard equivalents 

Commands 
with ellipsis 

.. , 
Delete ... 

8€N 
8€0 

Prtn t ...... :•: I 
UJL ..... 

Print...... :•:P 

Quit 8€0 

Figure 3-10. A typical menu. 

Disabled commands 

Keyboard equivalents. When a command has a keyboard equivalent, you 
can use the keyboard to choose the command by holding down the Command 
key and then pressing the letter that appears next to the Command symbol. 
Some keyboard equivalents require you to press additional modifier keys, such 
as Option or Shift, along with the Command key. Keyboard equivalents are 
often called Command-key shortcuts. 

Commands with ellipsis. When you see a command that ends with ellipsis 
( ... ),it means you'll need to supply additional information after choosing the 
command. For example, after you choose the Print command, you're asked to 
specify additional information about the print job, such as the number of 
copies you want to print. 



The Macintosh Interface 43 

Disabled commands. A command is disabled when it wouldn't make sense 
for you to choose it or when you've reached a limitation of the program. For 
example, if a program can have only one document open at a time, its Open 
command is disabled when a document is already open. When a command is 
disabled, it appears gray. You can move the mouse over a disabled command, 
but the command won't be highlighted. It's also possible for an entire menu to 
be disabled. In a drawing program, for example, the Font menu might be dis­
abled unless you're currently typing or editing text. You can pull down a dis­
abled menu to view its commands, but all of them appear gray. 

Hierarchical Menus 
A special type of menu, the hierarchical menu, is finding its way into more 

and more Mac applications. A hierarchical menu is a menu within a menu. 
When you select a hierarchical menu title, an additional menu called a sub­
menu appears. A hierarchical menu is denoted by a right-pointing triangle 
adjacent to the menu item, as shown in Figure 3-11. You don't need to point 
to this triangle to open a submenu; the submenu opens automatically after a 
very brief delay. This delay is built into the Mac's Menu Manager. Without it, 
making your way through a menu with more than one hierarchical menu 
would be tedious, since each submenu would open briefly as the mouse 
pointer passed through its title. 

Type specs ••• 
Paragraph ••• 
Indents/tabs ••• 
Define styles ••• 
Spacing ••• 

............................................................... 

Alignment 
St le 

.0.881 
Underline .0.88U 
Strikethru .0.88/ 

.o. 88 o 

.o.88 
Reuerse 

Figure 3-11. A typical hierarchical menu. 
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As Figure 3-11 shows, a submenu can have its own keyboard equivalents, 
and can even have submenus of its own. Hierarchical menus allow program­
mers to cram more commands into their programs' menus, but they can be 
awkward to use, especially if a submenu contains submenus of its own. If you 
see a program that uses hierarchical menus with reckless abandon, evaluate it 
carefully before buying; awkward design may crop up in other areas of the 
program as well. 

Dialog Boxes 
Programs constantly need information from us. What document do you 

want to open? How many copies do you want to print? What text do you want 
to search for? With the Macintosh, you supply such information using dialog 
boxes. A dialog box is a special kind of window that appears when a program 
needs more information-often after you've chosen a menu command. As 
Figure 3-12 shows, within a dialog box are controls that let you supply that 
information with a minimum of typing. 

LaserWrlter Page Setup 6.o 

Paper: ® us Letter 0 R4 Letter 
,__.- 0 US Legal 0 85 Letter 0 I Tabloid 

Radio --- Reduce or Printer Effects: 
buttons Enlarge: .... Substitution? 

Orientation ,.. TeHt Smoothing? 

•
liQl Smoothing? 
l!t;ll Bitmap Printing? 

Text box boxes 

Figure 3-12. The Page Setup dialog box 

([ OK 

(Cancel) 

(options) 

Help ) • 

Buttons-

The Page Setup dialog box contains almost all the controls you will see in a 
dialog box, including: 

Check boxes, which let you select or deselect a specific option. 

Radio buttons, which let you select only one option out of a list of options. 
Radio buttons are so named because they work like the station-changing but­
tons on a car radio. 

Text boxes, which let you supply typed values. 

Buttons, which let you confirm your choices by clicking a button labeled 
OK, or cancel them by clicking a button labeled Cancel. Some buttons, such as 
the Help and Options buttons in the Page Setup dialog box, may lead you to 
additional dialog boxes. 
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The distinction between check boxes and radio buttons is an important 
one. With check boxes, you can select any or all options in a group of options. 
But with radio buttons, only one option within the group can be active. If you 
click a different option within that group, the previously selected option is 
deselected (see Figure 3-13). 

Choose one:-----, 
®Democrat 
0 Republican 

Choose any three: 
181 Breakfast 
181 Lunch 
181 Dinner 

Figure 3-13. Comparing check boxes and radio buttons. 

Dialog boxes are almost always modal. When a program's modal dialog box 
is open, you can't perform any other tasks until you either confirm or cancel 
the dialog box. 

Pop-Up Menus 
Dialog boxes can contain menus of their own called pop-up menus. A pop-up 

menu normally displays the currently selected option. When you point to the 
option and click, the menu 11pops up," revealing additional options, as shown 
in Figure 3-14. When you choose a different option and release the mouse 
button, the pop-up menu closes and the new option becomes the visible one. 
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([ OK D 
Paper: ® US Letter 0 R4 Letter O I 

0 US Legal 0 B5 Letter . Tabloid ( Cancel ) 

Reduce or lllmll% 
Enlarge: 

Orientation 

flllt§] 

Printer Effects: 
181 Font Substitution? 
181 TeHt Smoothing? 
181 Graphics Smoothing? 
181 Foster Bitmap Printing? 

(Options) 

( Help ) 

([ OK )J 
Paper: ® us Letter 0 R4 Letter 

0 US Legal 0 B5 Letter ( Cancel ) 

Reduce or lllmll% 
Enlarge: 

Orientation 

Figure 3-14. A pop-up menu. 

Prin 181F..,...,. ____ ................ 

181 TeHt Smoothing? 
181 Graphics Smoothing? 
181 Faster Bit mop Printing? 

Typing Values in Text Boxes 

(Options) 

( Help ) 

The text box is the only place within a dialog box where you'll have to type 
a value. Figure 3-15 shows just a few of the ways you might use text boxes: to 
type a name for a new document, to specify search-and-replace text in a word 
processor, and to specify the number of copies to print. 
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Saue Document Rs: 

Find What: 

Change To: 

LaserWriter "P3400PS" 

Pages: 0 Rll ® From: To: EJ 
Figure 3-15. Some typical text boxes. 

In a dialog box containing more than one text box, you can move from one 
text box to the next by pressing the Tab key, as shown in Figure 3-16. 

Copies:l•l Pages: 0 Rll To: EJ 
Pages: 0 Rll ®From: 1•1 To: EJ 

J, 

Pages: 0 Rll To: 1-1 
Figure 3-16. Press the Tab key to move from one text box to the next. 

The Insertion Point and the 1-Beam Pointer 
While we're talking text entry, let's cover two terms you'll encounter 

throughout this book and in most Mac programs. In the IBM PC world, the 
blinking underline that appears at the point where you're typing is called the 
cursor. In the Macintosh world, the point at which your typing appears is 
called the insertion point and is represented by a blinking vertical bar. 
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To control the position of the insertion point, you use the /-beam pointer. 
The arrow-shaped mouse pointer assumes an I-beam shape when you move 
the pointer to an area where text can appear. In a word processing program, 
the I-beam pointer appears when you're pointing at the page area. It may also 
appear within a text box in a dialog box. (It's up to the application's developer 
to change the pointer shape when it enters a text box. Some developers don't 
bother; in these cases, the pointer remains an arrow when it's in a text box.) 
Figure 3-17 shows the 1-beam pointer and the insertion point. 

l 

This is where I'm typing 

Figure 3-17. The 1-beam pointer (top) and insertion point (bottom). 

Selecting Text 
The Mac offers standard text-selecting features that work in all programs as 

well as in the text boxes that appear in dialog boxes. (Many programs also 
provide additional text-selection shortcuts; we'll sample some of these short­
cuts in Chapter 9.) 

Dragging. The most common technique for selecting text, dragging in­
volves moving the mouse pointer to the location that marks the beginning of 
passage you want to select, and then dragging until you've reached the last 
character you want to select. As you drag, the Mac highlights the text you've 
selected. 

Double clicking. When working with text, double clicking selects words. If 
you double click and then drag, the Mac continues to select text in one-word 
increments. 

Shift-clicking. Shift-clicking involves pressing the Shift key while clicking 
the mouse pointer elsewhere in the document. (This technique is sometimes 
called extending a selection.) Shift-clicking is especially useful for selecting a 
large portion of text. Simply move the insertion point to the start (or end) of 
the text you want to select. Next, use the mouse and the window's scroll bar to 
locate the point that marks the end (or start) of the passage you want to select. 
Finally, press and hold down the Shift key while clicking at that point. It's 
much faster than dragging-and yawning-while the document window 
scrolls. 
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Incidentally, when you've selected some text as a prelude to replacing it 
with new text, don't bother pressing the Backspace or Delete key before typing 
the new text. Simply begin typing; the first character you type will clear the 
selected text. 

THE FINDER 
The first place you encounter the user interface elements we've just de­

scribed is the Finder, the Mac's file- and disk-management software. Many 
people erroneously describe the Finder as "the Mac's operating system." The 
Finder is actually an application-like Microsoft Word or MacPaint. Unlike 
these applications, however, the Finder runs immediately after you start your 
Mac and also takes over when you quit an application. And instead of letting 
you process words or paint with pixels, the Finder helps you manage disks, 
applications, and documents. 

If you've used the IBM PC, you might think of the Finder as a very sophisti­
cated, college-educated version of MS-DOS' COMMAND.COM command 
processor, which displays the DOS prompt and interprets your typed com­
mands. If you've used the Microsoft Windows operating environment under 
MS-DOS, there's a closer parallel: the Finder performs for the Mac many of the 
same jobs that the MS-DOS Executive performs for Windows. The Finder's 
parallel in the OS/2 world is the Presentation Manager. 

Because the Finder is a special application that the Mac runs, it's possible to 
replace the Finder with other file- and disk-management software. Several 
companies have created 11Finder surrogates" that work more quickly than the 
Finder or provide useful features the Finder lacks; we'll discuss the best of them 
in Chapter 10. 

The Finder's jobs 
Let's look briefly at the jobs the Finder performs and how it performs them. 

Displaying the contents of disks and folders. It isn't named the Finder for 
nothing. The Finder's primary job is to let you view the contents of disks and 
folders in any of six viewing methods, as shown in Figure 3-18. In System 6.0 
and earlier versions, the Finder performs this job by creating and maintaining 
an invisible file named DeskTop on every disk you use. (An invisible file doesn't 
appear on the desktop; that's to keep us users from trying to open it or throw it 
away.) The DeskTop file performs several important behind-the-scenes jobs 
that we'll look at later in this chapter. 
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§i0 Storage By small icon 
7 items 204K in disk 581K available 

LJDocuments !I Proposal Plan •1 IQ 
Backup CMy Picture lfiTops 

lo 
101 IC i2l 

§0 Storage t!J: By icon 
7 items 204K in disk 581 K available 

® LJ g 
HD Backup Font Utility Documents My Picture Tops 

Proposal Floor Plan •1 

101 10 i2l 

Storage 0: By name 
Size Kind Last Modified 

CJ Documents - folder Wed, May 31,1989 9 :05PM Q 
D Floor Plan •1 14K MacDraw 111.1 d ... Mon,May 9,1988 I O:OOPM 

<11 Font Utility 72K application Fri, Dee 18, 1987 12:00PM 

<11 HD Backup 24K applicallon Thu, Jan 15, 1987 10:32 AM 

D My Picture 7K MacPaint2.0 doc .•. Wed, May 31,1989 9 :12PM 

D Proposal 10K Word document Wed,Jun 1 , 1988 2 :24PM 

D Tops 66K Chooser document Mon, Nov 16, 1987 2 :31PM 

0 
01 10 i2l 

Storage By Date 

Name Size Kind Last Modified 

D My Picture 7K MacPaint2.0 doc ... Wed, May 31 , 1989 9 :12PM Q 
CJ Documents -- folder Wed, May 31, 1989 9:05PM 

D Proposal IOK Word document Wed, Jun 1, 1988 2:24PM 

D Floor Plan •1 14K MacDraw 111 .1 d ... Mon, May 9,1988 !O :OOPM 

<11 Font Utility 72K application Fri, Dec 18, 1987 12 :00 PM 

D Tops 66K Choostr document Mon, Nov 16, 1987 2 :31PM 

<11 HD Backup 24K applieallon Thu, Jan 15,1987 10 :32 AM 
0 

101 10 i2l 

Figure 3-18. The Finder's viewing methods. 



The Macintosh Interface 51 

storage t!E By Size 

§ill Kind Last 

Font Utility 72K application Fri, 18, 1987 12:00 PM Q 
D Tops 66K Choosor Mon, Nov 16,1987 2 :31PM 

HD Backup 24K application Thu, J an 15, 1987 10 :32 AM 

D Floor Plan •1 14K MacDraw II 1 .1 d ... Mon, May 9 , 1988 !O :OOPM 

D Proposal 10K Word documont Wod, Jun 1 , 1988 2 :24PM 

D My 7K MacPaint 2.0 doc ... Wod, May 31 , 1989 9 :12PM 

D Documt nts -- fold or Wod, May 31, 1989 9:05PM 

K5 
01 IQ '21 

50 Storage t!];;; By Kind 
Namo Sizo Kind Last 

Utility 72K application Fri, Doc 18, 1987 12:00 PM Q 
HD Backup 24K application Thu, Jan 15, 1987 10 :32 AM 

D Tops 66K Choosor docum•nt Mon, Nov 16, 1987 2 :31PM 

D Floor Plan •1 14K MacDraw II 1 .1 d ... Mon, May 9, 1988 10:00 PM 

D My Picturo 7K MacPaint 2 .0 doc ... 31,1989 9 :12PM 

D Proposal 10K Word documont W•d, Jun 1, 1988 2:24PM 

0 Docum•nts -- 'o'od,May31,1989 9 :05PM 

0 1 It:: '21 

Figure 3-18. (continued) 

Opening applications and documents. When you double click on a 
program's icon, the Finder starts that program. When you double-click on a 
document, the Finder determines which application created it, and it starts 
that application and passes the document's name to it. The DeskTop file is a 
key player in allowing the Finder to determine which application created 
which document. (Incidentally, some people use the term launch to describe 
the process of starting a program, as in, "I launched MacWrite.") 

Organizing documents and applications in folders and on the desktop. 
The Finder works together with the Mac's system software to allow you to 
create a filing system that efficiently holds your documents and applications. 
You can also move document and application icons around on the desktop 
and within disk and folder windows to create a personalized workspace where 
everything is where you want it. 

Managing application and document files. The Finder helps you manage 
the contents of disks. With it, you can: 

• copy a file to a different disk by dragging its icon to that disk's icon or 
window 

• duplicate a disk by dragging its icon to a different disk's icon 










































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































