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1

Part of the reason it’s so easy to learn Mac
programs is that there are alternate ways of
giving all kinds of commands. If you want
to close something, you might click the
close box, or choose Close from the File
menu, or hold down the Command key and
type a W. You might scroll through a list
with the arrow cursor keys or by clicking
on an arrow on the screen with the mouse,
by dragging a scroll box, or by typing the
first letters in your selection. If there’s a
logical way to do something, you'll
probably stumble across it, without ever
consulting a user’s manual. Besides,
anyone can figure out how to point at
things with a mouse.

Most of the time, just pointing at something
doesn’t really do much. You have to press
and release the mouse button as well, an
operation called clicking. This yields an
immediate result, determined not just by
where you click, but also how you click. If
you point at an image and click it, it may
become highlighted (black and white are
reversed) to signify that it’s selected.
Selecting something indicates that it’s
ready to by modified. If you quickly click
twice on something, that’s called
double-clicking. Double-<clicking starts
something, opens something, or selects
something that a single click doesn’t.

There are several other variations on
clicking. If you move the cursor across the
screen as you hold down the mouse button,
you're clicking and dragging. When you're
using a graphics tool like a pen or a paint
brush, clicking and dragging is how you
press it to the paper, so to speak. Clicking
and dragging can move objects around on
the screen, and it’s also used to select
multiple items and draw selection boxes
around objects. By dragging the cursor

over an area, perhaps a group of musical
notes, you make a selection that starts at
one point and ends at another, highlighting
everything in between. A variation called
shift-clicking involves clicking the
beginning, holding down the Shift key, and
clicking the end of the selection.
Sometimes you can click an object, hold
down the Shift key, and select other
objects, without selecting everything in
between. If you select something as you
hold down the Command key (the one with
an Apple on it), that's command-clicking. If
it's the Option key being held, that’s
option-clicking. Then there’s command-
shift-clicking, option-shift-clicking, option-
command-shift-clicking, ad infinitum.

Many choices are made by clicking
onscreen buttons. A button is simply a spot
to click, drawn to look like some kind of
pushbutton, and often serving the same
kind of purpose. Buttons are highlighted at
the moment you click them. Buttons let
you make choices like “Yes”, “No”, or
“Cancel”, or they may open files or
windows or simply turn something on and
off. In a sequencer, for example, buttons
are used to play, record, rewind, select,
solo, and mute tracks. Buttons may select a
range of values, like MIDI channels or
velocity levels. If a button is surrounded by
a thick-thin double line, pressing the Enter
or Return key has the same effect as
clicking the button.

Buttons appear in windows and in dialog
boxes. A dialog box is an interactive window
that lets you respond to the computer.
Unlike a normal window, a dialog box can’t
be moved or resized, and the computer
may refuse to do anything else until you
respond to it. It's where you make choices
and supply data, resulting in an effect of
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some kind. One of the choices may be a
Cancel button, which closes the box and
says, in effect, “never mind”.

In addition to buttons, windows and dialog
boxes may contain numeric or text fields,
blank spaces where you enter information,
usually by typing. An insertion point,
frequently a blinking vertical line, shows
where your typing will appear. You can tell
when a field expects your input; it contains
a blinking cursor or the entire field is
highlighted in black. If there’s a series of
fields, you can usually move the insertion

point from one to another with the Tab key.

LaserlWriter “LaserlWriter”

MIDI event, such as playing a note or
moving a continuous controller, like a
modulation wheel or sustain pedal.

Menus, palettes, and windows

At the top of the Mac screen is the menu
bar, a vertical strip listing command
headings. Many commands are selected
from pull-down menus accessed from the
menu bar. To choose a command, click on
its heading in the menu bar, then drag
down to the command and release the
mouse button. Commands are how we tell
computers what to do.
They’re used to create

Copies:@
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and manipulate files,
programs, and disks,
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A good example of fields and buttons in a
dialog box is the box that appears when
you print a document. When you choose
Print from the File menu, a dialog box lets
you specify paper size, number of pages,
number of copies, and printing resolution,
and then start up and stop the printer.
Some dialog boxes show a scrollable list of
choices, and when you click an item in the
list, it becomes highlighted. When one
choice leads to another, you may see
several dialog boxes in succession.

Some Macintosh programs, especially
music programs, have numeric fields that
scroll to higher or lower values when
clicked in the upper and lower halves.
Some of them scroll faster as you drag the
cursor away from the field, which is handy
for scrolling through a large range of
values. A lot of MIDI programs let you
enter information into a field by sending a

to modify selections, to
change the appearance
of the screen, to print
pages, and for dozens
of similar functions. Sometimes, a menu
has sub-menus, menus that pop up from
main menu selections. Some menus are
called tear-off menus because when you
click and drag them away from the menu
bar, the whole menu moves to wherever
you drag it. A few programs have windows
with mini-menus that pop up from menu
bars to affect selections within those
windows.

Some programs let you choose functions
from a bunch of icons on a palette bar or
tool palette, usually off to the side. Some
have tear-off palette bars. Palette bars are
good for quickly selecting tools, symbols,
patterns, and various functions, just by
clicking the appropriate icon. Such a bar
may contain music symbols, graphics tools,
fill patterns, etc. When you click a tool’s
icon, the cursor becomes that tool, ready to
carry out its function.

s = —
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Windows are onscreen boxes that contain
images. Most windows conform to a certain
set of features that make them useful. A
standard Mac window has a title bar at the
top, resize boxes in the right corners, a
close box in the upper left corner, and
possibly scroll bars on the right and bottom
edges. A window can usually be moved
around by clicking and dragging on its title
bar. Close it and send it away by clicking in
its close box.

Your view of a window’s contents is
changed with scroll bars. Scroll bars have
three elements: a gray column, a square
“thumb” which travels along the column,
and an arrow at each end. The thumb’s
location on the column indicates the
location of your view of the document. If

you're looking at a text file that’s three
screenfuls long, positioning the thumb in
the middle of the right-hand scroll bar
shows you the middle screenful. You can
scroll to a new view by clicking and
dragging the thumb to a new location on
the bar. Scroll a screenful at a time by
clicking directly on the gray column. Click
on an arrow to scroll just a little, or click an
arrow and hold the mouse button to scroll
continuously.

The computer keyboard

In addition to the letter, number, and
symbol keys found on typewriter
keyboards, Mac keyboards have special
purpose keys. Some of these keys, like the
Option, Command, and Control keys, are
used in combination with other keys. Older
Macs don’t have a Control key, but most
Mac programs don’t use it anyway. The
arrow keys to the right of the Space Bar
change the position of the cursor, so
they’re called cursor keys. Some keyboards
have function keys. A function key sends a
pre-assigned command, like Save or Print,
when you press it.

More often, commands are given from the
keyboard with combination keystrokes. By
holding the Command key as you press the
letter S, most programs perform a Save,
storing the file on disk in its present form.
Pressing Command and N opens a new file.
Command-O opens documents, command-
W closes them, and command-P prints
them, depending on the application.
Command-period (.) often substitutes for
clicking Cancel, or to cancel an operation in
progress, like printing or playback. The
precise function of combination keystrokes
varies between programs, but there is a
certain amount of standardization. If
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combination keystrokes have the same
effect as selecting commands from menus,
they’re called keyboard equivalents.

There are utilities that let you set up any
keystroke or combination as a function key.
With a macro program such as QuicKeys
or MacroMaker, you can define your own
customized user interface. Such keystrokes
can be equivalent to selecting any menu
item, clicking a particular spot, opening a
certain file, running an application, and so
on. Their function is user-definable. Some
macro programs actually record a series of
actions as you perform them, and others let
you chain individual actions in series.

The Finder and MultiFinder

The Finder, also called the Desktop, is an
application that “finds your way around” on
disks. When you first boot up (turn on) the
Mac, you can’t use the computer until the

& File Edit Diew Special

Finder opens. Whenever you quit an
application, you’re sent back to the Finder.
It’s a key part of the Mac’s operating
system.

The Finder is an easy-to-use disk utility
program that uses the graphic metaphor of
documents in folders on a desk. It allows
you to open other applications and perform
basic utility functions. In the Finder, you
can name, delete, and arrange files and
folders, copy files from one disk to another,
initialize and copy disks, and shut down the
computer. To ensure that data is properly
stored on disk, you should always exit to
the Finder and shut down before you
switch off your Mac.

Five different kinds of icons appear in the
Finder: disks, folders, applications, files or
documents, and the trash can. Disk icons
appear in the upper right corner of the
screen. Double-clicking a disk opens its
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window, displaying folders, documents, and
applications. Applications and files are
opened by double-clicking their icons. If
they’re contained within a folder, you have
to open the folder’s window to see them.

Place an application or a file in a folder by
clicking and dragging its icon directly over
the folder. When the folder becomes
highlighted, the icon is placed in it. A new
folder is created by selecting New Folder
from the File menu, or by typing its
keyboard equivalent, command-N. With a
new folder already highlighted, select it to
type its new name.

If you select a file or a folder and drag its
icon over the trash can icon, it’s deleted
from the disk by choosing Empty Trash
from the Special menu. If it’s locked, you
can usually throw it away by holding the
Option key as you drag it into the trash. If
you try to throw away an application, you’re
asked if you're sure you want to do that.
You can bypass this warning, also by
holding Option as you drag the icon into
the trash. When you quit the Finder by
shutting down or opening another
application, the trash is automatically
emptied. When you're finished using a
disk, dragging its icon into the trash can
ejects it and removes its image from the
screen.

There are several ways of displaying
folders and their contents. They can appear
as full-sized icons, small icons, or in a list.
The list can be arranged alphabetically, by
date, by size, or by kind, depending on your
choice in the View menu. If displayed as a
list, useful information is shown along with
a tiny generic icon, like its size and the time
and date it was most recently changed.
This information, along with the time and

date of its creation and a text block typed in
by its user, can also be seen in an
information window by selecting a file and
choosing Get Info... (command-I) from the
File menu. Applications, files, and folders
can be locked in the information window, to
prevent you from casually throwing them
into the trash.

Applications and files can be selected and
dragged into a different folder, which
removes them from their previous folder.
They can be copied onto another disk by
dragging them over the new disk’s icon,
which doesn’t delete the original. The
contents of an entire disk can be copied
onto a different disk by dragging one disk’s
icon over another.

Normally, the Finder opens when you
power up the Mac. In the Finder, there’s a
selection called Set Startup... in the Special
menu. By choosing Set Startup..., then
selecting an application, whenever you
restart your computer, the selected
application opens first, rather than the
Finder.

MultiFinder is a multi-tasking alternative
to the Finder. With MultiFinder, you can
have several applications open onscreen at
the same time. One of the applications is
always MultiFinder itself, which means that
you can always perform Finder-type
operations like deleting files and opening
other applications. It also lets you work on
a document while printing or downloading
another. Cutting and pasting between
applications is easier. Using MultiFinder in
combination with Apple’s MIDI Manager
and PatchBay, MIDI applications can share
and exchange data in real time. To use
MultiFinder, you need plenty of memory,
typically a megabyte for every application in
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File dialogs also appear when you first save
something to disk, so you can specify into
which disk or folder it goes. This type of
dialog box has a field for naming the file as
well, and sometimes buttons to specify its
format.

The Edit menu

Most applications, including the Finder,
have an Edit menu just to the right of the
File menu. The Edit menu makes it
possible to cut and copy a selection, storing
it in a section of memory called the
Clipboard, and paste it to another location.
Select something to be copied or cut,
choose the command, then move the
insertion point and choose Paste.
Sometimes the Edit menu also includes a
choice for clearing a selection, deleting it
without placing it on the Clipboard. Some
applications even let you view the contents
of the Clipboard.

If you make a mistake, you can correct it by
choosing Undo from the Edit menu. This
takes back your previous action, provided
you haven't clicked the mouse or
performed another action since then. If you
accidentally delete a sequencer track that
took hours to record and edit, Undo can
save the day. Unfortunately, it can’t get
back something that’s been thrown in the
trash can when the trash is emptied.
Usually, when you undo something, the
Undo command turns to Redo, so you can
take back your Undo command. Sometimes
Undo only applies to deletions, replacing
whatever was cut, cleared, or erased. A few
programs have multiple levels of Undo, so
you can perform a series of edits, then take
back each step, one at a time.

System resources

Every startup disk has a folder called the
System folder, which contains the Finder,
the System, the printer drivers, and other
operating system files. The size of the
System file itself depends on the resources it
contains. Resources are things like fonts,
desk accessories, icons, and sounds which
are contained in the System. Some
resources may be manipulated, adding and
removing them from the System to suit
your needs. It may contain as many or as
few resources as you wish, within limits. By
changing its resources, your computer’s
operating system can be customized.

Fonts are a familiar resource to Mac users.
There are two kinds of fonts: display fonts,
also called screen fonts, and printer fonts,
also called laser fonts or PostScript fonts. A
display font is a representation of a typeface
that appears onscreen. You can change the
appearance of text, usually by selecting it
and choosing a different typeface from the
Font menu. When you print a document
with a dot-matrix printer like an Apple
ImageWriter, the printer uses the display
font to print it at the same bit-map
resolution as the screen. When you print
with a PostScript printer like a LaserWriter,
you need printer fonts for maximum
resolution. Instead of being installed in the
System, printer fonts are simply dragged
into the System folder. To use a printer
font, its corresponding display font must be
in the System so it appears in the Font
menu.

Desk accessories are equally familiar. Desk
accessories, or DAs, are small applications
that can run while full-sized applications are
open. DAs give you multitasking without
the memory requirements of MultiFinder.
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The System file comes with several useful
DAs like the Alarm Clock, Calculator,
Chooser, Key Caps, and Scrapbook. You
can add new DAs and remove the ones you
don’t need with an Apple utility program
called the Font/ Desk Accessory Mover,
or F/DAM for short.

processor DAs let you create, save, and
open text files without quitting what you're
working on. For musicians, there are DA
patch librarians to send new sounds from
your Mac to your synthesizer without
quitting. Because the number of fonts and
DAs is limited, you may need a font/DA
utility like Suitcase II or
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A few desk accessories are indispensable.
The Control Panel lets you change sound
generator volume, time and date,
background pattern in the Finder, mouse
tracking speed, settings for CDEVs and
some INITSs, and other details which are
stored in the Mac’s battery-backed
parameter RAM. Another
useful DA is Key Caps, which

appearance. If you click the
Desk Accessory button, it
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the Remove button. To add a font or DA to
your System file, open the file containing it,
select it, then click the Copy button. You
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can display every character in
any font. If you use more than
one printer, the Chooser is
used to select printers and
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discontiguous selections. Complete
instructions for using Font/Desk Accessory
Mover can be seen by clicking its Help
button.

Deleting fonts and DAs is useful for
“slimming down” your System to free up
disk space. If your startup disk is a floppy,
you need all the space you can get. At least
one DA is required, so F/DAM will refuse
to remove the last one. All fonts can be
removed except for four required system
fonts: Monaco 9 point, Geneva 9 point,
Geneva 12 point, and Chicago 12 point.

INITs are another kind of system resource.
They are loaded into memory when you
start up your computer and run in the
background until it’s switched off. INITs
include things like macro programs, screen
savers, print spoolers, and virus detectors.
Be careful that you have enough RAM to
support the INITS in your System, or you
may encounter memory problems when
you run large applications.

Another system resource that should be
mentioned is Apple’s Macintalk. Macintalk
is a system file that’s required by program
that makes the Mac speak. Talking
Hypercard applications, games, kid’s
programs, and desk accessories like the
Talking Moose can’t work without
Macintalk in the System folder.

Printing

Music scoring software exists to print
music on paper. For that you need a printer.
There are three kinds of printers that are
most at home with the Macintosh: a
dot-matrix Apple ImageWriter, a
QuickDraw-based printer like the Apple
LaserWriter IISC or the Hewlett-Packard
DeskWriter, and a PostScript printer, most
often a laser printer. An ImageWriter uses
an inked fabric ribbon and prints at the
same resolution as the Mac screen: 72 dpi
(dots per inch). What you see on the
screen, you get on paper, jagged lines and
all. Other dot matrix printers without the

Just what is PostScript, anyway?

PostScript is a page description language used by some computer programs and output devices such as laser
printers. Licensed to various manutacturers by Adobe, its developer, it has helped revolutionize the printing industry.
PostScript tells a processor how to draw text and graphics, including music symbols, on a page. It describes images
in a high-level computer language, not unlike English, as a series of instructions. A curve, for example, is described by
its mathematical formula rather than as an arrangement of pixels. A PostScript font is a set of complex calculations for
drawing every letter in a particular typeface.

The resolution of a PostScript image is limited only by the output device. An image can be as sharp as its printer i§
capable. The same PostScript document prints out on a LaserWriter at 300 dpi and on a Linotronic 300 at 2540 dpi.
Images may be in black-and-white or color, again depending on the output device.

Some computers use a version called Display PostScript for monitor output, insuring that onscreen image§ look
almost exactly the same as when they're printed. Just like the version for printers, the coarseness of Display
PostScript is dependent on the resolution of the display screen.

Ultimately, printers and monitors do generate images as an assembly of bit-mapped dots. For finer resolution, some
devices have higher dot density (measured in dots per inch) than others. Inside or attached to every PostScript output
device, there’s a dedicated image processor called an interpreter. Its job is to convert instructions from a PostScript
program into a bit-mapped pattern of dots at whatever resolution the output device can handle.
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ability to print 72 dpi bit-mapped graphics
may not accurately reproduce what’s
onscreen, if they can print it at all.
QuickDraw-based printers print
high-resolution text by scaling down large
fonts. PostScript printers usually have the
best resolution, typically 300 dpi or better.
Superior resolution results in smoother
curves, less jagged angles, and better
definition of text and images.

When printing on an ImageWriter, there
are at least three degrees of print
resolution. Draft printing prints very
quickly in a simple, computerized-looking
font. Music doesn’t usually print in draft
mode. Better resolution prints something
as it appears onscreen. High quality
resolution actually prints at 144 dpi, twice
the resolution of the Mac screen. For high
quality text, font dimensions are taken from
an installed display font twice the size that’s
indicated, scaled by half. If twice as big isn’t
installed, the driver uses the largest font
size available and scales it. A printer that
uses QuickDraw, like GCC’s Personal
Laser Printer, uses the largest font size it
can find and scales it down. If you use a
QuickDraw printer, you want very large
font sizes installed for the best print quality.

To use any printer, an appropriate printer
driver should be installed by placing it in
the System folder. The Macintosh System
disk comes with drivers for the
ImageWriter and LaserWriter, and other
printer drivers are available. To avoid
trouble, the version of the driver should
match the version of the System. Most
applications have a Page Setup... command
in the File menu to tell your document
about your printer.

It’s possible to print the entire contents of
the Mac screen, or take a “snapshot” of the
screen and save it as a paint-program
document. To do a screen dump to an
ImageWriter, press Caps Lock, then
shift-command-4. If you don’t press Caps
Lock, you print the contents of the
currently active window. To create a paint
document of the screen, press shift-
command-3, or use the Camera DA. There
are also utilities for doing a screen dump
directly to a laser printer.

The Chooser is a desk accessory that lets
you select which printer driver your
computer uses to print. Your choice, of
course, depends on which printer your
computer’s attached to. To change drivers,
just click the new driver’s icon and if a list
of connect printers shows up, click the one
you want to use. The Chooser also lets you
turn AppleTalk on and off, and type in your
user name.

Print spoolers are a real convenience. They
allocate a certain amount of RAM as a print
buffer. When you give the Print command,
the printer data is loaded into this buffer.
Then you can go back to work while your
document is being printed. Large, complex
documents take up lots of memory, so the
use of a print spooler may be restricted by
the amount of RAM in your computer.

Copy protection

It’s an unfortunate fact of life that the
majority of music software is copy-
protected. In most cases, this means that
you can’t normally create a backup copy of
an application disk. Copy protection
prevents people from indiscriminately
distributing software that’s not paid for.
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Most software works when you use a key
disk, inserting the original floppy when you
open a program before it will run.

Alot of professional music software uses a
method which makes it impossible to copy
to another floppy, but gives you a limited
number of hard disk installs. Once installed,
you can run a program without using a key
disk. When you first run a protected

—
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floppy master.

There are 1 hard disk volume(s) attached to this
system. You have the option to install 2 copies of
M™ 2.0 onto any available hard disk. You may
also remove any installed copies to the original

Some non-copy-protected applications don’t
fit on a single floppy, but have to be
installed to a hard disk from a series of
floppies. The only copy protection on some
software is a serial number embedded in its
code. If you give copies to your friends,
your serial number points to who it came
from. Some programs even ask your name
the first time you run them, which is
subsequently displayed every time you run
them. Other software that
isn’t copy-protected may a
specialized peripheral like
Music Publisher’s Presto
keypad.

-

[ instan ) (

Remoye ]

( Execute original )

[Execute Installed)

[ Finder ]

e t—————————

application from its original disk, the
program detects if there’s a mass storage
device attached to your Mac. A window
appears to install an application or remove it
from the hard disk, recovering an install.
Installing a program creates an invisible
document that’s needed to run it. If i’s not
installed on your hard disk, you can still use
the key disk method. The risk in installing
an application is that if the hard disk
crashes or you forget and throw the
application into the trash, you lose the
install. Also, if you use a de-fragmentation
program to rearrange the data on your hard
disk, remove all installed applications first.
Some programs come with separate utilities
for installing to a hard disk.
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MIDI interfaces also connect to the Mac’s
serial ports, so you can enter musical
information from MIDI instruments. Some
devices, like certain samplers, connect
directly to the serial port. The SCSI port
offers another means of input, receiving
information from external devices like

All personal computers have

at least four functions: input,
output, processing, and storage. Every
Macintosh includes all the hardware it
needs to fulfill these functions. A
computer’s potential computing power is
determined by its hardware. Hardware is
the main difference between more than ten
existing models of the Macintosh.

Two means of user

input are common to
every Mac. The
keyboard is used to
type text and to issue
commands. The mouse
is used to select text
and
onscreen
graphics,

samplers and scanners.

The display monitor is the Mac’s primary
means of output in the form of bit-mapped

text and

Hard Disk

)

graphical
images.
The Mac
screen
supplies
visual
information

] g |

to choose TEeE
IDI )
commands,  ps "oee | BB ®

...""

External monitor

and to click

Printer

to its user.
Its
standard
display

buttons or 5 P
whatever

else needs

| ] (7[5 0 Y I
o D L]

resolution

clicking.
On most Macs, the keyboard and the
mouse connect to the Mac’s ADB (Apple
Desktop Bus) ports. Via ADB, additional
devices can be daisy-chained to the
keyboard, including track balls, light pens,
graphics tablets, and other input devices.

Two RS-422 serial ports provide additional
sources of input. One is marked as a printer
port and the other as a communications
port, though most software that uses serial
ports can use either. With a modem
connected to the communications port,
your computer can receive information
from other computers over telephone lines.

is 72 dpi
(dots per

inch), or

5184
square pixels
per square

inch. This is the same resolution as the
Apple ImageWriter dot-matrix printer. The
printer, communications, and SCSI ports all
provide output. Connecting a printer or a
plotter lets you display information on
paper. Connecting a modem lets you send
information to other computers. A MIDI
interface sends data to musical instruments.
The sound port provides audio information
in the form of beeps, bongs, synthesized
music, samples, and computer-generated

speech.
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The processor, also called the central
processing unit or CPU, is the heart of any
computer-based device, including desktop
computers. It’s the part that manipulates
information, performing calculations and
converting numbers into text, graphical
images, and other useful forms. The
processor needs instructions to know what
to do. These instructions come from ROM
chips and input devices.

The SE, the Portable, and all Macs made
prior to the Mac II contain a Motorola
68000 microprocessor. Though its internal
data path is 32 bits wide, it communicates
with other circuits via a 16-bit bus. In the
Mac, its clock speed is around 8
megaHertz. The Mac II contains a 68020,
which has a true 32-bit external bus and

twice the speed of the 68000 in other Macs.

The 68030 found in most current models is
even faster, with a built-in Paged Memory
Management Unit to simplify multitasking,
and data caches for the most recently
executed instructions. Both the 68020 and
68030 are capable of clock speeds up to 33
megaHertz.

The remaining function of hardware is
storage. There’s nothing better than a
computer for storing and retriving
information. Data is stored temporarily in
RAM, permanently in ROM and on optical
disks, or semi-permanently on floppy disk,
hard disk, magneto-optical disk, and tape
backup.

Random Access Memory, or RAM, is the
computer’s main memory, the workspace
where information is temporarily stored.
Random access means that the processor
instantly retrieves data from any memory
location without having to look for it. RAM
is very fast, but its contents are lost when

the power is switched off. At any particular
moment, RAM may contain an application,
a file, a few resources like DAs and fonts, a
disk directory, and the contents of the
Clipboard. With large amounts of RAM,
you can run more and larger files with
more and larger applications.

Read Only Memory, or ROM, contains
instructions for the microprocessor,
permanently stored on one or more static
memory chips. It tells the Mac what to do
when it’s switched on. It also stores most of
the instructions for controlling the disk
drive and the display monitor and for
dealing with input. It contains the
Hierarchical File System, the Macintosh
Toolbox, QuickDraw and Color QuickDraw
routines, and drivers for the various output
ports and any coprocessors. The processor
retrieves information from ROM just as
quickly as RAM.

Files and applications are stored on various
kinds of disks. Most desktop computers
have a drive for reading an writing to floppy
disk. Macs use single-sided, double-sided,
or high-density 3.5-inch disks with a
storage capacity of approximately 400K,
800K or 1400K. Two floppy drives are
convenient for copying from one floppy
disk to another, and practically necessary if
you don’t have mass storage. Hard disks
and other mass storage devices connect to
the Mac’s SCSI (pronounced scu#zzy) port.
Up to seven SCSI devices can be chained.

Some mass storage drives have removable
disks or cartridges for storing large
amounts of data on a portable magnetic
medium. These are great for storing
sampler sound files. Digital information can
also be stored on optical disks like
CD-ROMs (compact disc with read only
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memory) and WORM (write once, read
many) disks, and well as newer, eraseable
optical disks. Apple’s CD-ROM drive for
the Macintosh can also play standard audio
compact discs in stereo.

The Macintosh family

The original Apple Macintosh entered the
world on the afternoon of January 24, 1984,
a date that any self-respecting Mac pioneer
should be able to recall at the drop of a
proverbial hat. It had 128 kilobytes of RAM
(that’s one-eighth of a megabyte), a 400K
floppy drive that used a new kind of
single-sided 3.5-inch disks housed in plastic
shells with metal shutters, a pointing
device called a mouse, and something
called a “user-friendly graphical interface”
that made it comprehensible to the
teaming masses. It looked like no
computer ever built before. For $2495, the
Macintosh 128K was the first mass-
produced computer to use the Motorola
68000 32/16-bit processor, followed by the
Commodore Amiga and the Atari ST.

Back in those days, when software was
scarce and slow in coming, the Macintosh
withstood a lot of unfavorable (and unfair)
criticism in the press. Most computer folks
didn’t take it seriously. For a full year, all
Macs had the same 9-inch monochrome
screen, the same keyboard, the same
mouse, the same sound hardware, the
same clock/calendar circuit, ad infinitum.
With no expansion slots, everything was
standard, so everything was compatible.

When affordable RAM chips became easily
available, the 512K “Fat Mac” was
introduced, also for $2495. The original
Macintosh dropped to $1995. Upgrading an
older Mac was a simple matter of soldering

in new RAM chips. With half a megabyte of
memory — four times that of the earlier
Mac — the Mac 512K could run more
sophisticated programs.

Avyear after the Mac 128K’s introduction,
the Macintosh Plus appeared, sporting a
keyboard with a numeric keypad, a
double-sided 800K 3.5-inch drive, the first
Macintosh SCSI port, a revised 128K ROM,
and a full megabyte of expandable memory.
Along with the Plus, Apple introduced the
512Ke (Enhanced), a 512K with th ROM
set and a double-sided drive. An upgrade
from the 512 to 512Ke was offered for
around three hundred dollars, and is still
available.

The SCSI port was of special significance,
because it allowed the Mac to connect to a
new world of high-speed peripherals,
making it realistically possible to compete
with established business computers. SCSI
stands for small computer systems
interface. SCSI was an emerging standard
developed not by Apple, but by a group of
computer makers, The Mac was one of the
first computers to integrate it.

On Mac Pluses and all later models, the
printer and modem ports are round, mini-8
serial ports without the power pin needed
by earlier MIDI interfaces, sound
digitizers, and other hardware. The makers
of a few of these older devices offer
upgrades to adapt their hardware to newer
Macs. To use an older Mac with a newer
MIDI interface, all you need is an adapter
cable.

Macs made before the Plus use something
called the Macintosh File System. MFS is a
method of organizing files on a disk,
burned into the computer’s ROM. Later
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Mac ROMs, including the 512Ke, Plus, SE,
and II, feature the Hierarchical File System.
HFS lets you organize files in folders and
folders in other folders, in a hierarchy.
Older Macs don’t recognize HFS disks
unless the System folder on the startup
disk contains a system file called HD20. If
you own a Mac 128K or an older 512K, a lot
of newer software won’t run on your
computer, especially graphics applications.
Likewise, an HFS machine can’t run some
older Mac programs.

In 1987, both the Macintosh SE and the
Macintosh II were unveiled. The 512Ke
was discontinued and the Plus became the
entry-level machine, where it’s been ever
since. The Mac SE (SCSI-Enhanced) has
an SE expansion slot, a bit more speed than
a Plus, and a built-in cooling fan. A choice
of two keyboards and a redesigned mouse
connect via the Apple Desktop Bus, which
was introduced at the same time as the SE
and II. Nineteen circuits in the Mac Plus
were reduced to just one chip on the SE.

The SE is
available with
two internal
floppy drives or
with an internal
hard disk and a
single floppy
drive. Newer
SEs contain
Apple’s
1.4-megabyte
(1400K) FDHD
drive which
reads and
writes to disks
formatted for
the Mac,
MS-DOS, 0S/2,
and ProDOS.
The SE, the II, and subsequent Macs run
on both 120 volts and 240 volts, eliminating
the need for a power transformer when you
travel abroad.

With a true 32-bit 68020 processor running
at twice the speed of 68000-based Macs,
the Macintosh II also has a 68881
floating-point coprocessor for faster
numeric computations. The II has twice as
many SIMM locations as a compact Mac,
so it can hold twice as much RAM. There
are six 96-pin Nubus expansion slots and a
50-pin internal SCSI connector for internal
hard drives, but no port for an external
floppy drive. The Mac II doesn’t have a
built-in display, and requires one or more
expansion cards to drive a monitor. It
contains the Apple Sound Chip, a stereo
circuit with a sampling rate of 44.1 kHz.
The II was the first color Macintosh, with
ROM support for 16.8 million colors.
Though it runs software that earlier Macs
can'’t, a lot of pre-1988 Mac software doesn’t
run on the I
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The SE/30 is more powerful than the II,
but it looks almost exactly like an SE —
same small footprint, same monochrome
display, but with a 32-bit 68030 processor
running at four times the speed of the SE.
Its 68882 coprocessor crunches numbers
up to 25 times faster. It has one 1.4M
FDHD drive and a port for connecting a
second floppy drive. There’s also one
high-speed 030 Direct slot with a 120-pin
Euro-DIN connector to plug in an
accelerator card, a DSP (digital signal
processing) card, or a video card for a large
external monitor. The SE/30’s 256K ROM
is on a snap-in SIMM for easy replacement.
It contains Color QuickDraw, so it runs just
about any Macintosh software. The SE/30
is the only compact Mac with the Apple
Sound Chip.

The IIx looks like a II, but contains all the
same enhancements as the SE/30, plus six
Nubus expansion slots instead of an 030
Direct slot.
There’s room for
a larger internal
hard drive and an
optional second
FDHD drive. Like
the II, it lacks an
external floppy
port. At 24
pounds without a
keyboard or
monitor, the Mac
IIx CPU weighs
more than any
compact Mac.

The Mac Ilcx
looks like a
sawed-off Mac
IIx. It has only
three Nubus

slots, and it does have a port for an external
floppy drive. Like the IIx and SE/30, it has
a 68030 processor, a 68882 coprocessor,
and an FDHD drive. The Ilcx is the most
portable of the modular Macs.

With a 68030 processor running at 25 MHz,
the Macintosh Ilci is the fastest Mac
made by Apple. It features three Nubus
slots and a built-in 8-bit color video
controller, so connecting a monitor doesn’t
take up one of the slots. The Ilci also has a
direct 120-pin slot for a high-speed RAM
cache card.

Answering the demand for a laptop version
of the Macintosh, the Mac Portable has a
rechargeable, battery-operated power
supply and an active matrix liquid crystal
display screen. Like older Macs, it’s based
on the Motorola 68000, so its data buses
are 16-bit rather than 32-bit, but it runs at
twice the speed of other 68000-based Macs.
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The Portable has a power manager chip to
conserve battery life. It comes with one
megabyte of RAM, and a 40-megabyte hard
disk is available as an option.

Whenever you buy a computer or any piece
of music technology, you're running the
risk that a new model will come along to
make yours obsolete. What new Macs does
the future have in store? An entry-level
computer resembling the original Mac SE
is slated to eventually replace the venerable
Plus. A 68030 laptop version is probably
inevitable. Motorola’s 68040 will probably
find its way into future Macs. Only time will
tell, but Apple will certainly take new
models where no Mac has gone before.

Keeping up with upgrades

As computer technology advances, the
design and capabilities of musical
equipment (including desktop computers)
are subject to change. During the life of the
Mac, Apple and other companies have
offered upgrades to give older models the
power of newer ones. Among the most
useful hardware upgrades are ROMs with
new operating systems, faster processors,
and increased memory to handle

multitasking and larger, more demanding
applications.

Since the introduction of the original
Macintosh in 1984, ROMs have been
changed to support HFS, AppleTalk, and
newer hardware, SCSI and ADB ports have
been added, and the serial ports have been
redesigned. The capacity of floppy drives
has grown. The number of internal parts
has been reduced, and the keyboard and
mouse have been redesigned. Larger, more
capable Mac configurations have become
available, with stereo sound, expansion
slots, and color monitors. All current Macs
except the Plus and SE have the Apple
Sound Chip, with twice the performance of
the older Mac sound generator.

It's possible to buy certain hardware
upgrades from Apple, like kits to turn a
Mac 128K or 512K into a 512Ke or a Plus,
an SE into an SE/30, a Il into a IIx, or a Ilcx
into a Ilci. You can upgrade a 68020-based
Mac II to run software intended for 68030
machines simply by adding a 68851 PPMU
chip. Depending on the cost, upgrading
your Mac isn’t always a smart idea. It's
often cheaper to sell an old Mac and buy a
new one than to upgrade to a newer model.
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Memory expansion

Macintosh applications are becoming more
memory-hungry than ever. Fortunately, it’s
rather simple to boost the RAM in any
current model simply by replacing the
SIMMs. A SIMM is a single in-line memory
module, a small, plug-in circuit board
containing dynamic random access
memory (DRAM) chips. SIMMs with the
memory chips soldered on are called
surface-mount SIMMs. These are desirable
because they have a low profile and take
less space than socketed SIMMs. SIMMs
with chips in sockets are taller, which may
prevent installing an expansion card on an
SE or a hard drive on a II.

The SE and the Plus have sockets for four
SIMMs, two banks with two sockets each.
The SE/30 and all the IIs have two banks
with four sockets each. Both banks don’t
have to be filled, but you can’t have an
incomplete bank. Each bank must contain
SIMMs of the same size.

Most Macs are sold with a single megabyte
of memory in the form of four 256K
SIMMs. They may be replaced by one
megabyte SIMMs or the newer four
megabyte SIMMs. Replacing all four
SIMMs with 1M versions adds up to four
megabytes of RAM. If you replace two
256K SIMMs with 1M SIMMs, leaving the
other two in place, the result is two and a
half megabytes. If your Mac has eight
sockets, you can leave all four 256K
SIMMs in place and add up to four 1M
SIMMs, for a total of five megabytes. If all
eight SIMM sockets contain 4M SIMMs,
the computer has 32 megabytes of main
memory, 256 times as much as the original
Mac. Even larger capacity memory chips
no doubt lie in the future.

SIMMs are fairly easy to remove and
install, but if you feel uncomfortable
popping open your computer and mucking
around in its guts, get a service technician
to do the job. That way, if it doesn’t work,
you don’t have to pay extra to make it right.
Can you survive overnight without your
trusty Mac by your side?

Mass storage

Adding any mass storage device to your
Mac greatly increases your status as a
power user. For the Mac, mass storage
includes magnetic media like hard disks,
removable hard disks, removable
cartridges, megafloppies, Bernoulli disks,
and tape, including DAT, and optical media
like CD-ROMs, WORMs, and erasable
optical discs. Drives for these devices
connect to the Mac via the SCSI port. The
technology of mass storage is subject to
change in the next few years, and the
storage device you buy today may be
considered obsolete down the road.
Magnetic drives are faster than optical
drives, but they’re more prone to damage.
Optical media are written to and read by
lasers. Optical discs can store a lot more
data than magnetic disks (note the
difference in spelling), but optical drives
are generally more expensive.

For most people, a hard disk is the usual
choice for everyday data storage. Hard
disks are fast, pretty dependable, and
relatively economical. The cost of hard
disks has fallen dramatically in the last few
years, as their speed and storage capacity
have increased, ranging from 20 to as
much as 1000 megabytes. With a hard disk,
you can boot up your computer and have
immediate access to dozens of applications
and files. All your fonts, desk accessories,

*
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INITs, and other resources are always
online. SCSI hard disks are accessed much
faster than floppy disks, so loading and
saving times are decreased. A hard disk
can be internal, within your computer’s
case, or an external peripheral that
connects with a SCSI cable.

Unfortunately, they’re not very rugged.
Hard disks are not permanent storage,
because they can be fairly easily damaged
and data can be destroyed. Avoid dropping
a hard disk. (As I was writing this chapter,
my hard disk fell right off the table. Kids,
don’t try this at home.) If your hard disk
crashes, you can lose everything. For this
reason, it’s a good idea to acquire a good
backup utility to regularly backup your
hard disk on some other magnetic medium,
typically a series of floppies or a tape
backup drive, or to an optical medium like a
WORM or an EO for archiving. I've got
some bad news about copy-protection: If
you have music applications that have been
properly installed onto your hard disk,
there’s no way to keep from losing an
install in event of a hard disk crash.

The advantages of a removable storage
medium are that you can tuck it safely away
or take it with you wherever you go,
provided there’s an appropriate drive at
your destination. Removable-medium
drives are more expensive, but once you've
invested in the drive, it costs less to buy
more storage space.

Removable hard disks range in capacity
from around 30 to 200 megabytes. The
drive itself is a chassis for the disk pack,
which contains both the disk and the
read/write mechanism. Removable hard
drives are as fast or faster than fixed hard
drives, but considerably more expensive.

You can pack up a removable hard disk and
take it to another location, but to read it,
you need a drive like the one that wrote it.

Removable SyQuest cartridges are less
expensive, because the read/write
mechanism is in the chassis rather than in
the cartridge. They’re also more vulnerable
to damage. The media is smaller than
removable hard disks, and they all have a
capacity of 42 megabytes. Different vendors
repackage the drives they purchase from
SyQuest. Since all SyQuest drives are
identical, their cartridges are
interchangable, inscreasing the odds of
finding another drive to read it.

Bernoulli boxes are drives for high-density
5.25-inch disks that store from 20 to 44
megabytes. They’re not as fast as hard
drives, but they have a well-established
reputation for reliability, and drives aren’t
hard to find. Megafloppies are essentially
similar, but slower and less expensive.
They use disks that hold from 20 to 40
megabytes. Megafloppy drives aren’t
standardized, and they’re not considered as
dependable as Bernoullis.

Optical drives are considerably slower than
magnetic drives, but they’re still faster than
floppy drives. Optical discs permanently
store relatively huge amounts of
information. A single CD-ROM disc stores
over 550MB, and like any removable
medium, you can have as many CD-ROM
discs as you can afford. One company is
developing a CD-ROM jukebox capable of
holding 240 discs.

Though CD-ROM discs aren’t expensive to
manufacture, the drives are still fairly
costly, but prices are expected to drop
considerably in the next couple years. They
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have two disadvantages: they’re painfully
slow at present, and you can't store, alter,
or erase information on them (unless
you're into large-scale manufacturing).
Used mainly as a medium for software
distribution, you can buy CD-ROMs
containing entire reference libraries or
high-quality sampler sound libraries in
sampler editor format.

Erasable optical (EO) discs, like the ones
used for the NeXT computer, hold a lot of
promise. Storing around 600 megabytes,
they’re double-sided and can be flipped
over like an LP. These so-called “floptical”
discs are partially magnetic, because the
drive’s laser changes the polarity of the
surface. Reversing the polarity erases
stored information. Erasable opticals have
the fastest drives of all the optical discs, but
they’re the most expensive at present.

WORM drives are also expensive, but
they’re slower than EQ drives. Most useful
for permanent storage and archiving, you
can write to a WORM disc repeatedly until
it’s full, but you can’t erase or change
anything once it’s stored. A single disc
holds 200 or 400 megabytes, depending on
whether it’s single- or double-sided. Sony
makes a WORM jukebox system that
stores around 160 gigabytes.

Display monitors

Macintosh display screens are found in
many sizes, all the way up to a 37-inch
model from Mitsubishi. Along with the
video card required to drive it, a big-screen
monochrome, gray-scale, or color monitor
probably costs more than a typical monitor
for most computers. All Macs except the
Ilci require a video card plugged into an
expansion slot to use an external monitor.

On an SE or SE/30, an external monitor
probably prevents you from installing an
accelerator board or a Sound Accelerator.

When you get a larger display for most
kinds of computers, you increase the size of
the pixels. Pixels are those tiny square bits
on a bit-mapped screen. A Mac monitor
maintains approximately 72 dpi resolution
no matter what size it is to maintain
WYSIWYG (what-you-see-is-what-you-get).
When you move up to a larger monitor,
your onscreen desktop just gets bigger.
There’s room for more windows, bigger
windows, and more open applications and
documents. Full-page and two-page
displays are great for desktop publishing
and music scoring. On the downside,
sometimes it’s an awfully long way from the
bottom of the screen to the menu bar. If
you have a Mac with an onboard monitor,
most external monitor drivers let you use
both monitors at the same time. You can
even drag images between screens.

Irrespective of size, there are three kinds of
Macintosh monitors: monochrome,
gray-scale, and color. A monochrome
display has pixels that are either black or
white. Shades of gray are accomplished
with patterns of black and white pixels.
Portable Macs have built-in monochrome
monitors. In addition to balck and white,
gray-scale monitors have pixels that display
shades of gray, making them much more
clear and photographic in appearance.
Gray-scale monitors differ by how many
levels of gray they display, all the way up to
256 shades. The number of shades a single
pixel is capable of displaying is determined
by bit resolution. Gray-scale video cards are
available in 4-bit, 8bit, 16-bit and 32-bit
versions. Color monitor drivers also differ
in bit resolution. With a large monitor and a
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32-bit driver, you can display 16.8 million
different colors simultaneously with more
clarity than a 35mm movie screen.

Accelerators

The performance of any Macintosh can be
significantly improved by installing an
accelerator to replace the Mac’s
factory-installed processor. On modular
Macs, an accelerator board replaces the
original processor instead of plugging into
a Nubus slot, which would slow down data
transfer. On SEs and SE/30s, accelerators
plug right into the expansion slot. For the
Plus and older Macs without slots, clip-on
expansion cards are available.

Accelerator boards contain a 68000, 68020,
or 68030 processor running at higher
speeds than normal Mac processors. They
usually have a floating-point coprocessor,
instruction and data caches, and sockets for
high-speed RAM chips. The advantages are
faster execution of instructions, faster
calculation of real numbers, and a wider
data path. In other words, an accelerator
speeds up everything: how fast a program
loads, how fast a file is opened, how fast the
screen redraws, and so on. Unless you're
experienced at such matters, you may want
to rely on a service technician to install an
accelerator board.

Add-on audio hardware

The Sound Accelerator is Digidesign’s
16-bit accelerator board for processing
digitally recorded sound. In a modular
Mag, it goes into one of the Nubus slots. In
an SE or an SE/30, it fills the expansion
slot. When you’re working with sampler
software, Sound Accelerator plays

full-fidelity, stereo samples directly from
the Macintosh, without having to transfer
them to your sampler. Thanks to its
Motorola 56001 digital signal processor, it
performs DSP functions, if not in real time,
then very, very quickly. This means that
when you change something about a sound
file, you can hear your change almost
instantly. For editing recordings on digital
tape machines, digital outputs are available
as an option. Best of all, it works with a
variety of software, including everything
mentioned in the chapter on sample
editors.

To record equally high-quality samples into
the Macintosh without a sampling
instrument, there’s Digidesign’s AD-IN
box. Essentially a two-channel,
analog-to-digital converter with a pair of
clipping indicators and gain controls, it
records sound directly to the Mac’s hard
disk. Teamed with a Sound Accelerator and
editing software like Sound Designer II or
Alchemy, AD-IN turns the Mac into a hard
disk recording system called Sound Tools.
With Sound Tools, it’s possible to cut and
paste real recorded music and easily
perform complex digital signal processing
functions. Create and edit a playlist to hear
alternate versions of a recording, like
rearranging the verses in a song, for
instance. Recorded events can be
synchronized to SMPTE with a MIDI Time
Code converter.

Another Macintosh-based hard disk
recording system is the IMS Dyaxis. The
Dyaxis is an audio processor that handles
A-to-D conversion for recording and D-to-A
conversion for playback. It has variable
sampling rates, topping out at 48 kHz. With
a Dyaxis and sample editing software, you
have, in essence, a 16-bit stereo sampler
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that can record an entire album side if your
hard disk has the capacity. Part of the
system is a dedicated Dyaxis hard drive. A
SMPTE reader/writer is also available as
an option.

MIDI interfaces and
synchronizers

To get MIDI signals into and out of the
Macintosh, it needs a MIDI interface or
adapter connected to one of its RS-422
ports. Most interfaces connect to a single
serial port and provide 16 channels of
MIDI. By connecting a MIDI interface to
each port, you have 32 channels of MIDI.
Some interfaces provide up to 64 channels.
A few interfaces have built-in SMPTE-to-
MIDI Time Code converters to synchronize
sequences and event lists to tape or film.
These often have powerful

MIDI processing functions as
well. Some MIDI interfaces
connect to an external time code
reader/generator like the
Opcode Timecode Machine to
give them sync-to-tape
capabilities.

MIDI interfaces don’t have to be
complicated. The simplest have
a MIDI In jack, a MIDI out jack,
and a serial port cable. The
Apple MIDI Interface is a
basic one-in, one-out unit.
Passport’s interface is similar,
and it connects to Passport’s optional FSK
synchronizer. The Altech interfaces are
economical and popular. Their 1 x 3 MIDI
Interface is a plastic tube with a single
MIDI input and three MIDI Out ports for
three separate MIDI sends. Altech also
makes a 2 x 6 model, a box that connects
to both serial ports, with assignable MIDI

Out jacks. Three outputs can be assigned to
each serial port or all six to a single port.
Two inputs let you connect two MIDI
keyboards or other controllers. Alternately,
you can connect a controller and a MIDI
Time Code converter so you can record
while synched to tape. Another two-in,
six-out unit is the MacFace, from Sonus. It
has LEDs to indicate MIDI activity on each
of the Mac’s serial ports, and serves as a
MIDI thru box even when the computer is
turned off. Opcode’s two-input, six-output
MIDI interface is the Studio Plus Two. It
connects to both serial ports and fits
perfectly under a portable Mac. It has
bypass switches so you can use your
modem or printer without disconnecting
the MIDI interface. Opcode also makes a
one-in, three-out model called the
Professional Plus.
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Opcode’s top-of-the-line model is the
Studio 3. It’s a combination MIDI
interface, SMPTE-to-MTC synchronizer,
and click-to-MIDI trigger with two MIDI
Ins and six assignable MIDI outs. It reads
and writes four SMPTE formats. Like the
Studio Plus Two, the Studio 3 has switches
to patch other serial devices through.
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There’s also an optional foot controller unit
with two switches and a pedal for
controlling tempo and remote functions of
their sequencer Vision.

Passport makes the MIDI Transport, a
two-in, four-out interface that reads and
writes SMPTE, converts SMPTE to MTC
or direct time lock, and converts FSK
signals to MIDI Song Pointer messages.
The MIDI Transport connects to both

serial ports and is designed to sit under the
Mac.

The original, all-in-one MIDI interface,
MIDI processor, SMPTE reader/generator,
SMPTE-to-direct time lock, and SMPTE-to-
MTC converter is the Southworth
JamBox/4+. It has four inputs and four
outputs that can be configured in a
multitude of ways. Any combination of
inputs can be routed to any combination of
outputs, with 16 separate channels on each
MIDI Out. You can merge, filter, and
rechannelize MIDI data, assigning it to any
output. MIDI processing and
synchronization functions are controlled by
a desk accessory that installs a menu in the
menu bar. The JamBox/4+ connects to
either of the Mac’s serial ports, and
features a high-speed MIDI mode for
software that supports it.

H you already have a MIDI interface, it’s
possible to add sync-to-tape capability with
a free-standing MIDI synchronizer like the
Southworth JamBox/2 or the Opcode
Timecode Machine. Both devices read
and write SMPTE and convert SMPTE to
MIDI Time Code. Along with the ability to
merge two MIDI inputs to a single output,
the JamBox/2 offers sync-to-click
synchronization and stores tempo maps for
sequencers that don’t record tempo
changes. The Timecode Machine also
converts SMPTE to the direct time lock
used by some sequencers.
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Appendix: Company Contacts

Adobe Systems

1585 Charleston Road
Mountain View, CA 94039
(415) 961-4400

Alesis

3630 Holdrege Avenue
Los Angeles, CA 90016
(213) 467-8000

Altech Systems

831 Kings Highway, Suite 200
Shreveport, LA 71104

(318) 226-1702

Apple Computer
20525 Mariani Avenue
Cupertino, CA 95014
(408) 996-1010

Apriori

859 Hollywood Way, Suite 401
Burbank, CA 91510

(818) 955-9638

Ars Nova

P.O. Box 40629

Santa Barbara, CA 93140
(805) 564-2518

Baudville

5380 52nd Street SE
Grand Rapids, MI 49508
(616) 698-0888

Beaverton Digital

1485 North Bundy Drive
Los Angeles, CA 90049
(213) 471-7190

Blank Software

1477 Folsum Street

San Francisco, CA 94103
(415) 863-9224

Bogas Productions
520 Cashew Court
San Ramon, CA 94583
(415) 332-6427

(415) 829-2444

Casio
570 Mt. Pleasant Avenue
Dover, NJ 07801

Coda Music Software

1401 East 79th Street, Suite 1
Bloomington, MN 55425
(612) 854-1288

Compusonics

2345 Yale Street
Palo Alto, CA 94306
(415) 494-1184

CTM Development

av. Cardinal-Mermillod 18
CH-1227 Carouge (GE)
Geneva, Switzerland

Digidesign

1360 Willow Road, Suite 101
Menlo Park, CA 94025

(415) 327-8811

Digital Music Services

23010 Lake Forest Drive, Suite
D334

Laguna Hills, CA 92653

(714) 951-1159

Dr.T’s Music Software

220 Boylston Street, Suite 206
Chestnut Hill, MA 02167
(617) 244-6954

Electronic Arts

1820 Gateway Drive
San Mateo, CA 94404
(415) 571-71171

Electronic Musician
6400 Hollis Street, #12
Emeryville, CA 94608
(415) 653-3307

E-mu Systems

1600 Green Hills Road
Scotts Valley, CA 95066
(408) 4381921

Farallon Computing
2201 Dwight Way
Berkeley, CA 94704
(415) 849-2331

OR

Farallon Computing
2150 Kittredge Street
Berkeley, CA 94704
(415) 549-7283

GEnie

401 North Washington Street
Rockville, MD 20850

(301) 340-4494

GPI Publications
20085 Stvens Creek Blvd.
Cupertino, CA 95014

Great Wave Software
5353 Scotts Valley Drive
Scotts Valley, CA 95066
(408) 438-1990

H.B. Imaging

560 South State Street, Suite
Gl

Orem, Utah 84058

(801) 225-7222

Hip Software
117 Harvard Street, Suite 3
Cambridge, MA 02139
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Intergrated Media Systems
1370 Willow Road, Suite 201
Menlo Park, CA 94025

(415) 326-7030

Intelligent Music

116 North Lake Avenue
Albany, NY 12206

(518) 434-4110

International MIDI Association
5316 West 57th Street

Los Angeles, CA 90056

(213) 649-6434

Julian Systems

2280 Bates Avenue, Suite J
Concord, CA 94520

(415) 686-4400

KAT

43 Meadow Road
Longmeadow, MA 01106
(413) 567-1395

Kawai America Corp.

2055 East University Drive
Compton, CA 90220

(213) 631-1771

Keyboard Magazine
20085 Stevens Creek
Cupertino, CA 95014
(408) 446-1105

Keyboard Technologies

16137 Sherman Way, Suite 169
Van Nuys, CA 91406

(818) 891-6999

Kinko’s Academic Courseware
Exchange

4141 State Street

Santa Barbara, CA 93110

(805) 967-0192

Korg USA.

89 Frost Street
Westbury, NY 11590
(516) 3339100

Kurzweil Music Systems
411 Waverly Oaks Road
Waltham, MA 02154
(617) 893-5900

MacMIDI Distributing
18 Haviland Street
Boston, MA 02115
(617) 266-2886

MacroMind

1028 West Wolfram Street
Chicago, IL 60657

(312) 871-0987

Mark of the Unicorn
222 Third Street
Cambridge, MA 02142
(617) 576-2760

Oberheim ECC

2015 Davie Avenue
Commerce, CA 90040
(213) 725-7870

Opcode Systems

1024 Hamilton Court
Menlo Park, CA 94025
(415) 321-8977

Optical Media International
485 Alberto Way, Suite 115
Los Gatos, CA 95032

(408) 395-4332

Passport Designs

625 Miramontes Street
Half Moon Bay, CA 94019
(415) 726-0280

Primera Software
650 Cragmont
Berkeley, CA 94708
(800) 248-0403

Resonate

P.O. Box 996

Menlo Park, CA 94026
(415) 323-5022

Roland Corp. US

7200 Dominion Circle
Los Angeles, CA 90040
(213) 685-5141

Sonus

21430 Strathern Street, Suite H
Canoga Park, CA 91304

(818) 702-0992

Southworth Music Systems
91 Ann Lee Road

Harvard, MA 01451

(508) 772-9471

Studio Master Computer Systems
229 Sunny Isles Boulevard

North Miami Beach, FL 33160
(305) 945-9774

Words & Deeds

4480 Sunnycrest Drive
Los Angeles, CA 90065
(213) 255-2887

Yamaha Music Corporation
6600 Orangethorpe Avenue
Buena Park, CA 90622
(714) 522-9011
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Glossary

accidental - a prefix or suffix modifying a
note’s pitch, including sharp, flat, natur%l,
double-sharp, and double-flat

additive synthesis - the construction of
complex waveforms by combining simple
waveforms of various amplitudes and
frequencies

ADSR - 1) four stages of an envelope:
attack, decay, susftaagm, and release; 2) a
common four-stage envelope generator

aftertouch - pressure-sensitivity; the ability
of a keyboard to produce controller data in

response to how hard a key is pressed after
it’s struck

algorithm - 1) a digital set of instructions
for performing a function; 2) the
configuration of operators in an FM
synthesizer

algorithmic composition - a form of
improvisation in which a computer makes
musical decisions, usually within
parameters defined by the performer
amplitude - 1) the strength or intensity of
asound or signal; 2) the measure of a
current’s deviation from its zero value
analog - 1) a term describing a circuit,
device, or Sfrstem which responds to

continuous X-variable parameters;
2) generated by hardware rather than by
software

analog-to-digital converter - a circuit
which periodically samples a continuously-
variable voltage and generates a leAtal
representation of its value; also called an
Ato-D or A/D converter

attack - the beginning of a sound

bank - a group of digital storage locations;
a section of memory

basic channel] - the MIDI channel on
which a multitimbral instrument receives
patch changes and mode messages

beat - a metronomic division which
indicates rhythmic pulse, most often _
represented by a quarter note’s duration
bit - a binary digit; a digitally-stored
number with a value of either 0 or 1

break point - 1) a graphical handle on an

envelope’s line segment, used to reshape

the envelope; 2) the note above or below

which an instrument’s output or envelope
arameters are boosted or cut, controlled
y keyboard scaling or rate scaling

byte - a digital unit of information
comprised of an eight-bit word

carrier - a signal which is modulated;
modulation destination

channel message - a MIDI command or
dﬁta whlich is sent over a specific MIDI
channe

click - 1) to position an onscreen cursor,
then press and release the mouse button;
2) an audible metronomic pulse, usually
played at a rate of once per beat

clock-a geriodic signal used to indicate
tempo and synchronize playback

continuous controller - 1) a device such
as a wheel or slider which sends MIDI data
whose values can be varied in real time; 2)
a MIDI messaﬁe sent by manipulating a
manua] controller such as a thumbwheel,
slider, lever, pedal, or switch

controller - 1) a MIDI instrumentdplayed
by a performer and capable of producing
musical information, especially note data;
2) a continuous controller

cut and paste - an editing operation in
which data is moved from one location to
another via the Macintosh clipboard

data byte - an eight-bit word which
specifies a numeric value

decay - a portion of an envelope in which a
signal level decreases in value

default - a parameter value which exists
when hardware is turned on or an
application is run

dihglital-to-analog converter - a circuit
which generates a.dl%ltal. representation of
a continuousg-vanab e signal; also called
an D-to-A or D/A converter or DAC

edit - to change or modify existing
information

editor - a type of MIDI software used to
change sound data parameters
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envelope - a graph of changes in a sound’s
loudness characteristics; a waveform with
dynamic variations in amplitude or signal
level; also called contour

envelope generator - a circuit or function
which generates a changmglicontrol,mgnal
in discrete stages, often applied to give
shape to events in time; also called contour
generator

equalization - a selective alteration of an
audio signal’s frequencE spectrum or
bandwidth; also called EQ

filter - a circuit or function which alters a
signal’s frequency spectrum by attenuating
or accentuating certain portions

FM synthesis - a method of %er.xerating
complex waveforms by modulating the
frequency of audio waveforms (carriers)
with other waveforms (modulators);
frequency modulation

font - typeface or family of related typefaces

frame rate - in film or video, the frequency
at which single frames are shown, usually
equal to 24, 25, or 30 frames per second

fundamental frequency - a sound’s
primary frequency; the first harmonic
harmonic - a simple component of a
complex waveform that’s a whole-number
mulpa;])le of the fundamental frequency; a
part1

Hertz - cycles per second, the standard
unit of frequency; abbreviated Hz

interval - the difference in pitch between
two musical tones

layering - a mode in which two or more
sounds are played simultaneously with the
same note on message

LFO - low-frequency oscillator; a circuit or
function which generates repeating signals
in the sub-audio range, most often used as a
modulation source for vibrato

librarian - a type of MIDI software which

stores and organizes sound data for MIDI
mstruments

loop - 1) to repeat a recorded passage a
number of times; 2) to repeat a portion of a
digital sample, extending its duration while
conserving memory; 3) repetition defined
by a start point and end point in time

MIDI - musical instrument digital
interface; a means of communicating
musical information among computers and

microprocessor-based devices

MIDI Time Code - a format which
indicates location in real time by sending
quarter frame rpessaﬁ;?_ét a rate of 120 per
second; abbreviated

mode - a condition which determines how
something may function

modulation - 2 perceptible change in a
sound or signal’s character in response to a
control signal, such as vibrato or tremolo
monophonic - capable of playing only one
note at a time; single-voiced

multitimbral - a term describing an
instrument which is capable of producing a
number of dissimilar sounds .
simultaneously, often receiving information
on more than one MIDI channel

operator - a software-generated pairing of
an oscillator and an envelope generator
used in FM synthesis

oscillator - a circyit or software which
generates audio signals

garpllel interface - a connection between

evices which transfers one or more bytes
of information simultaneously

parameter - a variable characteristic or
value

partial - a component of a complex sound
with a frequency higher than the
fundamental frequency; overtone

atch - a collection of parameters which
efines a synthesized sound; also called a
program and sometimes a voice

patch change - acommand which loads a
configuration of parameters into main
memory; also called a program change

pitch bend - an action which momentarily
raises or lowers oscillator frequency,
usually under manual control

polyphonic - capable of plqyinag more than
one note at a time; multi-voice

punch - to replace selected musical
mformation on a tape or sequencer track by
recording between two specific points in
time, without altering the information that
occurs before the punch in point or after
the punch out point
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quantization - an editing o%eration that
moves the beginning of each note to the
nearest fraction or multiple of a beat

RAM - random-access memory; a
computer’s main memory in which
information is temporarily stored

real time - the actual time in which
something takes place, such as a live
musical performance

release - an envelope generator’s final
stage, in which its signal usually returns to
a zero value, and which occurs when a note
off signal is received

resynthesis - the é)rocess of digitally
replicating a sound by generating a model
of its spectral profile

ROM - read-only memory; information
permanently stored in memory circuits,
often containing instructions or other
unalterable data

sample - 1) to digitally encode an analog
signal; 2) a digitally-recorded sound; 3) a
single digital representation of an audio
signal, usually occurring hundreds or
thousands of times per second

satpgler - an electronic musical jnstrument
which samples, manipulates, and plays
back sounds under I control

scorin%softwqre. - an application used to
transcribe music in traditional notation

semitone - the chromatic interval between
two adjacent notes; a half step

sequencer - an application or device that
records MIDI data, usually emulating a
multitrack tape recorder

serial - a connection between devices
which transfers information one bit after
another

sine - a pure, simple waveform comprised
of a single frequency with no overtones; a
single partial in a complex waveform

SMPTE - a type of time code adcapted by
the Society of Motion Picture and_
Television Engineers, used to indicate
location in time and synchronize playback

song file - a computer document which
contains musical information such as a
musical score, sequence, or song
sog%‘posiﬁon inter - a MIDI message
which indicates location in a sequence by
counting how many MIDI clocks have
passed since its beginning

split - to divide a keyboard or another

I controller by pitch range, so that
each section controls a different instrument
or sound

status byte - an .eight-bit word which

identifies what kind of message it is and

where it’s going

step time - a means of recording musical

gata one event at a time, as opposed to real
me

subtractive synthesis - the process of
producing sounds by filtering complex
waveforms; commonly called analog
synthesis

1sus‘iain - an envelope stage with a constant
eve

synchronization - a means by which
instruments and/or recordings play in
tandem, and whose playback rate is
controlled by a common time code; also
called sync

system exclusive - a MIDI message
addressed to a specific type of instrument,
and whose format is defined by the
instrument’s manufacturer

system message - a MIDI message which
isn’t channel-specific
tempo - the rate at which music is played

timbre - tone color, which is dependent on
harmonic content and distinguishes one
sound from another

transpose - to change pitch or key
signature

truncate - to remove recorded data before
or after a sample

velocity - the force with which a note is
played or released, which produces a
value between 0 and 127 .

vibrato - sub-audio variation in pitch, used
to add expression to musical performance
waveform - the shape or instantaneous
amplitude of an individual wave; the
transient characterisctics of a single cycle
wavetable - a set of digitally-recorded or
digitally-generated waveforms used as a
source of instrumental sounds; also called a
lookup table

zone - a specific division of keys or notes
which controls a particular sound or
transmits on a particular MIDI channel; a
section of a musical keyboard with multiple
split points
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accelerator 185, 190

accidemal 19, 20, 44, 45, 57, 58, 67, 69, 70,
74,717,83

active sensing 114

AD-IN 190

%iﬁve synthesis 22, 54, 97, 98, 101, 162-

ADSR 23

aftertouch 102, 127

Alchemy 156, 161, 162, 190

algorithm 97, 151, 157

aliasing 99

all notes off 112

Amiga 183

fgzphmde 21, 22, 98, 99, 100, 159, 160, 161,
analog synthesizer 14, 22, 96
Apple Desktop Bus 181, 184, 186
Apple Sound Chip 184, 186
AppleTalk 175, 177, 186

Atari ST 109, 183

attack 23, 37, 98

Qudio IFF 120, 161

bandwidth 99

bank 149-151

barline 46, 56, 61, 67

basic channel 1 10

beam 56, 59, 6

beat 69, 113-114 124, 133-135, 145
bender 32.

Bernoulli 187, 188

bit resolution 100, 101, 189
bit-mapped 65, 181

l(::unons 167-169

carrier 30, 97

CD-ROM 182-183, 187, 188
channel 48, 51, 70, 95, 109-110, 119, 123-
142, 152, 156, 161, 191

channel messages 110

channel sure lll

Chooser 66, 175, 177

chords 36, 45 47 52. 61, 64, 68-69, 76, 84,
86, 87, 88, 8

clef 44, 51, 56, 61 78

Clipboard 53. 63, 144, 182

clipping 29, 157-158

clock 51, 109, 113, 126

color 182-186, 189

compression 29, 30

ConcertWare+ 50-55

conductor track 130

continuous controller 101, 112, 114-116, 127,
137, 140, 142-143, 169

control change 112

mu'oller (MIDD) 95, 101, 105, 108, 111, 114,

coprocessor 182, 184, 185, 190

copy protection 177-178, 187

counter 125, 134

crescendo 46, 62, 64, 67, 138

crossfade 158, 160

cl:%wr 31, 36, 46, 64, 67, 107, 129, 167, 168,

D

daisy chain 118

DAT 187

data bytes 111

DCOs 96

decay 23

decrescendo 46, 62, 64, 68, 138

Index

Deluxe Music 43-49, 61

desk accessories 152, 155, 174-176, 182, 187, 192
dialog boxes 74, 168

digital signal processing 159, 185 190

digital synthesis 14, 96-98, 101

digitized sound 27, 31 35

Distributed Audio Network 161

drum machine 11, 95, 101-102, 105, 106, 113, 123,

142

duration 19, 21, 37, 40, 46, 55, 74, 136, 140, 145
Dyaxis 161, 190

dynamic markmgs44 46, 52, 57, 58, 63,73

E

ear training 81-89
echo 32,
edit decision list 117

editing 53, 63, 69, 73, 101, 127-130, 133, 135, 138,

174

editor 35, 36-40, 152, 153-155

effects 31, 32, 153

En sulated PoslScn t 56
elope 23, 32, 54, 97 153, 156, 162-163, 164

envelope generator 23, 97

equalization 159, 160

erasable optical discs 187, 188

event list 128, 135-137, 139, 140

expansion slots 183, 184-186

;,?xpon 61,73,71, 156, 160

FAD 73

faders 141, 142-143

Fat Bits 55

FDHD 184—185

FFT 159,

il'ig;r 32, 96 99 115, 127, 156, 159, 160, 161, 164,

Finale 72-78

Finale PowerPlus 73, 74, 77

Finder 50, 171-174, 175

floating quantization 72

ﬂoppy disk 102, 149, 178, 182, 183-187
thesis 22 30,97, 162-163

Fonmsk Accessory Mover 175-176

fonts 46, 54, 71, 174-176, 182, 187

fmquemy 19, 30,99, 159, 162, 163

function keys 67, 68, 69, 167, 170-171

ﬁmdamemal frequency 22, 162, 163

generated sequences 145

grand staff 20, 36, 60, 78, 82

graphic edmng 136 137-138 155
gray-scale 189

Guitar Wizard 81, 91-92

%[uiw 44, 46, 69, 86, 88, 91-92, 117, 127

hard disk 149, 160, 161, 173, 178, 182, 186, 187-
188, 190

hard disk recordmsg

harmonic 22, 34, 54, 90, 159, 161, 162, 163

help 139, 140, 176

Hierarchical File System 173, 182, 184

hit points 117

hocket 78

humanization 129

:-IyperScribe 74,75

llo_;;t 28, 29, 50, 60, 136, 160, 162, 167, 169, 171-
ImageWmef 65, 66, 174, 176, 181
56, 61, 74,77, 129, 131, 156, 160
I s 175, 176, 187
inpm 57, 61, 74-95, 142, 181
insert 127, 130, 136

insertion point 38, 46, 47, 60, 62,71, 169
instrument attributes tool 73 74

instruments 11-12, 13, 33- 34 39-40, 43, 45,
47-48, 50, 54-55, 64, 66 70, 93-102 105-118
136, 139 141- 142. l6l 181

interval 20, 82, 83, 88, 89. 91, 138

inversion 88, 91

J
JamBox 109, 192
K
key signature 20, 38, 44, 47, 52, 56, 62, 67,
74,83
) 15, 45, 49, 50, 52, 61,

keyboard (computer’
68y74 12(6 139, 142, 152, 167 170-171 181,
184

L

laser printer 16, 78, 176-177
LaserWriter 174, 176-177
layering 95, 141

ledger lines 20, 64

111
librarian 102, 111, 149-152, 175
library 36, 38-39, 53 76, 78 101, 151, 161
linear arithmetic 97 98 152
Listen 81, 86-88
local contro! 112, 126
loop 31, 40, 156, 157, 158, 160, 161, 164
loop rwordmg 126
loudness 19, 46, 111, 115
Ig'lncs46 54, 59 62.71 77, 140

Macintalk 176
Macintosh

128K 183, 186

512K 183, 186

11 184, 185, 186

Tlci 185, 186

Ilcx 185, 186

IIx 185, 186

Plus 183-184, 186, 190

Portable 185-186

SE 184, 185, 186, 189

SE/30 185, 186, 189
MacRecorder 28-33
macro 53, 78, 152, 171
map 73, 141- 142. 158, 156, 158, 160, 161
markers 117, 125, 134 136
mass create 77
mass mover tool 77
measure 21, 36, 44, 46, 47, 62, 63, 65, 70,
124, 133-135, 145
MediaLink 108
megafloppies 187, 188

34, 36, 101 102, 149, 150, 156, 157,

158, 1 o% 182, 183-187
menu bar 169, 189
merge 63, 130, 156, 160, 192
meter 21, 44, 62, 134, 136, 140
metronome 125, 134, 135

e 3,96, 108, 182
microprocessor 1

MIDI cable 107-108 114, 118 149

MIDI echo 126

MIDI Files 43, 73, 74, 119, 131, 152, 154

MIDI In 106-109, 118-119, 191-192

MIDI interface 13, 15, 107, 109, 110, 124,

159, 181, 184, 191-192

MIDI M ement Tools 132, 172

MIDI Out 106-109, 118, 191-192

MIDI port 106-109, 118, 191-192

MIDI setup 46, 155, 161

MIDISpecnﬁcanon 14, 111, 114, 115

MIDI standard 11, 14-15 103-120
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MIDI system 95, 106, 117-118, 124 printer, 49, 59, 65, 66, 73, 169, 176-177, 181
MIDI Thru 108-109, 118, 126 sor 16, 182, 183, 184, 190
%{ %m\eCodeglzlfi 114 160, 190-192 ggfesnonal Composef
change 112
MIDIKeys 142 pul down menus 73, 169
mini-menus 134-137, 169 pulse 22, 23, 96
mixer 33, 153, 160, 162 punch in 75, 76, 127, 133, 135
modem 181 punch out 75 76,127, 133,135
modulation 112, 115, 136, 156, 164, 169 Q
modules 95, 96, 163-164 Q-Sheet 117
monitors 167, 181, 184, 185, 186, 189 quantization 61, 128-129, 138, 140
Mono mode 112 quantize 61, 128-129, 138
monochrome 183, 189 frame 113, 114
monophonic 95 e 144-145
mouse 15, 61, 90, 133, 145, 167, 173, 181, 183, QuickDraw 59, 176-177, 182, 185
QuickScrawl 58,
Mousexz:‘ 152 R
16, 172, 174 RAM 30, 125, 133, 149, 176, 177, 182, 183-187,
multisampling 100-101 190
multitimbral 95, 98, 101, 105, 110, 112 real time 113, 119, 125-126
multitrack 15, 36, 116 123 130 region editing 138
Music Publisher 67- 7l 178 release 24
music theory 81 release loop 158
N release velocity 111, 127, 136
noise 30, 90, 96, 162 removable camdges 187, 188
normalization 158 removable hard disks 187, 188
note mover tool 77 Repertoire 67
note off 111 resource 120, 161, 174, 176, 182, 187
noteon 111 rthythm 45, 61, 62, 67, 68, 84, 85, 145
NoteWriter I 56-59 ROM 27, 97, 102, 149, 182, 183-186
Nubus 184, 185 RS-422 101, 159, 161, 181, 191
tlnsl;neric keypad 56, 58, 74, 133, 135,136, 138,  rmuler 21, 51, 137
S
Nyquist theorem 99 Sample Dump Standard 119-120, 160
0 sampler 13, 95, 98-101, 105, ll7 119-120, 156-
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Think of it as the ultimate desk

it doesn’t matter who you are or what you do — if you have

- "an"Apple Macintosh® computer, it can put you on the road
to musical fulfillment. But how do you get started? What
kind of software should you buy? Where can you get
answers?

Here's a complete, reader-friendly guide to making

music with “the musician’s computer of choice.”

Geary Yelton, Mac product reviewer for

Electronic Musician, author of The Rock

Synthesizer Manual, and director of

the MIDI Crisis Center, clearly

explains how to create and N
perform music with your e
own defktop computer. : sl
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Digitize musical sounds and turn them into
songs. Compose and print music and sharpen
your musical skills. Harness the power-of MIDI
systems and software to turn your desktop into
a multitrack recording studio. And take a
close-up look at the fascinating world of MIDI
synthesizers, digital samplers, sequencers, and
synchronization.

Many popular music programs for the Mac are
examined in detail, from De/uxe Music and
Studio Session to Vision and Finale. If you use
a Mac, and you like music, this book is a must!
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