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Internal Hard Disk Installation If you purchased a Mac II, chances
are it already has an internal hard disk installed. When order-
ing A/UX, you need to specify if you want an internal or exter-
nal hard disk with A/UX on it. This primarily depends upon your
needs and if you purchased a Mac II before you decided on using
A/UX. Deciding if you want to go external or internal is a very
relative choice. If you already have a Mac II with an internal hard
disk, then you might prefer the external A/UX hard disk config-
uration. On the other hand, an external disk may take up more
room than you have, or you may not wish to expose your A/UX
hard disk to any potential external abuse. Adding an internal
hard disk when you already have one means you need to find
a buyer for your old internal hard disk or install it in another
Mac IL If you opt to buy the internal hard disk and already have
one, then your current internal hard disk will have to be removed
and the new one installed. The following gives you step-by-step
directions for removing and installing your A/UX hard disk. If
any of these procedures are more technical than your abilities
can handle, take your Mac II to an authorized Apple service
center.

To remove your old hard disk, make sure the Mac II is un-
plugged from the power source. Next remove the top of your Mac
II. You will see your hard disk (#1) located on the rear right-hand
side of the Mac. Two cables are attached to the hard disk. One
is a large, flat, ribbon cable (#2). The other is a smaller cable
with several multicolored wires (#3). Unplug these two cables
from the hard disk. Next, you have to remove two screws (#4)
and take your hard disk out.

Once your old hard disk has been removed, take the A/UX
hard disk out of its packaging. Place the A/UX hard disk in the
same location as your old disk. Use the two screws that you previ-
ously removed and screw the A/UX hard disk into place. Now
reconnect both the ribbon cable (¥2) and the other wiring har-
ness (#3). Replace your Mac II cover.

External Hard Disk Installation The external hard disk plugs
directly into the SCSI port on the back of your Mac II. Simply
connect one end of your SCSI cable to the external hard disk
and the other end to the Mac II's SCSI port.
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Additional Memory Installation As a minimum you must have
2 megabytes of RAM for A/UX. Each user that is connected to
your A/UX host requires an additional 2 megabytes per user.
Simple math shows that a Mac II A/UX host could require as
much as 64 megabytes for 32 users. Refer to Chapter 5,
Troubleshooting, for detailed information on removal and instal-
lation of SIMMS.

PMMU Chip Installation The PMMU chip must be installed be-
Jore you begin to set up your A/UX system. With the power off,
remove the Mac II and look for the HMMU chip socket (Figure
4.4, #5). Remove the black HMMU chip and insert the PMMU
chip into the socket. Press down until you hear a click. This en-
sures that the chip is firmly in place and is making good con-
tact. You must install the PMMU chip exactly as shown in Figure
4.5. Put the cover back on your Mac II.

FIGURE 43 Installing the PMMU chip

PMMU chip

Mac II

Markings on the PMMU PMMU socket in Mac I

(Note circular mark)

Markings on PMMU must align EXACTLY on the circular mark of the PMMU socket in the Mac II!
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Software Installation—Single User

This is the easy part, but it can be confusing. Unlike the hard
disk that comes with your Mac II, the A/UX hard disk comes
already initialized and loaded with A/UX. The following instal-
lation procedures can be done from either an internal or exter-
nal hard disk. Your A/UX hard drive is an SCSI device and as
such has a unique SCSI ID that tells the Mac II which drive to
look for first. Your internal drive has an SCSI ID of O that is the
default SCSI ID for A/UX. If you are using an external hard disk
with A/UX, then you must change A/UX to recognize the exter-
nal drive. The A/UX external drive comes preset with an SCSI
ID of 5. Actually, this can be changed to any number from 1 to
6. If you want to attach other hard disks to your Mac II, then
you may want to change ID numbers. For this procedure the ex-
ternal drive is set to 5. Whatever ID you select, you have to tell
A/UX tolook for the SCSI device with the specific ID you selected.

With an internal drive you do not have to do anything. As
indicated, A/UX is preset to look for the drive with the SCSI ID
of 0. The following procedure sets A/UX to boot from your ex-
ternal hard disk.

1. Look on the back of your external drive just below the
SCSI connectors. You should see a small box with the
number 5 in it. If it does not have a 5, then press the lit-
tle button directly underneath the box until you have
changed the number to a 5. Do not change the number
to O or 7. The number O is for an internal drive and the
number 7 is for the Mac II itself. Next connect the exter-
nal drive to the SCSI port of the Mac II.

2. Turn on your external hard disk, then start up your Mac
II. You will see the Welcome to Macintosh sign and the
following A/UX message:
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Disk ¢0d0s0 Error: Cannot select SCSI
device generic disk c0d0s0 Fatal Error:
Logical block 0 chroot failed

sash #

You will also see the familiar menu bar at the top of your
screen. Select General from the Preferences menu. You
will see the dialog screen shown in Figure 4.6. In the
root directory box you will see three O’s ((0,0,0)/). Change
the first O to 5 and click the OK button.

. Choose Restart from the Execute menu, and the Mac
will restart the A/UX system from your external hard
disk.

The changes you made are to the Stand-Alone Shell that con-
trols many of the basic system functions. If you ever switch your
A/UX to an internal hard disk, you will have to change the Stand-
Alone Shell back to O by following the above procedure.

FIGURE 46 A/UX general parameters screen

General...
Console: QO Screen O Modem (Q Printer O None
RootDirectory: |(0,0,0)/ |
Home Directory: | / |

GMTBias: [0 | ClusterNumber:[1__ ]
AutoBoot delay:
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Starting the A/UX system is the same as starting the Mac
II. You should hear the familiar tone and see the Welcome to
Macintosh sign. The standard screen should be replaced with
the A/UX automatic boot dialog box. Your screen should now
look like the one shown in Figure 4.7.

You can wait until the system boots itself, click on the Go
button, or press the Return key. When the A/UX has booted, you
are presented with the screen shown in Figure 4.8.

FIGURE 47 A/UX Automatic boot screen

r

~ & Fil

Edit ‘

Standalone Shell Window

Automatic Boot

Will launch A/UH kernal in
8

seconds
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FIGURE 48 First-time screen
- & File Edit A

This is the first time A/UX has been booted up
on this disk, so you will need to set the time.
Please answer the questions below to set the time.

The systen needs to know how many minutes from GIT (Greenwich
nean time) your time zone is. For example, in the U.S.A., EST

is -300 ninutes, and PST is -480 minutes, from GIT.

Enter the minutes your time zone is from GMT [-1459 to 1459}

As you can see, you are asked to set the systems time in a
manner that is very different from the normal methods. A/UX
asks for how many minutes from Greenwich Mean Time (GMT)
your specific time zone is. Have no fear, it is not as difficult as
it looks. In the U.S., Eastern Standard Time (EST) is -300
minutes (yes that is a minus sign) from GMT. On the West Coast
(where time doesn’t really matter) Pacific Standard Time (PST)
is —480 minutes from GMT. The Central Time Zone (CST) is
—380 minutes from GMT, and Mountain Time is —420 minutes
from GMT. If you are in doubt, Apple supplies a map showing
the number of minutes from GMT worldwide. There really is a
reason you have to set your time as minutes from GMT. A/UX
uses this method to maintain time and date consistency with
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other UNIX computers in different locations. This is part of the
transportability feature found in A/UX and UNIX systems. A/UX
uses minutes from GMT to time- and date-stamp files.

As an example, A/UX or UNIX files can be sent from Atlanta
to Seattle. If a file was created in Atlanta at 1:00 pPM. and sent
to Seattle, it would only be 10:00 A M. in Seattle. Someone work-
ing on the file might think it had been created in the future. The
Mac Il running A/UX is a powerful computer, but not quite that
powerful. A/UX automatically converts GMT to local time. When
multiple users are working on files in different locations in differ-
ent time zones, accurate time and date stamping becomes very
valuable.

Once you have set the GMT (minutes from GMT), you sim-
ply follow the instructions on the screen for setting your local
time and date. Remember, your mouse is still inactive. After you
have set GMT and local time and date, A/UX confirms your en-
tries with the following message:

Today is: Mon Apr 1 11:10:47 PST 1988

If you entered the wrong time and date, you can correct it with
the date (1) command after you finish setting up your system.

Once you allow A/UX to take over control of your Mac II, you
have entered an A/UX shell called the Stand-Alone Shell, better
known in A/UX terms as sash (stand-alone shell). You don’'t
really need to know much about sash except that its purpose
is to set up A/UX and to perform some basic housekeeping
chores and file monitoring. One of the sash features is a file-
system checking utility. In A/UX terms this is called fsck. After
A/UX shows you time and date, you should see the following
prompt:

Do you want to check the root file system?
(y or n)

Even though this may be the first time you are setting up
A/UX, you should respond with a y (yes) to this question. This
automatically invokes the fsck utility. fsck checks for any file
inconsistencies, and then repairs them if it can. On initial setup,
fsck had better not find any file inconsistencies since you have
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not created any files. After fsck checks the system for you, the
Mac II reboots itself. Your screen will go black, and you will see
the Welcome to Macintosh sign, the automatic boot dialog box,
and then the message:

Do you want to check the root file system?
(y or n)

If this is an initial setup, answer no. If you have used A/UX for
a while, it may be a good idea to run fsck again just in case.

Next enter a host name. Make it unique, make it meaning-
ful, maybe even make it fun. This host name identifies your Mac
II on a network. You can change the host name at a later date
if you wish. Unfortunately the host name can be no longer than
eight characters and must consist of lowercase letters, digits, and
dashes. Any name must begin with letter but can end with any
character except a dash.

After naming the host, your preplanning becomes useful. You
are now prompted to enter a domain name. A domain refers to
a group of locally connected computers. Think of a domain as
an individual local area network (LAN). The domain name you
enter here identifies your Mac II to other domains (networks) to
which you may be connected via Ethernet. These networks must
also support the Network File Systems Yellow Pages facility. The
Yellow Pages facility simplifies network administration by allow-
ing computers to share a common database of users. A/UX as-
signs user IDs (UIDs) and group IDs (GIDs). The Yellow Pages
facility uses the shared database to ensure that users maintain
the same UIDs and GIDs throughout networks. Even if you are
using A/UX in the single-user mode, it is a good idea to assign
a domain name at this point. This will save you having to do
this step later on.

Assign a domain name and then press Return. Once again
the Mac II goes through a series of gyrations and cryptic on-
screen messages and then reboots itself. Ignore these messages
and wait until you see the fsck prompt. If you want, you can
recheck your root file system. It is not necessary at this point
and you can press n. Your screen should now look like the screen
in Figure 4.9.
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At this point A/UX is in the single-user mode (sometimes
referred to as run-level). You will have the opportunity to change
to multiuser mode later. Below this message is the message of
the day banner. You will be able to change the message of the
day later on. In fact, the message of the day is a great place to
leave general information for network users. Notice that under-
neath the message of the day is the following prompt:

TERM = (mac2)

FIGURE 49 Message-of-the-Day screen

'~ & File Edit K
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X *

X WELCOME TO A/UX x

o ok 3k 3k ok ¢ 3 ok ok sk ok ke ke o ok ok o Kk e e 3k S e K e 3K ke o 3K ok K ek e 3 ok oK ok K sk Sk ke k ok ok 2k ke sk ok ok sk 3 kol ok ok sk ok sk ke ke ok




A/UX 121

This prompt tells A/UX that you are of the mac2 terminal type.
A/UX can read and write data to and from literally hundreds of
different terminals. The mac?2 terminal type is essentially a par-
tial emulation of a DEC VT-100 terminal. Fortunately, this emu-
lation takes advantage of the larger screen and higher resolution
of the Mac II. You can change the terminal type if necessary. This
is useful for communicating to other terminals on your network
or on someone else’s network. When you press Return, you find
yourself at the screen shown in Figure 4.10.

The first name is the host name that you gave your system
earlier. The name root is a user level. The root level gives you
unlimited access to all A/UX files.

FIGURE 410 Root account screen

'~ & File Edit

Losinape root #
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Software Installation—Multiuser

As long as your Mac Il running A/UX is in the single-user mode,
A/UX will accept input only from the system console, which is
your Mac II. Anyone who has access to your Mac II while it is
running A/UX in the single-user mode has what are called su-
peruser privileges. A superuser (no relation to Clark Kent) has
access to every file and command in the A/UX system. As you
can tell, leaving your Mac Il unattended in this single-user mode
may not be a great idea. It is best to put A/UX into a multiuser
mode (also called run-level 2). The multiuser mode is more se-
cure because it requires users to authorize themselves before
using the system.

Atthe root # promptenter init 2 and press Return. A/UX
returns the following message: INIT: New run level : 2 and
then fsck asks you once again if you want your file systems
checked. Respond with an n and you will see this message: mv :
cannot access /usr/lib/cron/log. Since this is the first
time you are setting up A/UX, simply ignore this message. A/UX
does its thing and leaves you with the screen shown in Figure
4.11.

You have just set up A/UX in the multiuser mode. You can
change back to single-user mode later. It is now assumed you
are the systems administrator. As such you become the A/UX
superuser. The superuser has access to any and all files at three
different user levels. First, however, you need to assign yourself
(superuser) a password at each of the three user levels. At the
login: prompt type root and then press Return until you see
the root # screen. At the root # screen type passwd and press
Return. Follow the screen prompts and enter a password. Your
password must be at least six characters long and contain any
combinations of letters, numbers, or other characters. It is im-
portant to remember your password. Without it you are not al-
lowed to log in. After entering your password, press Return and
you are returned to the root #. The password you just entered
has established you as a superuser at the root level. The root
level is the standard System V Bourne Shell level. There are two
additional user levels available in A/UX. They are

* rootksh

* prootcesh
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FIGURE 4.11 Final login screen

~ % File Edit

login:

Each of these root levels are associated with a particular UNIX
shell. The level rootksh uses the AT&T Korn Shell and the
rootcsh uses the BSD C Shell. You will learn more about these
shells later in this chapter. For now you should set your pass-
word for each of these levels.

In assigning your password at the other levels, follow the same
procedures as at the root level. At the root # prompt enter
passwd root ksh and press Return. You should see this prompt:

New Password:

This allows you to set your password for the rootksh (Korn
Shell) level. Enter your password (the same one you entered at
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the root level). You are prompted to reenter your new password.
Reenter your password, press Return, and you are back at the
root # prompt. Follow this same procedure for setting your pass-
word for the rootcsh (C Shell) level.

That'’s it! How does it feel to be a superuser?

A/UX Components

Before you can begin to use the A/UX system, it is a good idea
to familiarize yourself with some of the various main compo-
nents of A/UX. For users already familiar with UNIX, these com-
ponents will be familiar. This is not a complete listing of every
feature that A/UX has to offer—it highlights major A/UX features:

Administrator functions
User functions

The A/UX shells

The A/UX text editor
A/UX mail system

These features should provide an understanding of at least 90
percent of the A/UX system. Remember, at the system level,
A/UX has the look and feel of the standard UNIX system.
However, there are some Macintosh elements present. As you
will see, pull-down menus are used to set parameters, and your
desk accessories are always with you.

System Setup

Now that you have installed the A/UX hard disk and the A/UX
software, it is time to set the system up for communication.
Remember, A/UX words that are typed will be displayed in this
typeface.

Administrator Functions

The administrator of a UNIX system has a very important role
in determining how the system is organized and operated. A/UX,




AJUX 125

like UNIX, is a multiuser system. This means more than one
user can have access to a single file. In order to save confusion
and frustration, it is important to understand the administra-
tive structure of A/UX. A difficulty with UNIX is the complex-
ity of the systems administration. Administration is different
for a single computer system than for a network. These func-
tions and procedures are for a multiuser A/UX system. Familiar-
ity with them provides the basic foundation necessary to
understand A/UX system administration. As a superuser, you
have access to powerful utilities and system operations at the
root, rootksc, and rootcsh levels.

Logging On A/UX requires every user and/or administrator to
log on to the system. A/UX normally does an automatic boot.
Following boot-up, your screen should look something like the
one shown in Figure 4.12.

FIGURE 412 Boot-up screen

'~ & File Edit A

process accounting started
Apple Computer, Inc. A/UX

login:
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User Functions

The system administrator should be familiar with the vari-
ous root systems files. It is here that A/UX can recover files from
crashes and complete general repairs. When you respond with
a y(es) to the screen prompt, A/UX automatically invokes a
handy file-system checking function. This is called fsck. If fsck
finds any problems or inconsistencies with the file system, it will
correct them or prompt you for the proper repairs. Any correc-
tions to the file system automatically brings a reboot of A/UX.
After rebooting, fsck again asks if you want to check the root
file system. Apple recommends that you allow fsck to check
the file system again. This is really only necessary if there has
been a great deal of use. Otherwise you do not need to recheck
the file system.

Users are given specific access to the A/UX system by the sys-
tem administrator. It is the system administrator who up every
user’s account and password. The account is actually your login
name. As a user, your system administrator should have given
you your login name (account name) and password. If you do
not have these, then turn your Mac II off and quit the company.
No, don't do that. Just ask your system administrator, or whoever
set your A/UX system up, for the necessary login information.

Logging On and Off For the user, logging on to the A/UX sys-
tem is quite simple. After you have turned on your Mac that is
connected to the A/UX system, you will see the login prompt.
It looks like this:

login:

You type your login name (account name) and press Return. Next
you will see the following prompt:

Password:
Type your password and press Return. When you type your

password, nothing appears to happen. This is because, to
preserve your privacy, your password is not echoed back to your
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computer. After typing your password and pressing Return,
A/UX tells you that your terminal is a Mac II. In A/UX terms the
system shows you

TERM = (mac?2)

Press Return and you will see the soon-to-become-familiar
A/UX command prompt,

$

You are now ready to enter the world of A/UX! Logging off
from A/UX is even easier than logging on. At the $ (the A/UX
command prompt) type exit. You are now returned to the
login: message. Either start another A/UX session or turn your
computer off.

Checking Your Login Name Your login name is important be-
cause A/UX identifies its users by their login names. If you for-
get what your login name is, you can type

whoami

and A/UX displays your login name. You can also see who else
is logged in on your system. To get a list of users, type

who

This returns a list that looks like this:

MistEd ttyd0 Apr 1 07:30
Ricky ttyd1 Apr 1 07:31
Lucy ttyd2 Apr 1 07:32
Fred ttyd3 Apr 1 08:10
Ethel ttydd Apr 1 08:30

This first column is the other user login names, the second tells
you their terminal number, the third and fourth tell you the date
and times they logged in.



128 The Macintosh Il Reference Guide

A/UX Command Structure

For the novice A/UX (or UNIX ) user, A/UX commands look
strange and different. This section is not meant to offer a com-
plete course in A/UX commands. That would require a book in
itself. Instead, this section is designed simply to familiarize you
with the structure of A/UX commands. Becoming familiar with
the structure (sometimes referred to as syntax) allows you to bet-
ter understand and navigate your way around A/UX. Here is a
simple A/UX command:

ls -1 /sales/west/seattle

This command will create a long listing of all files in the sub-
directory seattle, which is in the directory west, which in
turn is in the sales directory. Figure 4.13 shows the vari-
ous parts of an A/UX command.

X commands exactly as they
requires lowercase letters,

youcanhdt"ﬁseany uj per se ers. A/UX is very literal!
Improper use of case in commands can skew your results!
FIGURE 4.13 Parts of an A/UX command
we -1 test doc1

Command name Arguments
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The breakdown of this structure is:

[ Command name. This tells the A/UX shell you are in
what to do. In this case the 1s means list files.

[@ Flag options. These options control how the A/UX com-
mand works. In this case the -1 means long list, which
includes the files’ permissions, owners’ sizes, and most
recent modifications.

@ Arguments. Arguments control which files the com-
mand will work on. In this example the files are in the
sales/west/seattle directories.

This command structure allows you to set the parameters for
virtually any A/UX command. With some commands you can
specify more than one flag option. A complete listing and ex-
planation of all A/UX commands may be found in the two-
volume A/UX Command Reference. Common commands are
listed and explained at the end of this chapter.

There are some other rules of the road for entering commands
in A/UX.

[l Deleting characters. You can delete characters by
pressing the Delete key. This will delete the last charac-
ter you typed. If you want to delete an entire line, you
issue the kill command. This is a Command-u.

 Commands longer than one line. Once you press the

Return key after entering a command, A/UX executes

the command. However, it is often necessary to enter a

command longer than one line. No matter which shell

you are in, Stand-Alone, Korn, Bourne, or C, A/UX auto-
matically wraps the line for you. Even if a file name is
broken, once you press Return the command is inter-
preted and executed. If you want to control where your
command line is broken, you simply type a backslash (\)
immediately followed by a Return. The backslash (\) tells

A/UX that this is not the end of the command but a way

of getting to the next line. In all of the shells except the
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Bourne, each new line is just a line. In the Bourne Shell,
each new line has a prompt, > (greater-than symbol), at
the beginning of each new line.

When you type an A/UX command within a shell,

you are requesting A/UX to execute some program as-
sociated with your command. The shell interprets your
command, runs the program, and assigns three standard
files:

1)

2)

3)

A standard input file from which the program takes
the input data. By default this file is your keyboard
characters.

A standard output file that receives the output of the
program. By default this file is sent to your screen.

A standard error file that receives any error messages
that may have occurred during processing. By default
these error messages are sent to your Mac II screen.

All of these inputloutput (I/O) files are directed, by default,
to your screen. They can be redirected by using A/UX /O redirec-
tion commands. These commands make working with your
A/UX files much easier; however, learning all of these commands
is the true challenge. Here are some examples of redirecting
input and output files.

Input file other than keyboard. This is A/UX's way of
sending information from a file instead of from the key-
board. As an example, instead of typing a message to
someone, you can send the contents of a file that con-
tains the message. This is done with the < symbol,
which is followed by the name of the file with the mes-
sage. Here is an example:

mail messages < memo1

This command line tells A/UX to use the file memo1 as
the input file for the command mail and send to the
directory messages.
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| Output to another command. Output files normally go

to your screen or to an output device. You can also
redirect A/UX output file to another command. This al-
lows you to combine two or more commands, thus sav-
ing you time and command steps. Here is an example:

$ sort figures > salestm
$ inquiry < salestim

These two lines will generate a list of figures and store

them in a file called salestm. A pipeline allows you to
redirect the output of the first command line to the sec-
ond command line. This command would look like this:

$ sort figures | inquiry

The vertical line (| ) is a pipe facility that creates a pipe-
line flowing one output request into another output. Figure
4.14 shows a visual rendering of piping commands.

The foregoing are just two methods for redirecting input and

output from the screen defaults. You can also blend input and
output files to create a final output file. This is done with the

cat (short for concatenate) command, one of the most widely

used commands in A/UX. With this command you can blend
two or more files into one. The following command lines illus-
trate the cat command:

cat letter memo resigna

cat myfile yourfile > ourfile

FIGURE 414 Piping commands

Input-Text,
Data, etc.

Sorting of : Output-Screen
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File System

The first line prints out the files letter, memo, and resigna
to the standard output (probably your screen or printer). The
second line concatenates the files myfile and yourfile into
a third file called our fi le. A handy feature if you want to blend
information from one file to another. The cat command can also
be used with flag options. For example, when the cat command
is used with the -v flag option, nonprinting characters such as
Control characters and other ASCII codes are printed. This would
be like printing a Microsoft Word or WordPerfect document with
all of the hidden codes printed out. The following line would print
out all ASCII codes and control characters:

cat -v letter1

Control characters are printed with a caret. For example, a
Control-X would print out like * X. A Delete character is printed
as " 7.

The command structure of A/UX (and UNIX) is one of the
features that make any UNIX system complex, but it is also what
gives A/UX its power. The Command Reference Manuals from
Apple offer an excellent reference for all of the various commands
available in the A/UX system.

You have learned a bit about the A/UX command structure. Your
commands won’t do you much good if you do not understand
the A/UX file structure. The A/UX file structure is the same as
the UNIX file structure and not too dissimilar from the Macin-
tosh hierarchical filing system. Unfortunately, the A/UX file sys-
tem is far more complicated to navigate in and around—no
friendly pull-down menus, icons, or folders. Probably a closer
analogy would be to compare the A/UX file systemn structure with
MS-DOS. As you read on, you will see the similarities. Figure 4.15
shows how the A/UX file system compares with the Macintosh
HFS.
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Directories

FIGURE 4.15 File systems compared

( Mocintosh File System ) ( avxspem )

.Applications
Subdirectories

Files

A/UX is a collection of files, each of which has a unique name.
These files are then organized into directories. A/UX also treats
directories as special system files and assigns names to each
directory. These directories act like “‘file cabinets’ that store user
and system files. Directories are organized in a type of hierar-
chical file system called a tree structure. The tree structure of
the A/UX file system is shaped like an inverted tree with the base,
or root, at the top and the branches extending out from the root.
Figure 4.16 shows the tree structure of the A/UX file system.

Any directory can contain subdirectories that in turn can con-
tain more files. In the language of UNIX (and A/UX), a subdirec-
tory is called ‘‘child” and the main directory holding the
subdirectory is aptly named ‘‘parent.” In order to put to rest any
comments that A/UX is ‘‘sexist,” you should know that any par-
ent directory or child subdirectory is androgynous; that is, there
is no sex attributed to the parent or child. The tree structure
in Figure 4.17 shows the relationship of directories and subdirec-
tories.
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FIGURE 416 A/UX tree structure
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Asyou can see, the directory users is a parent to three sub-
directories (children). In turn a subdirectory may also have a
child directory associated with it. As the figure shows, users
is a parent to bilbo and frodo is a child to bilbo. In turn
shadowfax and rings are files of frodo. Confusing? Many
complex UNIX systems publish directory maps like the one
shown. These UNIX directory maps guide users to appropriate
subdirectories.

In order to tell A/UX where to go (after one hour with this
system you may be longing to tell A/UX where to go), you must
provide the system with pathnames. A pathname is a file that
is preceded by its directory location. As an example, suppose
you want to get to the file rings. Use the map in Figure 4.16
to visually trace the pathnames that take you to the file rings,

/users/bilbo/frodo/rings

The first / represents the root directory. Pathnames can be ab-
solute or relative.

Relative Pathnames A relative pathname is relative to the direc-
tory and subdirectory you are currently in. For example, if you
are currently in the directory users and the subdirectory bilbo
and you want to get to the file shadowfax, then the command

frodo/shadowfax
is the relative pathname for
/users/bilbo/frodo/shadowfax

Relative pathnames never begin with a /

Absolute Pathnames Absolute pathnames list all of the direc-
tories leading to your file.

/users/bilbo/frodo/shadowfax

However, if you are already in the subdirectory frodo then to
get to the file shadowfax you would simply type,

shadowfax
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Another way of viewing absolute pathnames is to think of
them as a straight line to what you are looking for. Absolute path-
names always begin with a / (representing the root directory)
unless you are in the directory that contains the file you want.

The filename is always the last name on the line. When you
first log on to A/UX, you are in your HOME directory. Your home
directory may be in some other subdirectory, but you can find
out the absolute pathname of your home directory by typing
echo $HOME.

Viewing the Current Directory No matter which directory or sub-
directory you are in, you can find out where you are in the A/UX
system. To find out where you are, type

pwd

This is short for print working directory. pwd prints out the ab-
solute pathname of your working directory. Using the map in
Figure 4.17, if you were in the subdirectory frodo and you typed
pwd, A/UX would respond with

/users/bilbo/frodo

If you are a novice A/UX user, you will find yourself using the
pwd command many times. The pwd is maybe the simplest
A/UX command (a contradiction in terms no doubt). pwd has
no options, takes no input (or prisoners), and produces a single
line of output.

Changing Directories You may often find yourself buried deep
within A/UX directories. To simplify accessing files, you may
want to change to a directory that is closer to your working files.
This requires you to change directories. You do this by typing
cd (change directory) followed by your pathnames, for example,

cd / date/great/good/ok/bummers
This line would make date the current directory. The bum-

mers files can now be more directly accessed with a simple ab-
solute pathname. You can jump to any directory by using the
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File Security

cd command. Once you have moved to another directory with
the cd command, this new directory becomes your current direc-
tory. If you use the cd command without specifying a directory
name, you are moved to your home directory.

A/UX is a multiuser system. This means it is possible that you
are not the only one working within the file system. In fact, you
might not be alone in a directory or a file. You may even be in
the twilight zone of directories (this only occurs when file and
directory permission allow it). In other words, you may be al-
lowed in someone’s directory but not in their files. If a file has
both read and write permission for all users on the system, then
anyone can have access to the file and can make permanent
changes. A file with read-only permission means users can ‘‘look
but not touch.” The system administrator may set permissions
for certain system directories and files and for certain users.
Users on the other hand can set permissions for individual direc-
tories they own. Each file also has a group owner who owns a
group of files. The same levels of security can be set for groups.
There are three levels of security in A/UX:

1. Read access. Users can simply examine a file’s content.
The file can be displayed on your screen, printed, copied
to another directory, etc.

2. Read-write access. The file can be read and written to.
The file can be altered or even deleted.

3. Execute access. This level allows execution of a file as a
program. Without this permission, users may not run ex-
ecutable programs.

The A/UX automatically establishes preset permissions linked
to the specific directory you are in. You can, however, modify
these permissions. The A/lUX command to alter permissions is

chmod
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The command chmod is short for change mode. When you use
chmod, you add either add (+) or remove ( -) for establishing
read, write, and execute permissions. Figure 4.18 shows the com-
mand structure for chmod.

Here is a breakdown on each of the components of the chmod
command.

1. Access classes. One or more of the three types of user
groups. These are:

u  The user and owner of the files and
directories being changed.

g A group: members of the group of users to which
you belong.

o  All others: all the other users on the system.

2. Operators. The operator is either a + (grant) or
- (deny). Operators must be one or the other; they
cannot be both.

3. Permissions. As discussed, there are three types of per-
mission:

r  Read-only
w Read and write
b'e Execute

You can grant or deny (+ or -) more than one type of
permission per filedirectory. For example, you can grant
w (write) permission to a file but deny x (execute).

4. Filename list. This is the list of files or directories
whose permissions are about to be changed (and you
don’t have to go to Sweden to do it). Either relative or ab-
solute pathnames can be used.

FIGUBE 4.18 Structure of chmod
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Believe it or not, A/UX offers another way to change permis-
sions. The method just described uses letters to change permis-
sions. A/UX calls these symbols, and this method for changing
permissions the symbolic method. The other method to change
permission is the numeric method. The numeric method uses
three octal digits, which equals one octal number to assign the
permissions. If you want to use this method over the symbolic
method, check the A/UX Command Reference Guide from Apple,
take two aspirin, and see a psychologist.

Making Directories

Before you can make a new directory, you must have write and
execute permission in the parent directory. Now you need to
move to the directory where you want to create the new direc-
tory. Once you are in the appropriate directory, you create a new
directory by typing

mkdir thebest

The command mkdi r stands for make directory. Once the direc-
tory has been named, you can create files to put in it or copy
files to it.

Removing Directories

Removing directories is done with the rmd i r (remove directory)
command. Directories with subdirectories or files cannot be re-
moved until they are emptied. If you attempt to remove a direc-
tory that has files or subdirectories, you will get the message

:rmdir: thebest : Directory not empty

You also do not have to be in the specific directory to remove
it. Directories can be removed anywhere in the A/UX files sys-
tem by supplying the absolute or relative pathnames.

Listing File Names

To see the contents of a directory or subdirectory in the MS-DOS,
world you would simply dir at any command prompt. The result
would be a listing of the contents of the specific directory you
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might be in. In the A/UX world, life is not so simple. The com-
mand to list files in an A/UX directory is 1s (list). There are
several ways to view the files in a directory with the 1 s command.

ls Returns a simple list of files within a directory
except those files that begin with a dot (.)

Typing ls /sales returns these files from the
directory sales:

west

east
midwest
southwest
southeast
lettersw
lettersmw

ls -a Lists all the files in a directory including those
files that begin with a dot. Typing ls -a /
sales returns the following list:

.offices
west

east
midwest
southwest
southeast
lettersw
lettersmw

The . and .. signify the current directory and the

parent directory. This is actually very similar to view-
ing DOS directories and subdirectories.

ls -1 Offers the most complete listing of files. Typing
ls -1 / sales returns this:

1 2 3 4 5 6 7
total 3
drwxrwxr-x 2 user bilbo 53 May 3 09:00 frodo
-rw-rw—— 1 wuser bilbo 231 May 3 09:40 shadowfax

-rW-rw—— 1 user bilbo 345 May 9 10:00 rings
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While this listing looks quite cryptic, it contains all of the ele-
ments of the A/UX file structure previously discussed. The
column numbers at the top of this listing is not part of the way
A/UX lists your files with the 1s - 1 command. Those numbers
were added to simplify the explanation. Here is what each
column contains:

Column 1. File type and permissions. The first character
tells you what type the file is.

d = director
- = regular A/UX file

Right after the file type is the files permissions.
The first three letters (after the d or -) signify
permissions for the first file, user. In this exam-
ple, user has read, write, and execute permis-
sions. The next three letters show permission for
the file bilbo. The last three letters indicate
permissions for the file frodo. As you can tell,
some of the files do not allow read, write, or exe-
cute access. This prohibition is signified by three
dashes (- --).

Column 2. Link counts, to be discussed later.

Column 3. This is the login name of the files’ owners.

Column 4. The group name. Every file can be placed in a
group directory (which is also considered a file
by A/UX). The group to which this particular file
is connected is bilbo.

Column 5. This is the size of the file. The size is listed in
bytes.

Column 6. This date is the modification/creation date and
time. All A/UX files are time- and date-stamped.
Any modification by any users results in a new
date and time being stamped on the file. A/UX’s
time- and date-stamping facility is a reason why
it is important to properly set your date when
setting up A/UX for the first time. Without set-
ting your minutes from GMT, A/UX files created
in the Eastern Time Zone and sent to the West
Coast would be time-stamped three hours later.
If a user did not know the files came from the
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Viewing a File

East Coast, it would appear as if the files had

been created three hours into the future. We all

know the Mac II is fast, but not that fast!
Column 7. The final column is the actual file name.

Once you manage to find your file in A/UX, you probably would
like to take a look at it. To view a file’s contents, you use the Page
command. In A/UX this is pg. The pg command allows you to
view your file one page at a time. After you view the first page,
A/UX waits for an additional command. Additional commands
offer you a number of different ways to view your file. When you
first enter the pg command, you will see a screenful (23 lines)
of your file followed by a colon (:). At the colon you can enter
any one of the following commands:

h

Return

d or Control-d
. or Control-1
1

n

P

f

qorQ

$

W or X

/ pattern/

s savefile
?pattern? or

"pattern”
!command

Help—displays a list of available pg com-
mands.

Goes to the next page of text.

Shows additional half page of text.
Redisplays current page of text.

Shows next line of text.

Goes to the next file specified in the command
line.

Shows the previous file specified on the com-
mand line.

Skips the next page of text and displays the fol-
lowing page.

Quits the pg command.

Shows the last page of text in the selected file.
Sets the window size and shows the next page
of file.

Searches forward looking for specified charac-
ters (patterns).

Saves your file in a specified directory (savefile).
Searches backward for specified characters
(patterns).

Executes a command.
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Printing Files

As you can see, there are quite a number of ways for viewing
files. To execute any of these pg commands, just type the com-
mand after the colon followed with a Return. The pg command
can also be preceded by a number, as follows:

+1 Shows the next page.
-1 Shows the previous page.
1 Shows the first page of the file.

When you reach the end of of your file, A/UX shows the end
of file prompt:

(EOF):

At the (EOF) prompt you may either quit and return to the shell
by typing q or Q or you may issue one of the pg commands.

Now that you know how to view and page through a file, it might
be nice to print it. This is done with the 1p command. If you
have an ImageWriter or a LaserWriter attached to the network,
you can send a file to either one by specifying which printer you
want to use. To print the file shadowfax, you would enter the
command

l1p shadowfax
A/UX returns the message

request id is 310 (1 file)

The number is the printer number that A/UX uses to identify
the printing job. A/UX provides you with a print spooler. If there
are others printing at the same time you are, you will be put into
a print queue. Your file is then printed when A/UX gets to your
file. If you know there will be several users using the printer, you
may want to see the list of the print queue to get an idea of how
many other print jobs are ahead of you. To see the queue list, type

lpstat -0



144 The Macintosh II Reference Guide

Renaming Files

Your queue list looks something like this:
lp-234 rings 10345 Apr 1 09:30
lp-137 sales 9834 Apr- 1 09:35
1p-113 frodo 11256 Apr 1 09:37

If it looks as if your print job will take too long to print, you
can cancel. To cancel your print job, type

cancel 310
You get the A/UX message
request 310 canceled
The number is of course the print job number given to you when

you issued the lp command.

Renaming and moving files are done with the same A/UX com-
mand. The mv command not only allows you to rename a file
but also move that file into another directory. For example,
mv frodo freda

This line would rename the file frodo to freda.

CAUTION: Renaming files will cause AIUX to ov Nrwrite any

files in your directory with the same name. To avoid this,
~ use the -i ﬂag option.

When you add the - i flag option, A/UX provides an overwrite
prompt. This prompt is

mv -i frodo freda
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The -i flag option forces A/UX to respond with

remove freda

before it overwrites the file. If you respond with a y, then the
already existing freda file will be overwritten. An n response
cancels the operation.

These examples allow you to rename a file. If you use the mv
in conjunction with directory pathnames, then you can move
files to a different directory, for example,

mv frodo /users/bilbo/gandolf

This command moves the file frodo to the directory called
gandol f.

Removing File Names

Copying Files

To remove a file, use the rm (remove) command. If you use the
rm command by itself, your file is permanently removed. If you
want A/UX to prompt you before the file is removed, use the - i
flag option. The line

rm -i frodo

tells the system to prompt you with

rm: remove frodo?

Respond with y to remove the file or n to cancel the operation.

As most of us computer maniacs know, it is always a good idea
to copy your files for backup purposes. Sometimes, however, it
is nice to make a copy of a file and give it a different name. In
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A/UX this is done with the cp (copy) command. The following
example illustrates the copy command:

cp -i shadowfax.oats horse. food

This line creates the file horse . food that is identical to the
file shadowfax . oats. If you already have a file with the name
you are copying to, then the -i flag is used. Like the rename
and remove files command, the - i option causes A/UX to return
the overwrite prompt. There are a couple of rules to know
when copying files in A/UX:

1. You cannot copy a file to itself in the same directory. If
you do, you will get the prompt

cp: Cannot copy file to itself

2. You may have files with identical names in different
directories. To accomplish this, you must use complete
pathnames, as an example,

cp shadowfax.oats /users/bilbo/gandolf

This example copies the file shadowfax.oats to the
directory gandol f. The original shadowfax.oats file
in the bilbo directory has been left untouched.

A/UX Text Editing

You need to know right up front that text editing in A/UX will
not be like using MacWrite or MS Word. Unlike these word proces-
sors where you have a nice, easy, command structure to follow,
fully integrated editing and formatting functions, mouse sup-
port, and a WYSIWYG (What You See Is What You Get) screen,
A/UX requires you to follow some strict rules of the road. For
example, once you open a file into an A/UX text editor, you have
to enter commands to tell A/UX where you want to go and what
you want to do. If you want to enter, or insert new text, then you
have to change modes. In other words, you cannot enter and edit
text in the same mode. If it sounds like a hassle, it is. However,
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once you get used to it, A/UX text editors can be quite powerful
and fast. You enter the commands and A/UX executes them and
changes your file. Essentially, there are two parts to processing
text in A/UX, text editing and text processing.

Text editing is concerned with the entry and edification of
your text documents. Text processing deals with the formatting
of your text. You do not format text with text-editing tools. This
section is concerned with text editing in A/UX. Text editing con-
tains specific tools that allow you to enter text with the keyboard,
store your text (file), and then recall the text and modify it. You
use one of two *“types’ of editors in A/UX to edit text, interac-
tive or stream.

There are differences between the two editors. The interac-
tive editors allow you to enter text and specific text-editing com-
mands while you are viewing the text. The stream editor, a
quicker but somewhat more imprecise method of editing text,
allows you a single run-through of your text. During this run-
through, you can tell A/UX how you want the text edited;
however, you won't see the editing right away, you are just en-
tering the text-editing commands. The stream editing com-
mands are kept in a temporary file for execution later. The
stream editor is much faster than the interactive but, as you will
see, less reliable and less creative. The interactive editor has three
primary editors and the stream editor is a solo act. Selecting the
type of text editor you want to use depends on your needs, file
size, and the amount of time you want to spend editing your text.

Interactive Editors

There are three interactive editors, each of which allows you to
perform different functions. The easiest to use is the vi editor.
Somewhere out in UNIX land there is someone who knows what
vi is short for. Many rumors abound, but few seem founded in
fact. One candidate was visual input. Another was vicarious in-
formation. More than likely, vi stands for something uncrea-
tive like wvisual editor (if the truth be known). In the world of
computers it is hard to separate rumor from fact. Suffice it to
say, vi is a text editor, period! However, I am sure someone out
there knows the answer to the true meaning of vi! Other edi-
tors include the ed editor (somewhat redundant), the ex editor,
and the sed (stream editor). You will spend most of your time
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in vi. However, if you enjoy having your fingernails pulled out
and six-hour judo workouts, then the sed text editor may just
be your cup of tea. Basically, the sed editor is viewed as an ad-
vanced text editor while vi, ex and ed are reserved for us sis-
sies. To be fair, ex is really just another mode of vi and performs
functions very similar to those of the ed editor.

vi is of course a screen editor that displays the contents of
a file one screenful at a time. In vi, when you type a command
to add or change text, the screen is immediately updated to
reflect the changes. ex is a line editor. You edit your text one
line at a time with ex. When you are in ex, you have to specify
the line numbers you wish to work with. Also, your editing
changes are not seen as quickly as in the vi mode. Many users,
however, prefer the speed of the ex mode. Most of the basic text
editing commands are the same for vi and ex.

Before you can begin using the vi editor, you must enter the
editor and identify the file you want to edit. This is done by en-
tering the following command at the A/UX command prompt:

vi filename

The term filename is whatever file you want to edit. You can edit
an existing file or create a brand-new file with the vi editor. vi
uses the entire screen to edit the file you want. This is unlike
the ed editor that edits one line at a time.

Once you have opened (or created) a new file, you cannot just
jump in and start typing. The vi editor has two modes of oper-
ation, command and insert.

Command Mode When you first enter the vi editor, you are in
the command mode. This means that vi assumes everything
you type is an A/UX command. As you type something in, vi
tries to execute it as a command. Not very convenient for writ-
ing that letter to the boss. To change from the command mode
of vi to the insert mode, you type

i
Insert Mode Typing i places you in the insert mode of the vi

editor. Now you can start typing. While you are in the insert
mode, everything you type is placed in a temporary *‘text buffer.”
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You see your file on the screen, but A/UX does not create a *‘real”
file until you return to the command mode and issue an A/UX
save command. In essence, the vi editor creates two copies of
your file. The first copy is kept in the text buffer until saved. Once
it is saved, you have a ‘‘real’’ A/UX file. If you go back to work
on your file, the vi editor uses the copy of the file in the text
buffer. The “real” file is left unchanged until you use the save
command again. The vi save command is

W

As long as you periodically save the file you are working on, you
never have to worry about losing your master file. To leave the
vi insert mode and go back to the vi command mode, press
the Escape key.

Moving Around invi Once you have called up or created a file,
the vi editor offers various ways to move around in your text.
First, there are some keys that perform some special functions
for you in vi. The Return key terminates all commands on the
ex command line. In the normal command mode you do not
have to press Return. The Escape key ends the vi insertion mode
and takes you back to the vi command mode. CONTROL-c pro-
vides an interrupt that stops vi from executing a command that
is already started. CONTROL-c works in a similar fashion to
COMMAND-period (.) in Macintosh applications.

A/UX supports the arrow and Delete keys on the Macintosh
keyboards in the vi command mode only! The arrow keys move
the cursor in the direction of the arrows while the Delete key
deletes one character to the left. These keys, when used in the
vi command mode, are preceded by a number. The number in-
dicates how many spaces you want to move. These are the sim-
ple commands. What follows is a listing of the more useful and
widely used motion commands. Motion commands are essen-
tially what their name implies, a way to move the cursor in the
file without affecting the contents of the file. Generally one-letter
commands, they dictate the direction of cursor movement in
your file. Most often these motion commands are preceded by
a number that tells the vi editor how many spaces to move in
a specific direction.
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As an example, you opened the file rings by following the cor-
rect path,

users/bilbo/frodo/rings

Once you have opened the file with vi, you need to change the
third word on line 7. You first need to move to the seventh line.
The following three vi commands do this:

7+
7]
74

Any one of these commands moves your cursor to the begin-
ning of the seventh line of your file. Remember, when you first
enter the vi editor, you are in the vi command mode. This is
the mode where you enter these movement commands. The in-
sert mode is where you actually change the text. Now that you
are at the beginning of the seventh line, you need to move to the
third word where you want to begin your changes. The vi move-
ment command you want to enter is

3w

This moves the cursor to the third word on line 7. Simple, hey?

Of course, as you have probably noticed, there are no line
numbers on your screen. To find what line you are on in your
file, type G (note, this is a capital G). This command moves you
to the end of your file. Now type a CONTROL-g (lowercase g).
This command prints the name of the file and the line number
you are on. To jump back to your cursor position in your file,
type the back quote twice. Voila! You are back at your cursor
point. You can also display your line numbers with the follow-
ing command:

:set nu

You will now see line numbers along the left column. To turn
line numbers off, type the command

:set nonu

The numbers disappear.
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ex Now that you are getting the feel of moving around in the
vi editor, you should know that there is a command that jumps
you a specified string. It works very much like the Find com-
mand in word processors. To find a particular string, you have
to enter the ex command line. As you recall, ex is a line editor.
This means ex allows you to work on one at a time instead of
an entire screenful of text. To look for a specific word or series
of characters, type the backslash (\) key. This moves you to the
ex command line. At the \ prompt, type in the word or charac-
ters you are looking for. For example, if you wanted to find the
word Great in your file, you would type

/Great

This will take you to the first occurrence of the word great. There
are a large number of wildcard characters and string expressions
that can be used to search for very specific occurrences of words
or characters. For a complete listing (a small book in itself) see
the appropriate A/UX reference guide.

Changing Text The vi editor lets you change text. You replace
text by deleting text and inserting new text, both of which hap-
pen at the same time. There is even an Undo command. If you
are in the insert mode, then the new text you type either pushes
the existing text to the right or changes the text according to
the commands you type. As you can see, you use the insert mode
to add and change text and the command mode to move around
or delete your text. Like moving around in the vi editor, the com-
mands to change text use numbers associated with the com-
mands to determine how much text you want to change. For
example, the command

a2r

lets you replace two characters. Most of the change commands
require you to press the Escape key after entering the command.

Macros A/UX allows you to create macros within the vi editor.
The A/UX terminology for macros is map. Once in vi, you
change to the ex line editing mode by typing a colon (:). The
map (macro) lasts only as long as your current editing session.
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If you want to keep your map on a permanent basis, you have
to insert it in your login file. Single keystrokes and function
keys can be set up as maps. The format for creating a map in
the ex line editing mode is

:map string definition <RETURN>

String is a single keystroke or function key. Definition is the
vi command you want as a map.

NOTE: A string cannot be longer than ten characters and a

- definition cannot be longer than 100 characters.

There is one very important command to use in creating a
map,

CONTROL-v

CONTROL-v allows you to use ‘‘nonprinting”’ commands in your
map. These commands might be such things as carriage returns
(CR), blank spaces, escapes, tabs, etc. A/UX maps can be quite
complex or very simple in design.

: flllm! When creating a ma P with CONTROL-~v commanclsﬁ
- any commands following the CONTROL-v are included in
the map. To end the CON’I‘ROL-V, sequence, insert another

- CONTROL-v.

maps can also be be “linked” together. You simply create a map
that ends by calling another map, which ends by calling another
map and so on. Here is an example of a simple A/UX map. This
map makes one character, g, quit vi and write (save) the file.

:map q :wqCONTROL-v<CR><CR>
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The normal A/UX command for this function would be
:wq<CR>

You can also incorporate function keys into your map. The strings
O through 9 correspond to the appropriate function keys.

ed The ed editor is similar to ex but contains more powerful
commands. Like ex, ed is a line editor; that is, it allows you to
edit your text one line at a time. Unlike ex, ed is a command-
oriented editor. ed accepts commands given to it just as you do
when you are in an A/UX shell. ed accepts the user command
and then performs (or executes) the operation. Sounds simple
but it isn’t. The ed editor requires the user to be extremely
familiar with the editing commands. The command structure
for editing a file with ed might look something like this:

$ed starts the ed editor

r hobbits ed reads the file results into the buffer
290 ed provides the file length

7,8,9 ed prints lines 7, 8, & 9 to your screen

bilbo baggins shire rings 112 040188
bilbo baggins shire rings 213 041288
frodo baggins shire rings G515 051288

7,8s/bilbo/gandolf/ —ed substitutes text

gandolf baggins shire rings 112 040188
gandolf baggins shire rings 213 041288
frodo baggins shire rings 515 051288

w writes the new text to the file
290 file length is not changed

q quits ed

$

In case you are wondering, this example is a simple search-and-
replace command, or at least one method for searching and
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replacing. In ed, you can make some complex pattern searches
either forward or backward in your file. These can include:

Wildcard matching of one or more character
¥ Matching of text only at beginning or ending of lines
B Exact matching of characters on the screen.

Here are some common ed commands that are used the most
often. You can assign numbers (n) with them to tell ed how many
times you want the command repeated.

(n)a Adds new lines.
(n)i Inserts new lines.
r Reads the contents of a file.
(n)d Deletes lines.
(n)m Moves lines.
(n)t Copies lines.
j Joins two lines to make one line.
s Substitutes one piece of text for another.
(n)c Changes (replaces) lines.
p Prints lines to your Mac II screen.
n Prints lines to your Mac II screen with line numbers.
1 Prints lines with nonprinting characters (ESCAPE,
CONTROLS, <CR>, etc.).
Help screen.
Undo—like the Mac, only the last command given.
Writes the file to your directory.
q Quits the ed session.

€c T

There are of course many more commands associated with ed.
Complete commands are listed and illustrated in your A/UX
manuals.

As powerful as the ed editor is, there is one major drawback.
The ed utility is only capable of working with files that fit into
the main memory-editing buffer. This is generally 40 percent
to 65 percent of your RAM space, depending upon your system.
Large files will have to be broken into smaller segments or edited
with the stream editor.
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Stream Editor

The A/UX mnemonic for the stream editor is sed, another of
A/UX'’s text editors. Like vi, ex, and ed, text can be entered and
changed (not formatted, however). Even though these editors all
edit text, there is a difference between vi, ex, and ed
and the sed editor. The sed commands are quite complex, too
complex to be presented in this chapter in their entirety.

As you have found out, when you edit an A/UX text file, the
original is left untouched until you issue a write (save) command.
The editing is done on a copy of the file that A/UX creates and
places in a special buffer. None of your edifications have been
done on the actual file, just the file in the buffer. Then, once you
have made your changes in your text using vi, ex, and ed, you
can take a final look at your edited file (it is still in the text buffer)
and then write the permanent file to your directory. With sed,
your file is still held in a text buffer but sed maintains just the
editing changes in a file. Neither your buffer file nor the origi-
nal file is changed until you give sed the command to write the
changes to your files. Once you get used to it, sed is a much
faster text editor than either vi, ex, or ed. You can also edit
much larger files with sed.

When you edit with sed, you essentially create an editing
“script.”” This script tells sed what file you want to edit, what
line(s) you need to edit, and what you want to edit. An example
sed script might look something like this:

sed -e 's/\.dc\./.dec./' -e ' s/\.3b\./.u3b./'

This example replaces specific occurrences of certain letters in
a file (whichever file you specified).

A[UX Text Formatting

As you have seen, there are several editors that allow you to edit
your files. In A/UX, however, editing text does not mean your
text will be formatted correctly. You have to view text editing and
text formatting as two separate A/UX functions. Each of the func-
tions has its own set of unique A/UX tools. As you have read,
text editing uses the tools associated with vi, ex, ed, and sed.
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Text processing also has its own unique set of formatting utili-
ties. The diagram in Figure 4.19 illustrates the A/UX process that
produces a printed copy of your file.

Text-processing tools allow you to perform a number of use-
ful formatting functions on your files. For example, you can
imbed special codes to print your file to a laser typesetter or
LaserWriter. The same file can be formatted to print on your Im-
ageWriter. You can format tables, charts, equations, and even cre-
ate formatting macros. In addition, A/UX offers you the capability
to produce line drawings and graphs. What follows are the high-
lights of these text-formatting tools. Please refer to your refer-
ence manuals for more details.

FIGUBE 419 A/UX process for producing a printed document

Chan Printer from
ImageWriter to LaserWriter

cd/user/spool/lp
RM_PR iw2
ADD__LW laser printer

Printing with the
LaserWriter

lp/etc/motd
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troff/nroff

Two programs offer the standard formatting commands. troff
is designed to format your file for output to a typesetter or Laser-
Writer. nroff formats files for other printers such as Im-
ageWriters and letter-quality printers. Both troff and nroff
are compatible with each other. This means that a file format-
ted with troff can be used in nroff to be sent to an Im-
ageWriter for draft purposes. Sounds a bit like Sesame Street,
doesn't it? Suffice it to say, tro f f and nro f f are generally used
in the same breath. A file formatted in t ro f f will still print out
in nrof f, only your output is adjusted to the output device you
are using. With nrof f, this output device will generally be your
Mac Il screen or ImageWriter. t rof f is used to format your files
for output to one of Apple’s LaserWriters.

There is a way to envision working with both troff and
nroff. Think of using MS Word with all of the hidden codes
turned on. Not only are the codes turned on, but you can alter
them to produce a document any way you want. Of course the
Macintosh way of text processing would be long gone. Instead,
boldfacing a single word would require you to enter the appropri-
ate codes. troff and nroff are just like this concept. However,
A/UX is not totally unaware of ‘‘ease of use.” A/UX offers users
a very large set of text-processing macros that are used in con-
junction with troff and nroff.

The mm mnemonic stands for memorandum macros. Actually,
these macros have nothing to do with writing or sending
memorandums. Rather they are a collection of general-purpose
text-formatting macros used in conjunction with nroff and
troff. As a user you can write your own macros or use the
many macros provided by A/UX. A/UX macros are split into two
different categories, mm and ms. Approximately 156 different mm
macros cover such formatting capabilities as the following:

Page headers and footers
Changing fonts, styles and sizes
@ Creating tables of contents
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tbl (Tables)

There are approximately 84 ms macros that offer simplified
formatting commands different from the mm macros. These are
commands for the following:

Left and right margins

Centering

@ Printing date and time

Setting indents and tabs

Setting one- or two-column printing

There are of course many more formatting features controlled
by these A/UX macros. Here is an example of a very simple
macro that indents a line and adds the number 2.

P (2)
A typical line to be indented.

The .IP (2) macro produces a line that looks like this:
(2) A typical line to be indented.

The tbl program works with troff and nroff and allows
you to select specific files and have them formatted in tabu-
lar fashion. You can even add vertical and horizontal lines
and boxes in your table. The tbl command is generally
used with other commands. These other commands are what
add the lines and boxes or center your data in the table.
Here is an example of a tbl being used to create a simple
table contained within a box:

.TS

expand box center tab(:) ;
cs

11

Love Pairings

John:Martha
Adam:Eve
Yin:Yang
Fred:Ethel
Oscar:Felix
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eqn (Equations)

pic (Pictures)

The resulting output would look like this:

Menu
John Martha
Adam Eve
Yin Yang
Fred Ethel
Oscar Felix

The eqn is a mathematical equation formatting program and
works with troff and nroff. eqn may be one of the easiest
programs to use when formatting. eqn automatically under-
stands how most mathematical equations should be formatted
and even understands Greek letters and special math symbols.
The following example illustrates the eqn operation.

.DS 1

.EQ

x = k (z over 3) / z over 3
.EN

.DE

This would produce the following output:

x =y %)+ %

The pic program allows you to draw simple graphics within
troff. pic works in similar fashion to tbl and eqn. That is,
pic begins with the commands .PS and ends with .PE. pic
starts with the command line

pic name of file | troff -mm
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grap (Graphs)

When you are formatting with t ro f f, you can specify the loca-
tion in your document where you want a picture to be. Pictures
can be circles, squares, ellipses, lines, arrows, or arcs and may
contain text. An example might be:

ellipse ''\s18\f2Yo Dude!\f1\s0

This line would produce an output like this:

Mac users are accustomed to creating graphics by simply
drawing them. With applications designed to run under A/UX,
you will have this option. When working in the basic A/UX sys-
tem environment, the pic program is used.

The grap program will draw simple to complex graphs and
charts. grap works in conjunction with pic in the troff for-
matting mode. Like pi c, you define your chart with .G1, the start
command, and .G2, the end command. The general format for
grap is:

.G1

Chart specifications and data

.G2

The following example illustrates grap.

.G1

1983 100
1984 189
1985 210
1986 75
1987 300
1988 450
.G2

This data produces a graph that looks like the one shown in
Figure 4.20.
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A/UX Shells

FIGURE 4.20 Graph produced by grap format
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This is nothing fancy, but additional commands allow you to
add text, lines, and other embellishments.

The A/UX system has three shells for users—the Bourne Shell,
the Korn Shell, and the C Shell. Shells are A/UX utilities or sys-
tem states that accept user commands, interpret those com-
mands, and then send the commands to the system for
execution. You always know you are in a shell because of the
$ (dollar sign) prompt. Whenever this shell prompt is present,
A/UX is awaiting your input. All shell prompts can be redefined,
and users can access files in their user directories.

The three shells are similar yet slightly different from each
other. Each of them allows you access to the standard functions
and commands that you will use the majority of time. The
primary differences you will see in the shells show up when you
want to program within them.
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[l Bourme Shell. This is the standard shell that you begin
the A/UX system with. The Bourne Shell is also the
fastest and most efficient shell to program. Programs
written in the Bourne Shell will run two to five times
faster than programs written in the C Shell.

[ Korn Shell. The Korn Shell primarily provides provides
job controls. This means you can switch back and forth
between different jobs. In other words, multitasking. Wi-
thin the Korn Shell, one job can be processing while you
begin an entirely different job.

@ C Shell. The C Shell can write programs that are not
compatible with either the Korn or Bourne Shell. Basi-
cally, the C Shell lacks many of the programming capa-
bilities of the Bourne and Korn, most specifically, file
descriptor assignment and most error handling. However,
users experienced with programming in C will find the C
Shell much like the C language.

A/UX Communication System

The A/UX communication system contains some of the more
popular components of A/UX. The program mai | allows you to
send and receive electronic mail. B-Ne't is the LAN program that
connects your A/UX system into a network. UUCP is used to com-
municate with other UNIX systems either over telephone lines
or serial connections. cu is the equivalent to your telecommu-
nication applications such as MicroPhone™ or RedRyder™.

You access mai l at the shell level (the $ prompt). The A/UX
mail system is easy to use. At the $ prompt simply type mail
and the name of the person you are sending to. The mail com-
mand structure looks like this:

$ mail ferd

This begins the process of creating a letter that will be sent to
ferd. When you have finished typing your letter, press Return
and type a CONTROL-d to send your letter. You can even send
mail to yourself. Great idea for those lonely nights! When ferd
logs in the next time, he will receive a message from A/UX that
says:

You have mail.
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If you log on and see this message, simply type mail. A/UX
will list your messages. You then type the number of the mes-
sage you want to read. After reading your letter, typing
CONTROL-d automatically quits mai 1 and saves your message
in your mailbox that is in your personal directory. You can even
send mail to other users over B-Net. The only difference is the
address you use to send your message. You must add the fol-
lowing command to identify the remote host you are sending to:

mail ferd@boss

ferd is the name of the person receiving your message and
boss is the name of the remote A/UX host.

The same process is used for sending mail over UUCP. The
exception is that you reverse the name of the person receiving
mail and the name of the remote host. Sending a message over
UUCP looks like this:

mail boss!ferd

It is safe to assume that you might want to send mail to more
than one user. This is done just like sending mail to one user
except that you list all of the users that are to receive the mes-
sage you are sending. The command structure looks like this:
mail ferd mertzes playmate stud lucy ricky

To send the same messages over B-Net and UUCP, simply
add the name of remote host after each name. For B-Net this
would look like this:

mail ferd@boss mertzes@boss playmate@steno
stud@steno lucy@TV ricky@TV

With UUCP, the command structure looks like this:

mail boss!ferd boss!mertzes steno!playmate
steno!stud TV!lucy TV!iricky
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After you have finished reading your messages, you can save
them or delete them. To delete them type

d (n)

This command deletes message number (n).

ﬁ A/UX Wrap-up

Well, there you have an overview of the new A/UX system.
Remember, this chapter has presented just the highlights of
A/UX. Actually, A/UX is much like any other UNIX system. Its
exceptional values are in the A/UX-based applications created
by A/UX developers. A listing of these developers and their
products may be found in Appendix A. These developers have
produced Macintosh-like applications that fully exploit the power
and features described in this chapter.

To be sure, there are some features of A/UX that developers
have not been able to use. While multiuser applications have
either been developed or are under development, multitasking
applications have not yet arrived. This is due mostly to Apple’s
Macintosh operating system. Even with MultiFinder, the current
Mac operating system is not designed to provide multitasking
capabilities. Apple has announced plans to redesign the Mac
operating system to support multitasking applications running
in the A/UX environment. Compatibility with existing Macin-
tosh applications remains to be seen.

%Common A/UX Commands

cat Short for concatatentate. The cat command con-
catenates (group together) files and then displays them
either on your screen or on a printed copy (if your screen
is redirected).

cat <file name(s)>
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cd Short for change directories. This command works the
same as the change directory command in MS-DOS. ed
leaves the directory you are in and places you in the direc-
tory designated.

cd <directory>

chmod Short for change mode. chmeod allows you to
change the file access permissions. Permissions are a
combination of read(r), write(w), and execute(e).

chmod <permission> <file>

cp Short for copy file(s). This command is used to create
copies of specified files into specified directories.

cp <filel > <file2>

echo echo is not short for anything. echo is used to echo
your arguments, associated with specific commands back
to your screen. The echo command is useful for checking
what arguments a command is using when you are using
complex argument strings.

echo [-n]arguments

ed Short for editor. Invoking this command places you into
the standard A/UX text editor.

ed [] <file>

file The file command determines the file type. The differ-
ent types of A/UX files are object, source, text, and appli-
cation.

file <file>

kill The kill command halts (aborts) any A/UX process
that is currently running.

kill <process>

1p Short for line printer. The 1p command spools a file to a
selected line printer (or laser printer).

1p [option] <file>
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Ipstat lpstat is short for line printer status. The lpstat
command echoes back the status of the printing device
that is currently printing your document.

Ipstat <file>

1s Short for list files. This command will list the contents
of a directory. The most common options used with the 1s
command are:

-d List only the names for directory files, not the
contents.

-1 List directories in the long form. This includes permis-
sions, number of links, owners, size.

-r List in reverse order.

-8 List by size (in terms of blocks).

-t List in chronological order.

-u List by time of last access (not modification).
1s [options] <file>

mail The mail command sends mail to others or allows
you to read your mail. The most common options used
with the mail command are:

d Delete this message, go to the next one.

m <user> Mail this message to <user>

P Repeat the display of this message.

q Quit reading mail, leave unread mail in the
mailbox.

8 <file> Save this message in <file>.
w <file> Save this message without header.

x Without changing the mailbox file.
- Repeat display of previous message.
? Display a summary of valid responses.

mail <user>
mail <options>
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mkdir Short for make directory. This command makes a
new directory provided the user had write permission in
the parent directory.

mkdir <directory>

mount This command mounts a file system for use. The
mount command attaches the mounted file to the A/UX
root directory system. Directories can be mounted with
the -r option (see rm below). This option makes the
mounted directory read-only.

fetc/mount <directory> [option]

mv Short for move. The move command actually renames
files.

mv <filel > <file2>
mv <file> ... <directory>

passwd Short for password. The password command
changes or installs a password.

passwd

pwd Short for print working directory. The pwd command
will display the full pathname of the working directory.

pwd

rm Short for remove files. The rm command deletes
named files from the current working directory, provided
the user has read/write status with the parent directory.
The options most commonly used with the rm command
are:

-1 Ask for y (yes) response before removing the file(s).

-r Ask for a y (yes) response for every entry if removing a
directory file.

-f Forces the removal without any questions asked.

rm [options] <file>

rmdir Short for remove directory. This command removes
directories from the A/UX system. Directories cannot be
removed unless they are emptied (see rm).

rmdir <directory>
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root# This the Bourne Shell root directory command
prompt.

rootcsh This changes your root level to the C Shell root
level.

rootksh This the root level for the Korn Shell.

sed Short for stream editor. This command will place you
into the stream text editor.

sed

unmount The unmount command is used to unmount a
root directory for the A/UX system.

letc/unmount <directory>

vi Short for visual editor. vi is the most common screen
editor used in A/UX.

vi< >

who who shows who is on the A/UX system. Without any
options, who will show the terminal pathnames, user
identification names, etc., of everyone who is currently on
the system. When used with the ami option, who displays
information about just the user.

who <ami>

% Text Editor Commands

eqn Short for equation. This formats mathematical figures
to equation-like notation.

eqn [-d <x> <y>] <file>

grap Short for graphics. This command allows you to
draw a graph with specific inputs.

grap [-d <x> <y>] <file>

ms ms is the A/UX macro library. These are a group of
macro commands that make formatting technical docu-
ments much easier. Some of the more common macros
are:
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.FS to .FE Footnotes start and end.
.KS to .KE Keeps blocks of text together.

.LP Left flush (unindent) paragraphs.
.NH Numbered headings.

PP Indented paragraphs.

SH Simple (unnumbered) headings.
TL Titling.

-ms [option]

nroff Short for new runoff. nroff is used to format text
files. The formatting commands associated with nroff are
such things as set margins, left and right justification, in-
dent paragraphs, number and title pages, etc. The -ms
(macro) options are used within nroff. Some of the other
main options associated with nroff are:

-m <name> Use a specified macro library.

-n <n> Number the first page <n>.

-0 <nl, n2, n3, n4, etc.> Print only pages specified <nl,
n2, n3, n4, etc.>.

-8 <n> Stop every <n> pages to allow
for paper changing.
T <name> Use terminal of type <name>.

nroff [options] <file>.

tbl Short for table. This is a table formatter that is used in
either nroff or troff.
tbl <file>

troff Short for typesetter runoff. Text files can be refor-
matted in troff to be sent to an electric typesetter. troff
functions are similar to nroff except that there is a wider
range of options because output is going to a typesetter
and not to a ‘‘line printer.”

troff [options] <file>

write write allows whatever is typed on the keyboard to
be sent to a specific user.

write <user> <terminal>



CHAPTER 5
Troubleshooting

The Mac is no different from any other computer system. There
comes a time when it breaks down. The Mac II is of modular
design, something like a human being. Each part, or module,
has a specific function, and all work together for the successful
operation of the whole system. Parts are separate yet interdepen-
dent. However, if any one of them fails, the system is not totally
destroyed. The defective module can be isolated and repaired
or replaced in much the same way as doctors diagnose and pos-
sibly repair or replace a failing part in a human being.

®¥IpiagNosIs AND TREATMENT

To a limited degree, users can ‘‘play doctor’’ with their Mac II.
Luckily, the Mac II is not nearly so complex and intricate as the
human body. However, owners can use the same basic diagnos-
tic techniques as doctors or psychologists to determine what
might be wrong with their machines. Simple do’s and don’ts and
troubleshooting steps should allow most users to isolate a
problem. Often the problem is as easy to fix as replacing a cable.
This saves downtime and money.

The average basic service charge by a qualified Apple serv-
ice technician is roughly $45 per hour. Remember, this is the
basic service fee. That means it may cost you a minimum of $45

170
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Grounding

just to leave the computer with the repair service. It could take
a technician several hours to just figure out what is wrong and
anywhere from a half-hour to several weeks to fix the thing! All
the while, the machine is not being used for productive purposes
and you are losing money. When you follow the procedures out-
lined in this chapter, you can often isolate the problem and at
least save the technician several hours of diagnostic work.

Repairing a module is usually accomplished by replacing it.
Generally if a module goes bad, it’s bad! Usually there is noth-
ing a service technician can do short of replacing it. Unless the
problem is the simple replacement of a cable or add-on board
(the items Apple says users can replace themselves), then your
qualified Apple technician must make the repairs.

As a word of caution, before we can begin discussing replacing
cables or add-on boards, you must understand the importance
of grounding yourself. Grounding protects you and your Mac II
from static electricity charges. These small bolts of electrical cur-
rent can wipe out a chip and cost you plenty in replacement
costs. A simple procedure for grounding yourself should be fol-
lowed each and every time you work on your Mac. One of the
easiest methods for accomplishing this is to place your Mac II
on a pad of antistatic material. This can be a thin piece of foam
rubber or some other antistatic, rubber-based material. You
should always ground yourself before replacing an add-on board
or cable.

Operational Hierarchy

Before you begin examining the inner reaches of the Mac II, it
might be helpful to see an overview of the hierarchy of the Mac
II's psyche, displayed in Figure 5.1. As you can see, the basic Mac
II is not very complex. Apple purposely designed the Mac II to
be easy to get into and easy to service (sounds like a Toyota).
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FIGURE 5.1 The Mac’s hierarchy
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Visualizing the Mac II's operational hierarchy allows you to see
the manner in which the Mac II thinks. Let’s take another look
at the basic hardware structure to refamiliarize you with the
parts and areas that you can check when troubleshooting. Figure
5.2 reveals the works.

The Apple Warranty

Learning to troubleshoot your Mac II cannot begin before dis-
cussing one very important issue—your warranty! Apple
guarantees the product for a period of 90 days. If any of your
Mac II's components bite the dust (fail) during this 90-day period,
Apple will gleefully replace the defective part(s). After 90 days,
you pay the bill!

You can however, purchase a one- to three-year extended war-
ranty. The amount of extension depends upon the price you want
to pay. Average cost for an extended warranty is between $250
and $600.
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FIGURE 5.2 The hardware

As you well know, there is no free lunch. Does it pay to pur-
chase an extended warranty? Good question. There is a rule of
thumb in the computer repair business: If you purchased an ex-
tended warranty for your automobile, then you had better get
one for your Mac II. That is not to say that problems don't pop
up after 90 days. As with cars, something generally goes wrong
95 days after your purchase. Most often major problems should
occur within the 90-day grace period covered by Apple’s war-
ranty. An extended warranty can be expensive. With proper care,
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Do’s and Don'ts

Do's

cautious troubleshooting, and accurate record-keeping, repair
bills can be kept to a minimum. Of course if you ask Apple Com-
puter, they have a different story. Apple will tell you never to at-
tempt to modify or repair your Mac II. Always take it to a qualified
service technician, and, while you’re at it, buy an extended
warranty.

There are some modifications even Apple allows you to do
without violating any warranty. The following are modifications
that any user may perform:

Put cards in or take cards out of their NuBus slots.
Change keyboards.

Connect a printer.

Connect a graphics tablet.

Plug in different monitors.

il Plug your Mac II in.

Beyond these, the official Apple line is, ‘‘Don’t touch!’’ In all
fairness, Apple does not want users to blow up their Mac IIs or
to electrocute themselves, all of which can happen when un-
qualified persons attempt repairs. Following some simple do’s
and don’ts will avoid any potential for destroying you, your Mac
II, or the universe.

There are some basic rules associated with troubleshooting your
Mac II. There is no hierarchy to these suggestions. They are just
that, suggestions.

1. There is an old saying in the education field, If all else
fails, read the directions! Read them!

2. Write everything down. What is the problem, what
caused it, can you make it happen again?

3. Check the obvious—cable connections, power cords, etc.
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Don'ts

4. Consult the troubleshooting chart that follows. What ap-
pears as a serious problem may have a simple solution.

5. Make sure you have the right parts to do the job. The
standard 8-bit Apple video card cannot be used for a
high-resolution RGB monitor that requires a 24-bit video
card.

6. Know what you are doing. If you don’t know, or are un-
sure of what to do or how to do it, check with an autho-
rized Apple service technician.

1. Do not attempt to replace or repair anything unless you
know all of the proper steps!

2. Do not shortcut safety measures. These are designed for
your protection.

3. Do not use ‘‘spare parts.” Make sure the Apple service
technician uses Apple replacement parts or the equiva-
lent. Shortcutting on parts may cost you later.

4. Do not attempt complex repairs yourself.

Taking these ideas into consideration before you begin
troubleshooting is the only way to go. There is nothing more em-
barrassing than being a shade-tree mechanic whose car has to
be towed in because of ‘““home repairs.” One of the do’s is to write
things down. A Customer Configuration Chart is an excellent
method for tracking what your Mac II's system consists of, the
problems, what caused the problems, were the problems
reproducible, and what, if any, was the fix. A sample Customer
Configuration Chart might look like the one in Figure 5.3.

If you cannot diagnose or isolate the problem yourself, this
chart can save a service technician diagnostic time. Remember,
when you take your Macintosh to be repaired by an authorized
Apple service technician, the longer it takes the technician to
diagnose the problem, the more money it costs you. After you
have filled out your Customer Configuration Chart, you can
check it against the Troubleshooting Symptom Chart.
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Monitor Failure

1. The SIMMS in RAM 1 should be exchanged and the self-
test run again.

2. The SIMMS in RAM 2 should be exchanged and the self-
test run again.

3. If these exchanges do not work, a service technician will
exchange the logic board with the original SIMMS rein-
stalled and run the self-test again.

4. If your system still does not work, the service technician
will repeat step 2 with the new logic board and run the
self-test again.

The self-test also checks the status of the monitor interface. Four
chords from low to high indicate a failure of the monitor sys-
tem. To correct the problem, do the following:

1. Replace the video monitor card, then retest.
2. If test monitor fails, then have your monitor checked.

1Mac Il Symptom Chart

This chart is designed to assist you with troubleshooting
problems with your Mac II. It is not meant to be a comprehen-
sive repair manual. Some solutions are numbered 1 or 2 to in-
dicate (1) which items need to be repaired or replaced by a
qualified Apple service technician and (2) which items you can
replace yourself. Another aspect regarding replacing defective
parts is the exchange procedure. Apple works on ‘‘module level
exchange.” This means that when any module in the Mac II is
replaced, Apple gets the old one back. Therefore, if your power
supply goes bad, you buy a new one and Apple gets the old one
back.

Apple’s official service policy is that no repairs can be done
by anyone other than a level 1 qualified Apple service techni-
cian. Other than replacing add-on boards, peripherals, and ca-
bles, be sure to take your Mac II to your dealer.
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Don'ts

4. Consult the troubleshooting chart that follows. What ap-
pears as a serious problem may have a simple solution.

5. Make sure you have the right parts to do the job. The
standard 8-bit Apple video card cannot be used for a
high-resolution RGB monitor that requires a 24-bit video
card.

6. Know what you are doing. If you don’t know, or are un-
sure of what to do or how to do it, check with an autho-
rized Apple service technician.

1. Do not attempt to replace or repair anything unless you
know all of the proper steps!

2. Do not shortcut safety measures. These are designed for
your protection.

3. Do not use ‘‘spare parts.’ Make sure the Apple service
technician uses Apple replacement parts or the equiva-
lent. Shortcutting on parts may cost you later.

4. Do not attempt complex repairs yourself.

Taking these ideas into consideration before you begin
troubleshooting is the only way to go. There is nothing more em-
barrassing than being a shade-tree mechanic whose car has to
be towed in because of ‘*home repairs.” One of the do’s is to write
things down. A Customer Configuration Chart is an excellent
method for tracking what your Mac II's system consists of, the
problems, what caused the problems, were the problems
reproducible, and what, if any, was the fix. A sample Customer
Configuration Chart might look like the one in Figure 5.3.

If you cannot diagnose or isolate the problem yourself, this
chart can save a service technician diagnostic time. Remember,
when you take your Macintosh to be repaired by an authorized
Apple service technician, the longer it takes the technician to
diagnose the problem, the more money it costs you. After you
have filled out your Customer Configuration Chart, you can
check it against the Troubleshooting Symptom Chart.
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FIGURE 53 Customer configuration chart

Mac II Customer Configuration Chart

Customer

Serial Number

Internal Disk Drives 1 2
Internal Hard Disk

Memory Management Unit

SIMMs
Bank B | # Installed | Bank A | # Installed
256K 256K
1M 1M
PROBLEM/SOLUTION

A troubleshooting symptom chart has always been one of the
best methods for troubleshooting problems with any computer
system. Essentially, the chart is an overview. It should show
specific symptoms and their correlation to possible causes and
solutions. This troubleshooting symptom chart is not designed
to be the final word for pinpointing the difficulty in your Mac
IL. If all of the suggested solutions fail to bring about a fix for
your problem, write this fact down. Knowing this type of infor-
mation saves valuable time for the authorized Apple service tech-
nician.

Startup Mac I Music

When the Mac Il is first powered on, users are treated to ‘‘Mac
II music.” Upon power-up, the Mac Il ROM executes a self-test.
During normal startup a medium-pitched chord is emitted, and
the traditional disk icon with a question mark appears on the
screen. With a hard disk attached, the familiar Welcome to

Macintosh greeting comes on your screen followed by your
desktop.
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mﬂﬂl If the Mac 'its chords that you cannot inter-

n and proceed to troubleshoot ac-

If any part of the self-test fails, there will be three sequences
of different chords and a blank gray screen: startup chord, error
chord, and test monitor chord.

B Startup chord. This is the standard chord sounded by
the Mac II upon startup. It is a medium-pitched chord
that signifies all systems are fine.

B Error chords. There are three error chords that indicate
a problem. These chords indicate trouble in two areas,
initial hardware and RAM. The RAM failure chords come
in two varieties. Since there are two banks of RAM (RAM
1 and RAM 2), the self-test checks both banks and emits
different error chords when a failure occurs in each bank.

B Test monitor chord. These are four chords from low to
high that indicate failure of the monitor system.

Initial Hardware Failure

An initial hardware failure is indicated by a short, harsh chord.
This indicates a problem with the logic board or with SIMMS
(System In-line Memory Modules). To correct the problem:

1. Exchange the SIMMS and put them back on your origi-
nal logic board. Again, this must be done by an autho-
rized Apple service technician.

2. Exchange the logic board. This will require you to take
your Mac II into an authorized Apple service technician.

RAM 1 and RAM 2 Failure

A failure in the RAM 1 bank is signified by a long, medium-
pitched chord. A RAM 2 bank failure is indicated by a medium-
pitched, then high chord. Corrections should only be done by
a qualified service technician.
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Monitor Failure

1. The SIMMS in RAM 1 should be exchanged and the self-
test run again.

2. The SIMMS in RAM 2 should be exchanged and the self-
test run again.

3. If these exchanges do not work, a service technician will
exchange the logic board with the original SIMMS rein-
stalled and run the self-test again.

4. If your system still does not work, the service technician
will repeat step 2 with the new logic board and run the
self-test again.

The self-test also checks the status of the monitor interface. Four
chords from low to high indicate a failure of the monitor sys-
tem. To correct the problem, do the following:

1. Replace the video monitor card, then retest.
2. If test monitor fails, then have your monitor checked.

%1 Mac II Symptom Chart

This chart is designed to assist you with troubleshooting
problems with your Mac II. It is not meant to be a comprehen-
sive repair manual. Some solutions are numbered 1 or 2 to in-
dicate (1) which items need to be repaired or replaced by a
qualified Apple service technician and (2) which items you can
replace yourself. Another aspect regarding replacing defective
parts is the exchange procedure. Apple works on ‘“‘module level
exchange.” This means that when any module in the Mac II is
replaced, Apple gets the old one back. Therefore, if your power
supply goes bad, you buy a new one and Apple gets the old one
back.

Apple’s official service policy is that no repairs can be done
by anyone other than a level 1 qualified Apple service techni-
cian. Other than replacing add-on boards, peripherals, and ca-
bles, be sure to take your Mac II to your dealer.
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B VIDEO TROUBLE

Trouble

Solutions

Trouble

Solutions

B Screen is dark, disk drive(s) do not work, but the inter-

nal fan is running, the LED for the internal hard drive (if
you have one) is lit, and there is no audio.

KEY

1. This part should only be replaced by a qualified Apple

service technician. Trying to replace it yourself may
cause more damage to your system.

. These parts can be replaced by the user. However, you

should proceed with caution and know what you are
doing. Some experience in electronics would be helpful.

D RN

Replace video cable.?

Move video interface card to a different slot.?

Replace the video interface card.?

Have a qualified service technician replace the SIMMS.!
Have a qualified service technician replace the logic
board.!

Have a qualified service technician replace the power
supply.!

Change monitors.?

The screen is dark but there is audio, the drive(s) work,
the fan works and the hard drive light is lit.

Adjust the brightness on the monitor.?
Change monitors.?
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Trouble

Solutions

Trouble

Solutions

NOOR L

®

ARl

Ll

Replace video cable.?

Put the video interface card in a different slot.2
Replace the video interface card.!

Have a qualified service technician replace SIMMS.!
Have a qualified service technician replace the logic
board.!

Have a qualified service technician replace the power

supply.?

The monitor is on and lit, there is audio, but there is
nothing on your screen.

Change monitors.?

Replace the video cable.?

Put the video interface card in a different slot.?
Replace the video interface card.?

Have a qualified service technician replace the logic
board only.!

The monitor screen is completely dark, there is no audio,
the fan is not running, and the hard disk’s LED is not
lit.

Make sure the wall socket the monitor is plugged into
has power.2

Have a qualified service technician check the internal
lithium batteries.!

Have a qualified service technician replace the power
supply.!

Have a qualified service technician replace the logic
board only.!
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¥ DISK DRIVE TROUBLE

Trouble

Solutions

Trouble

Solutions

Trouble

Solutions

B Your disk ejects from the internal drive and your screen

shows a disk icon with a blinking “X""

. Make sure that the disk has system files on it. If not, use

a disk with a good system file.2

. Have a qualified service technician replace the internal

disk drive cable.}

. Have a qualified service technician replace the internal

disk drive.!

. Have a qualified service technician replace the logic

board only.!

Your Mac II will not eject your disk.

. Power off the Mac II and hold your mouse button down

while powering the Mac II back on.?

. Have a qualified service technician replace the disk

drive.!

You have video and audio on your monitor, but your in-
ternal floppy disk drive does not work.

. Check your disk and replace it if it is bad.?
. Disconnect all external SCSI devices (hard disks,

printers, etc.).2
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Trouble

Solutions

Trouble

Solutions

o o s

Ll

Replace the internal disk drive cable.!

Have a qualified service technician replace the internal
disk drive.}

Have a qualified service technician replace the logic
board only.!

Have a qualified service technician replace the power

supply.!

Your internal hard disk does not work.

Replace the SCSI cable connector.?

Replace SCSI power connector.?

Have a qualified service technician replace your hard
disk.!

Have a qualified service technician replace the logic
board only.!

@ Your internal floppy drive runs continuously.

. Check the disk by powering off and holding the mouse

button down as you power back on. This ejects the disk.
Replace the disk with a known disk that is good.2

Have a qualified service technician replace the internal
disk drive cable.!

. Have a qualified service technician replace the internal

disk drive.!
Have a qualified service technician replace the logic
board only.!
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Trouble
Your internal floppy tries to eject your disk but doesn’t.
Solutions

1. Power down, then reseat the top cover of the Mac II so
that the drive slots line up correctly with the cover.2

2. Have a qualified service technician replace the internal
floppy drive.!

B PERIPHERAL TROUBLE

Trouble

After boot-up you get no response to any key on the
keyboard.

Solutions

[

Check the keyboard connection at the back of the Mac
1.2

Replace the keyboard cable.?

Replace the keyboard.?

Have a qualified service technician replace the logic
board only.!

Ll ol

Trouble
B Your pointer does not move when you move your mouse.
Solutions

1. Check the mouse connection.?
2. If the mouse was connected to the keyboard port, con-

nect it to the mouseport.2



184 The Macintosh Il Reference Guide

Trouble

Solutions

Trouble

Solutions

. If your mouse does not work in any port, then try your

mouse on a good Mac.?

. If your mouse does not work on a good Mac, then replace

your mouse.?

. If your mouse works on a good Mac, have a qualified

service technician replace the logic board.’

ll  Your pointer moves, but clicking your mouse has no

effect.

. Replace your mouse.?
. Have a qualified service technician replace the logic

board only.!

i Your ImageWriter won’t work.

. Check the ImageWriter's connection to your Mac II and

to the ImageWriter.?

. Make sure you have the most current versions of the

Finder, System, and ImageWriter files. If you are not sure
of the most current, contact your local Apple dealer.?

. Pull down the Apple menu and select Chooser. Make

sure you select the ImageWriter icon. You must use
Chooser 3.2 or newer.2

. Replace the printer interface cable.?
. Have a qualified service technician replace the logic

board only.!
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Trouble

Solutions

i You cannot print to a LaserWriter.

. Check the Appl€Talk connections to the LaserWriter and

to your Mac I1.2

. Replace the Appl€Talk connections for your LaserWriter

and Mac I1.2

. Make sure you have the most current versions of the

Finder, System, and ImageWriter files. If you are not sure
of the most current, contact your local Apple dealer.?

. Pull down the Apple menu and select Chooser. Make

sure you select the LaserWriter icon and click the Apple-
Talk Active button. You must use Chooser 3.2 or newer.2

. Have a qualified service technician replace the logic

board only.!

B I MISCELLANEOUS TROUBLE

Trouble

Solutions

@ Your entire system shuts down on an intermittent basis.

. Make sure the power cord is securely plugged in.?
. Make sure the air vents on the sides and top of your Mac

II are free from obstructions. The Mac II has thermal pro-
tection circuitry, which will shut your system down to
protect from overheating. After clearing the vents, wait
for 30 or 40 minutes before powering on again.2

. Replace the power cable.?
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Trouble

Solutions

Trouble

Solutions

3l o

ok

Have a qualified service technician check the internal
lithium batteries.!

. Have a qualified service technician replace the power

supply.!
Have a qualified service technician replace the logic
board only.!

Your entire system crashes on an intermittent basis.

. Make sure you have the most current versions of the

Finder, System, and ImageWriter files. If you are not sure
of the most current, contact your local Apple dealer.?
Make sure you are using compatible software.?

Have a qualified service technician replace the logic
board only.!

Have a qualified service technician replace SIMMS.!

Have a qualified service technician replace the power

supply.!

You hear a chirping, clicking, or thumping sound when
you use your Mac IL

. Have a qualified service technician replace the power

supply.!
Have a qualified service technician replace the logic
board only.!
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Trouble

Solutions

# You get no sound from your Mac II speaker.

1. Pull down your Apple menu and select Control Panel.
Check to see if the volume control setting is set to 1 or
higher.?

2. Have a qualified service technician replace the speaker.!

3. Have a qualified service technician replace the logic
board only.!

Remember, this symptom chart allows you to troubleshoot
to the component level. If you have trouble with the your Mac
II and cannot ‘‘cure’ it using the symptom chart, take it to a
service technician.

These charts should not be construed as the end-all
troubleshooting guide. There just may be problems that only
an experienced microcomputer electronics expert can fix. When
in doubt, take it in.
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A/UX Products

tl Courses

Products: Courses: A/UX Operating System, Macintosh User
Interface for UNIX Programmers, Designing a
Macintosh Application

Company: Bear River Associates

Address: PO. Box 1021
Berkeley, CA 94701
(415) 644-9400

% Office Automation

(Each is several stand-alone products: word processor, spread-
sheet, calendar, mail, etc.)

Product: Uniplex II Plus
Company: Uniplex

Address: 150 W. Carpenter Freeway
Irving TX 75039
1(800) 356-8063

188



Appendix A 189

Product: WingZ-Spreadsheet
Company: Informix Software, Inc.

Address: 16011 College Blvd.
Lenexa, KS 66219
(913) 492-3800

Product: R Office +/E-Mail Office Productivity
Company: R-Systems

Address: 10310 Markison Road
Dallas, TX 75238
1(800) 527-7610

gl Networking/Connectivity

Product: SoftPC (software emulation of MS-DOS)
Company: Insignia Solutions

Address: 1255 Post St. Suite 625
San Francisco, CA 94109
(415) 771-7001

Product: GatorBox (AppleTalk to EtherNet gateway)
Company: Cayman Systems

Address: One Kendall Square, Bldg. 600
Cambridge, MA 02139
(617) 494-1999
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% Hardware

Product: u(micro)Share (hardware and software giving Mac-
intoshes access to UNIX mail, file sharing, virtual
disks, etc.)

Company: Information Presentation Technology

Address: 23801 Calabasas Rd. Suite 2011
PO. Box 8609
Calabasas, CA 91302
(818) 347-7791

Product: MacNIX (multiuser Finder for A/UX)
Company: EuroSoft

Address: list Spa.
Piazza Mazzini, 6 1-56100
Pisa, Italy
39-504-4023
39-504-4023 (Fax)

Product: Big Picture and Big Picture IQ (monitors)
Company: E-machines

Address: 9305 SW Gemini Dr.
Beaverton, OR 97005
(503) 646-6699
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Product: NS8/16 (memory expansion board)
Company: National Semiconductor

Address: Building 16
2900 Semiconductor Dr.
Santa Clara, CA 95051
In California: 1(800) 345-4006
In the U.S.: 1(800) 538-8510
Outside the U.S.: (408) 562-8719

Products: Commcard, Spectrum 1000/8 and 1000/24 boards
DataFrame XP series of large drives
SuperView II monitor

Company: SuperMac Technology

Address: 295 North Bernardo Ave.
Mountain View, CA 94043
(415) 932-6308

Products: Irwin Macintosh Tape Drives (20, 40, 64, or 80
megabyte; allows file transfer directly among Mac
0S, A/UX and MS-DOS)

Company: Irwin Magnetic Systems, Inc.

Address: 2101 Commonwealth Blvd.
Ann Arbor, MI 48105
(313) 996-3300
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Product: StatView II
Company: Abacus Concepts

Address: PO. Box 3086
Berkeley, CA 94703
(415) 540-1949
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FIGURE B1 MC68020 functional block diagram
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FIGURE C.1 Funtional signal group
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Signal Descriptions

¥ Function Code Signals (FC)-FC2)

Address bus (A0-A31)
Data bus (DO-D31)
Transfer size (SIZ0-SIZ1)

E]Asynchronous Bus Control Signals

External Cycle Start (ECS)

Operand Cycle Start (OCS)

Read-Modify-write Cycle (RMC)

Address Strobe (AS)

Data Strobe (DS)

Read/Write (R/W)

Data Buffer ENable (DBEN)

Data transfer and Size ACKowledge (DSACKO, DSACK1)
Cache DISable

ﬂlnterrupt Control Signals

Interrupt Priority Level (IPLO-IPL2)

Bus Arbitration Sigﬁnals

Bus Request (BR)
Bus Grant (BG)
Bus Grant ACKnowledge (BGACK)
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B Bus Exception Control Signals

Reset (RESET)

Halt (HALT)

Bus ERRor (BERR)
CLocK (CLK)

Power Supply (VOC)
GrouND (GND)
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R
AT&T UNIX, 103
A/UX and OSI, 105-107
A/UX basic commands
cat, 131
cd, 136-137
chmod, 137-139
access classes, 138
operators, 138
permissions, 138
cp. 145-146
fsck, 119-120
lp, 143-144
Is, 128-129, 139-142
mkdir, 139
mv, 144-145
password, 123-124
pg, 142-143
piping, 131-132
pwd, 136
rm, 145
rmdir, 139
root#, 121-123
TERM, 120
who, 127

A/UX basic configuration, 108
A/UX basic tools, 105
A/UX communications, 162-164
B-Net, 163
deleting, 164
mail, 162-164
UUCP, 163
A/UX file system, 132-146
copying, 145-146
directories, 132-137
changing, 136
making, 136
path names, 135-136
absolute, 135
relative, 135
removing, 139
viewing, 136
listing, 139-142
structure of, 141
printing, 143-144
to printer, 155-156
to screen, 143
removing files, 145
mv command, 145

197
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renaming, 144-145
flag options, 144
security, 137-139
access levels, 137-139
change mode, 137-138
classes, 138
operators, 138
permissions, execute, 138
permissions, read, 138
permissions, write, 138
viewing, 142-143
command for, 142
A/UX hardware, 110-114
addtional RAM, 113
hard disks, 114
external, 114
internal, 114
PMMU, 113
A/UX installation, 109-124
command structure, 128-132
moving around in, 110
cat, 132
parts of, 128
arguments, 129
flag options, 129
inputs, 130
name, 129
outputs, 131
piping commands, 131
A/UX keyboard equivalents, 110
A/UX major features, 104
A/UX shells, See also shell names
A/UX software, 114-124
automatic boot screen, 116
fsck, 118-119
checking root directory, 118-119
general parameters, 115

multiuser mode, 122
root level, 120
setting level, 122
setting new password, 123-124
superuser, 122-124
setting, shell, 122
setting time, 117-118
single user, 114-121
Stand-Alone Shell, 118-119
terminal type, setting, 120
A/UX system setup
administration functions, 124
logging on as, 125
user functions, 126
logging on/off, 126
login name, 127
setting password, 126
A/UX text editing, 146-155
editors, 147
ed & ex, 147
stream editor, 147
vi, 147-155

and ed, common commands, 153 |

and ed, starting, 153
and ex, 151
and stream editor, 155
arrow keys, support of, 149
changing text, 151
command mode, 148
Control-c (use of), 149
difference between, 148
getting into, 151
using, 151
insert mode, 148-149
macros in, 151-153
movement commands, 150-151
saving, 149
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A/UX text formatting, 155-157
equations(eqn), creating, 159
graphs(grap), creating, 160
mm (Memorandum Macros), 156

ms, 156-157
nroff, 156
pictures(pic), creating, 159-160
tables(tbl), creating, 158
troff, 156

B
Bourne shell, 161-162

C
CD-ROM, 54-55
Apple CD-ROM, 55
C-shell, 161-162
Customer Configuration Chart, 186

Dorze
Desktop publishing. See Mac II market
Software

E
Expansion cards, 27-47
extended memory, 28, 51-54
AST-RM4, 54
Dove, 52-53
Micron Technologies, 53
NS8/16, 52
miscellaneous, 28, 46-51
MacProto, 46
NuVista, 48-49
Pegasus, 48
QuickCapture, 47
TV Producer, 49-50
Mac286, 50-51
monitors, 28, 34-37
comparison chart, 35-36

network connection, 28, 37-45

ASTICP, 45-46

EtherPort II, 40

EtherTalk, 38-39

FastNet II, 44-45

Four+One, 44

LANSTAR, 42-43

MaclRMA, 40-42
power requirements, 29-30
video cards, 27-28

Apple, 31-32

24-Bit Cards, 32-34
SuperMac Technologies, 32-34
RasterOps, 32-34

H
Hierarchy of Mac II, 172

K
Keyboards, new, 8-9
Korn shell, 161-162

L
Logic board, 16

M
Mac II market
CAD/CAM, 10
communications, 10
desktop publishing, 10
developers, 12-13
hardware, 12
software, 13
education, 11
engineering, 10
graphics, 11
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N

NuBus, 17
advantages of, 24-25
coprocessors, 24
expansion slots, 18
maximum RAM, 24
power requirements, 29-30
schematic, 23
slot arbitration, 25-26
video capabilities, 24

0
OSI. See A/UX and OSI

P
PMMU, 17
installing, 113
use in A/UX, 17, 108, 113

S
SCSI interface, 20
SIMMS, 18-19
troubleshooting, 177-178
Software
communications, 80-83
InBox, 82
TOPS, 80-83
3+, 82-83
compatibility
68020 vs. 68000, 56-57
speed, 58-59
desktop publishing, 95-99
Interleaf, 98-99
PageMaker 3.0, 95-96
Quark XPress, 97
Ready, Set, Go, 96-97
graphics, 83-95
Adobe Illustrator, 94-95

CAD/CAM, 89-92
MacDraw, 90-91
MGMStation, 91
Pegasys II, 92
VersaCAD, 89-90

Colorizer, 88

Color Sep, 88-89

FullPaint, 87

MacPaint 2.0, 84-85

Modern Artist, 83-84

PhotoMac, 86

PixelPaint, 85

SuperPaint, 86-87

VideoWorks II, 93-94

MultiFinder, 69-72
Spreadsheets, 99-100
Excel, 99-100
Wingz, 100
Testing, benchmark, vs. IBM PS/2
80386, 60-67
Word Processing, 74-80

FullWrite, 77-78

MacWrite 5.0, 79-80

MS Word, 74

NISUS, 76

WordPerfect, 74-75

WriteNow, 78-79

68020
block diagram, 193
differences from 68000, 56-57
functional signal group, 104
signal descriptions, 195-196
Structure
A/UX, 106
Macintosh II, 5-15, 172-173
hierarchy, 172
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T RAM 1 & 2 failure, 177-178
Troubleshooting chords, 177-178
customer configuration chart, 186 what to do, 177-178
disk drive trouble, 181-182 symptom chart, 175, 178-187
grounding, 171 user repairs, 174
miscellaneous trouble, 185 video board, 179
no sound from speakers, 186 chords, 179
system shutdown, 185 what to do, 178-180
peripheral trouble, 183-185 what users can do themselves, 174-175
Imagewriter, 184
keyboard, 183 )
LaserWriter, 185 Versatile Interface Adapters, 19-20
mouse, 183-184 Video Interface Card, 21-22
startup chords, 177 power requirements, 29-30
initial hardware failure, 177
chords, 177 w
what to do, 177 Warranty, Apple, 172-173
monitor failure, 178 extended, 172-173
chords, 178 voiding, 172

what to do, 178






More Computer Books from
Scott, Foresman and Company

Hypercard Made Easy, Second Edition

$19.95, ISBN 0-673-38577

Expanded and updated with information about Version 1.2, this
book provides welcome assistance for novice HyperCard users. By
Bill Sanders.

Word Power

The Complete Guide to Microsoft Word for the Macintosh
$19.95, ISBN 0-673-38059-9
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“As a computer consultant, I feel
this book is a must. It cuts
through the technical jargon, and
you finish with a feeling of under-
standing the Mac II. It was easy to
understand, and, because I
learned so much, I want even
more details”

Ronald W. Shea, President
Personalized Computer Solutions,
Bellevue, Washington

“The major strength of this book is
that it covers a good deal of infor-
mation that you don't generally
find in the manuals packaged with
a microcomputer. Mark Veljkov has
many good ideas, and I was par-
ticularly interested in his coverage
of troubleshooting.”

Joseph B. Wikert

Systems analyst for a major com-
puter manufacturer.

The Macintosh II Reference Guide
is the perfect Mac-side companion
for new, experienced, or even
prospective Mac II users. No other
book offers so much useful infor-
mation on the Mac I—what it is,
what it does, how to use it, and
what products are available to en-
hance it.
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The Macintosh II Reference Guide
is easy to understand and fun to

- read, yet doesn’t skimp on the tech-

nical information you need to tap
the potential of the Mac II. This
book provides a detailed look at:

B The Mac II's hardware and its
NuBus architecture

B A/UX, Apple’s version of UNIX

B Sources of hardware products,
with a well-researched look at
the pros and cons of each

B Troubleshooting tips and tech-
niques

Written with generous helpings of
humor and common sense, The
Macintosh II Reference Guide will
save you time and money as you
discover how to gain control of
your Mac II.

Mark Veljkov is a curriculum design

specialist for computer-aided instruc-l

tion at Western Washington Univer-
sity. He is senior editor for Computing
Today and communications editor for.
the The CAD/CAM Journal for the
Macintosh Professional. Dr. Veljkov isl
the author of MacLANs: Local Area ‘
Networking with the Macintosh, pub-
lished by Scott, Foresman and ‘
Company.
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