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or software/firmware. Morrow, Inc. reserves the right to alter or update any

program, publication or manual without obligation to notify any person of

such changes.

LIMITATION OF LIABILITY: THE FOREGOING WARRANTY IS IN LIEU OF
ALL OTHER WARRANTIES, EXPRESSED OR IMPLIED, INCLUDING, BUT NOT
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FOREWORD TO
THE MICRONIX MANUALS

If you hate technical manuals as & matter of principle; we
can’t blame you., This one, at first glance, looks very thick, it
only has a handful of pictures, and it’s not even typeset.

~ Well, think of it as a beat up old Buick. It may not be
pretty, but it’s comfortable and reliable.

Writing a set of manuals that covers an operating system is
a difficult task. When the operating system is one that emulates
Bell Lab‘’s UNIX, the task becomes almost overwhelming. The
standard Bell 1lab’s documentation is a 6" thick stack of
technicalese, daunting to even the most hardy of individuals.
Their documentation was written over a period of ten years, by
many different people, in a variety of styles.

Our documentation has to be somewhat different. Instead of
tens of programmers contributing, Gary Fitts wrote the Micronix
operating system and Len Edmondson wrote most of the programs.
They wrote many of the entries in the Reference Manual, and
provided the technical editing necessary for accuracy in the
User’s Guide.

The User’s Guide to Micronix was written in an atmosphere of
friendly chaos by John VanderWood and myself. Part of the chaos
revolved around a change of attitude that made it possible to
rewrite the old manual in a much more amiable style. That made
us happy. But, naturally, this project was scheduled to be
finished before it even began. Add to this the simultaneous
improvements to the existing software by Gary and Len, and the
feeling we had was one of running a race in shifting sand. The
goal, a complete and easy to understand User’s Guide, was like a
mirage shimmering in the distance.

Result: the majority of the User’s Guide is pretty good,
with the possible exception of Tutorials, which we haven’t had
time even to look at yet. The Reference Manual still needs some
work; at least it’s as accurate as human imperfection allows.

Most of this manual was written in the stimulating and
distracting environment of Morrow’s engineering department., We
received a lot of support from Bob Groppo, the S-100 project



engineer, and further assistance and distraction from John
Zalabak, Dave Block, Don Mowry, Howard Fullmer and Ken Toland.
Customer service got into the act, mainly in the person of Norm
Tilbury, who read and corrected drafts., Dana Tilbury and Lawrence
Curtis, who together have installed (at the "factory"), more
Micronix systems than anybody in the world, also read and commen-
ted on drafts of the User’s Guide.

We hope ‘that this edition:of the Micronix Manuals enlightens
more than frustrates. There should be .a great big "Under
Construction, Hard Heads Required" sign at the beginning of this
manual, We’ve tried all of the examples provided, and can only
pray that the distribution software that you’re using is the same
as what we work with. If you find parts that confuse you, dis-
cover better examples, or can’t find something you need to know
about, write us a note, care of Documentation, at Morrow.

Takelcare, and much good fortune,

Rik Farrow, -  June 30, 1983



Micronix Operating System

users manual

uoIlleiualio






ORIENTATION

TABLE OF CONTENTS

1‘ USING THE MANUALSO...l.........l...'.."........I’........
1.1. Confusion Reliefeeeseocssooceoccossvsoosccrssenscnens
1020 The User’s Guideooooouacvoooooooooooonooooooooooono.

1.2.1, OrientationN.iececcecccsescsscescscsrscssssscns

1.2.2. Installation and OperatiONeecsccescsssecccsese

1.2.3. Maintenance and AdministratioNiececosscecsoce

1e2.4, TULOTrialSeeeessscssesssasssscscsssossssncsnne

1.3, The Reference Manualeceecoeecssecssssescescscsnscssens
1e3c1ls ProgramSesesesscsccscscscssssssscsssssscsnssss

1.302- System Calls..........-......................
SUDBroOULinNEeSceseseesscessessssscsvsescanssncssne

1.3.
1‘3.
1.3.

v &~ W

.
e DEViCESetoeossseencncesssnscosnnsocssnssssnss
L

Files.o.oo..;oooool.o.oo.c'.00‘...00000..&000

2. THINGS YOU ABSOLUTELY MUST KNOWeeosoooscoscasccocccsasane

3. SYSTm OVERVIEWOOOOQO.'.....".C..............'.........I

3.1. Micronix Software FeatuUreS.cesscescscassscsssscssocs
3.1.1. Memory Management eeeeccesssssoscscsssssecssns
301e2¢ LANGUAZECS cssecesssnsosssessssssssssnsosssosss
The Micronix Shellesessessessesscrsoscesssscocscscscnns
The File SySteMeeceescsoscocssssssssssocenssssasncns
Directory Terminologyesessosescessssscsccscssosscancs
Where Files Come FromMescsseeeccessossossscccssssnnes

WL ww
e
U wN

.

4. WHERE TO Go FROM HERE....0.......'..........'.Q.‘........

W WWWWRNRRNNONNDNDN -

S

b
PPLONYIYNO WM

—
&






1. USING THE MANUALS

You received quite a mass of paper with your Micronix
system. Let’s see if we can sort it out a 1little, eliminating
what’s unnecessary at this point,

All of Micronix documentation can be divided into three parts:
The User Manual
The MicronixiReference Manual

The Technical Reference Manuals

l.1. Confusion Relief

Before launching into a discussion of what information can
be found where, we should clear up a couple of potential sources
of confusion. .

Confusion Factor 1: The User Manual and Micronix Reference
Manual are in the same binder, with no obvious separation between
them. This 1is pretty easy to get used to. The first set of
tabs, orientation, installation, maintenance & administration,
and tutorials, comprise the User’s Guide. Everything else, from
Programs on back, is the Micronix Reference Manual.

Confusion Factor 2: There are all these other reference manuals
in addition to the Micronix Reference Manual. Well, these all
refer to the individual hardware components that make up the
Decision computer. And unless you’re one of that strange breed
of computer freak who can’t keep his mitts out of the circuitry,
you can just put these Technical Reference Manuals away. From
now on, when we say "Reference Manual", we mean the Micronix
Reference Manual.

Confusion Factor 3: Finally, you have the manuals for the
software that is included with Micronix (a word processor, for
example). Since this isn’t really part of Micronix as such,
we’ll overlook it here. The same is true of the C and Pascal
manuals, if you purchased those separately-priced compilers.

Now then. The next sections give an overview of the contents
behind each of the tabs in the User’s Guide and Reference Manual.



1.2. The User’s Guide

This is the manual that you will use the most while you are
getting to know your way around Micronix. It tells you how to
install the hardware and software, how to run it, and how to keep
it running.

l.2.1. Orientation

The section you are now reading covers the documentation and
attempts to convey the concepts underlying the Micronix file
system.

l1.2.2. Installation and Operation

This section runs you through hooking up all of the cables,
setting up your terminals and printer, checking out the
preinstalled software, and reinstalling it if it doesn’t check
out properly. It also has instructions for an introductory
'session with Micronix, including how to turn the system on and
off properly. This section ends with a discussion on installing
CP/M software.

l.2.3. Maintenance and Administration

Here you will learn about all of the exciting and wonderful
tasks that await you as system manager. We’ll tell you how to
check the file systems, 'maintain free disk space, customize the
environment, copy diskettes, provide system security, back up
files, add new user accounts, and respond to error messages. '

1.2.4, Tutorials

The 1last section of the User’s Guide provides elementary
training in common ‘Micronix operations that are not unique to the
system manager. These include changing passwords, modifying the
"search path", mounting disks, using the CP/M emulator upm, and
taking advantage of some of the trickier features of Micronix.

1.3. The Reference Manual

This manual makes up most of the bulk of the Micronix
binder. Once you get used to Micronix, you will probably find
the Reference sections to be the most frequently accessed, when
you have mental lapses and the like. All of this information is
also available online, by way of the "help" command. Just pick
the name of a program, file, system call, device, or subroutine,
enter the command help so-and-so, and lo and behold! there is the
information you wanted, right there on your screen. For example,
to learn how to use the concatenation program, enter help cat.
(No, this won’t tell you how to get your kitty out of a tree.)



These sections of the Reference Manual are arranged by
topic, in alphabetical order. Leaf through them to get an idea
of what’s in there and how to find it. Go ahead, do that right
now. °

l.3.1. Programs

This will probably soon become the most dog—eared section of
the manual, since you will refer to it constantly to check on the
usage and syntax of Micronix commands. It also contains valuable
tips on practical applications of the programs. While many of
the commands are - discussed in the context of installation or
administration of Micronix, this section is the only central
depository of Micronix’s capabilities.: So it’s a good idea to
just browse around in it while you’re waiting for a disk to copy
or a file to print. You’ll probably spot something that you’ve
been wanting but didn’t know was in there.

1.3.2, System Calls

We’re getting into some fairly advanced stuff here, aimed
mostly at programmers. System calls and subroutines are the
building blocks upon which Micronix is constructed. This section
is intended for those of you who wish to make (Version 6 UNIX)
system calls to Micronix from C or assembly language programs.

1.3.3. Subroutiﬁes

These are frequently-used mini-programs that programmers can
embed into their own creations with a simple C invocation.

l.3.4. Devices

This section gives terse descriptions of the interface
between Micronix and the hardware components of the Decision
computer. Some of it is very technical, but other parts are
quite accessible to the average user and helpful when modifying
the hardware configuration (see especially cables, printers, and
ports). Those wishing to access memory or I/0 mapped devices of
their own will be interested in the mem and io devices.

1.3.5. Files

These are tools for cutting and forming the surfaces of
objects (just making sure you’re still with us).

Again, this is a pretty technical discussion of file formats
used internally by Micronix. Non-programmers will still want to
be familiar with the layout of the banner, motd, passwd, rc,
signon, and ttys files.



2.

I.

II.

I1I.

IV.

THINGS YOU ABSOLUTELY MUST KNOW

Whenever you are instructed to enter some command in‘ the
pages that follow, always follow it with a carriage return.

When you see a screenful of data reproduced in this manual,

the part that is printed in boldface is the part you type.
The rest is sent out by the computer.

If you get stuck in some procedure and you can’t figure out.
what to.do to escape, the delete key, (sometimes labeled

RUB instead) is your best bet. Sometimes it might take a
moment for Micronix to respond to the delete, so if
you‘re in a panic, go- ahead and press delete a couple
more dozen times while you wait. Delete also ‘interrupts
the output of Micronix programs like  type when you
decide that you’ve seen enough, : o

When you’re working inside some application program that is
not part of Micronix as such (e.g. Personal Pearl), there
will be a different keystroke that performs the abort. Look
for that in the relevant documentation (Good luck).

UNDER NO CIRCUMSTANCES should you abort a program by turning
off the power or by resetting the system. Check out the
section called "Desperate Measures" in the Maintenance and
Administration division for additional procedurés.

When you tell Micronix to list something out on your
screen with the type, form, cat, 1ls, far, and other
commands, and the info is whizzing up the screen faster than
even Evelyn Wood could handle it, press the ESCape key or
control and s keys simultaneously to freeze the listing.
When you’re ready to resume, press any other key. You
can use escape or '"control-s" over and over in the same
operation to stop-start output.



3. SYSTEM OVERVIEW
What is Micronix, anyway?

Every computer manual has its obligatory, patronizing, and
futile attempt to explain just what an operating system is.
Let’s hope we do a little better.

Think of the computer hardware as the North American
continent, sans the blessings of civilization. Now think of your
marvelous computer program (like WordStar) as a sleek, gleaming
Mercedes waiting to launch you from equestrian barbarism into the
rolling pushbutton thunder of the latter twentieth century.

Now there’s something missing here, right? Your gullwing
isn’t going to get too far without paved roads and bridges. So
you can think of an operating system as that system of highways
and byways that brings the vistas of automation within your
reach. As for Micronix, well, it’s the Interstate of

microcomputer operating systems.

Just ds .a road must follow the contours of the ‘terrain
(within 1limits), an operating system must conform itself to the
ideosyncrasies of the hardware on which it is running. On the
other hand, you would expect your car to perform equally well on
a variety of topographies without having to modify it. Thus
operating systems enable an application program to run on a range
of hardware without having to monkey around with the code.

As " you travel down that highway, you stop and exchange
information, drop off reports, make phone calls and connect with
other programs.  This is known as input/output, or i/o. The
operating system provides the facilities. :

Now that we’ve belabored this tenuous metaphor sufficiently,
we can sum up by saying that the operating system creates a
network of functions that give the computer its personality.
Without any operating system, a computer makes a fine bookend.
With one o.s. versus another, a computer will be able to handle a
different set of chores, at different levels of proficiency and
efficiency.

Micronix is your o.s. It is rather elegant, as
microcomputer -operating systems "go. The following sections
describe some of the features of Micronix, but as you will see,
reading this is no substitute for getting in there and putting it
through its paces.



3.1. Micronix Software Features

Mi-cro-nix \mi’-cro-nix\ n. an interactive
timesharing operating system designed to run
on Morrow’s Decision computer. - It is compatible
with Bell lab’s UNIX version 6, containing many
of the same features, including:

* ~a hierarchical file system - Unlike the "flat" flle sys-
: tems (such as the one used by CP/M), a hierarchical file
arrangement allows you to organize files in a logical and
convenient manner. :

* multi-tasking (background processes) for each user - This
feature makes it possible for you to start some time-,
consuming program and at the same terminal, go on to.
something else while the first "process" runs merrily

along.
* compatible file, device and‘interprocess I/0 - Whoa!
’ Jargon, city! . This means that you can send the output of

a program to a terminal, to a printer, to a disk file, or
to the input of another program without having to refor-
mat it. Likewise, you can get the input for a program
from a terminal, a disk file, or from the output of
another program.

* mountable disks - You can extend the reaches of your file
system to -other hard disks or to floppy disks with a
simple mount command. Without this feature, you would
have to copy the files on these devices over into the

file system in order to access them for reading or wri- "~

ting. That would be a clunky, stagnant, and altogether
distasteful state of affairs.

* a choice of shells (command line interpreters) - You can
run Micronix in several "modes'", that is, if you are in
the Micronix shell, the computer will recognize Micronix
commands; if you switch to the upm shell, it will recog-
nize CP/M commands. Finally, you can configure a user so
that he runs only one application program, say, Logicalc.
This wuser then can be said to possess a Logicalc shell,
since the shell will recognize only Logicalc commands.

* nearly 100 software tools for program development, docu-
ment preparation, file handling and inter-system communi-
cation (including an emulator that runs CP/M object code
unchanged)

* all UNIX 6 system calls (except "ptrace") and a complete
standard 1I/0 1library. Existing UNIX programs can be
compiled generally unchanged under Micronix.



3.1.1. Memory Management

The Micronix "kernel" (the part that stays in memory instead
of being called in now and then) takes up 64K bytes. Each "pro-
cess" can occupy from 16 to 68K. A process, in normal terms, is
a program that you are running from your terminal. More strictly,
a process can exist in background mode and even exist independent
of any terminal.,: It is a block of memory occupied by a program
and its data. = When the total demand for memory exceeds the
amount available, Micronix swaps selected processes out to disk
storage in order to make room.

3.1.2. Languages

Most of the code in Micronix is written in the C language.
This language is both highly structured and fairly unrestrictive,
making it efficient and easy to use. Programmers will find that
C language is good for a wide variety of programs.

Other languages supported by Micronix include Pascal,
RATFOR, BASIC and Intel assembly language. More specific details
concerning software with Micronix are not contained in this
manual, since they are separately packaged products.

3.2, The Micronix Shell

The shell or "command line interpreter" is your channel of
communication with Micronix. It displays a prompt (# or %)
telling you to give it something to do. Then it reads what you
type, and checks to make sure you typed it JUST RIGHT. Of course,
it only checks for correct syntax. If you accidentally tell it
to erase the book you spent the last six months penning, it will
do so without asking you if it’s okay. = (We’ll preach your ears
off about the importance of backup files later.)

The shell has some fancier functions'too. It has a set of
built-in commands, for moving around in the file system and
displaying its contents. You can use "wildcards" in filenames to
make 1life easier for yourself. The shell handles interpreting
wildcard symbols, as well as setting up background processes,
piped data flow, and 1i/o redirection. All of these handy
features are discussed in more detail in the Tutorials division
of the User’s Guide.



3.3. The File System

One of the most beneficial features of Micronix is its file
system., If you are new to hierarchical file structures, you may
have to acquire a taste for it. Once you do, though, those flat
directories will never be good enough again. We’re going to make
a heroic effort. here to explain how the Micronix file system
works, but for really getting the hang of it you should take a
tour of the file system as described under "First Time Use of
Micronix" in the Installation division of the User’s Guide.

Okay, here we go.

Traditionally, a file system like the one used in Micronix
is compared to an inverted tree. There is a root directory at
the top, with other files and directories descending, ramifying,

- multiplying amoeba~like into the infinite depths below. ‘

Alternatively, you .could envision it as a starfish, or a
wagon wheel, a snowflake (no two file systems are exactly the
same), or perhaps a mine shaft, ' o

Here are a few things‘that the file system is NOT like:

a doughnut
a tricycle
a jazz band
an armadillo

We’re goiﬁg to try a different paradigm.

But first, we need to be clear on what’s a file and what’s a
directory. Let’s assume you know enough to have at least a foggy
idea of what a file is: it could be some text you generated, some
numbers in a data base, a program’s coding; it doesn’t matter.
The point is that it’s NOT a directory. A directory is a list of
files and where to find them. Now we get to the hierarchical
part - a directory can also contain other directories, cannily
referred to as subdirectories.

Imagine you have awakened in a spacious circular roomn,
chrome-and-glass motif, ferns atop filing cabinets, earth tone
sculptured carpet = the office of the future. Woven into the
carpet is the cryptic symbol " / ".

Surrounding you is a panorama of doors and filing cabinets.
Where is the coffee machine, you wonder. This is the office of
the future, remember, and all of the coffee bushes in the world
have been laid waste in the Great Java Blight. Don’t you know
anything? Here, drink this Petro-delite and listen.

You are in the root directory, a clean and wholesome place.
The doors you see before you are entrances to other directories,
like bin and usr. The filing cabinets are the files themselves,



like micronix and finstall. The files are the important things.
Directories are just pathways that you go through to get to the
rest of the filing cabinets.

Egad! You have just been transported deep into the file
system. Another room, but with over a hundred filing cabinets
and only one door, mysteriously labelled "..". Emblazoned on
the carpet is the ominous message " /usr/man/manl "

Kirk: Kirk to Enterprise! Kirk to Enterprise! Come in,
Mister Scott!

Scotty: (brogue-ish) Scott here, Cap’n.

Kirk: What in the blazes is going on, Scotty? Are you
fiddling with- the transporter’s' controls or what?

Scotty: Beg pardon, sir. I was just testin’ the transporter’s
' new operatin’ system with this "ed /usr/man/manl"
- command. :

Kirk: (aside) Explanation, Mister Spock?

Spock: It would seem that the expression /usr/man/manl »
somehow represents this location, when one considers
the unlikely coincidence of us materializing here
(thanks to Mister Scott’s tinkering) and the fact that
those very characters appear there on the floor.
Perhaps "cd" is some sort of directive, meaning
"coordinate definition" or "consign to destination".

McCoy: Or "capture and detain", or '"chafe and decapitate'!
(Menacing theme music crescendos, cut to commercial)

While the commercials are on, we will put you at ease by
assuring you that the good doctor’s anxieties are amiss. "cd"
stands for change directory, which means pass through a door, or
a series of doors, depending on the "argument" that follows cd.

Therefore, the Enterprise brass have in effect passed from
the root directory, through the usr door, on through the man
door, and finally into the manl room. The complete path of
this journey is "/usr/man/manl", which is the argument. By the
way, this room contains the online documentation for section 1 of
the Reference Manual, hence "manl". But the show’s back on.

Spock: Captain, there is a door to your left
with two dots on it.

Kirk: So I see. No doubt a secret message of some sort.
Now, if I can remember back to my days in the signal
corps, two dots is Morse code for "I". Hmmm. But
"I" is English for the Latin "ego" which sounds like
"y—po" which is sort of French for "Go there'!



Spock: (muttering) Which I was about to suggest.
 Kirk: Scotty, give us a "cd ..".
Scotty: But sir; why doon’t ya just walk o’er there?

Kirk: Do what I tell you, Mister Scott, or 1’11 have'&ou
keelhauled! Besides, it’s such a MOVING experience.
(winks at McCoy). ,

(whirring and whining of transporter - protagonists appear on the
other side of the ".." door. No filing cabinets this time;
instead, there are seven doors labeled "man0", "manl", and so on
up to "man5", plus another strange ".." door. This floor’s
carpet is decorated with the insignia "/usr/man".)

Spock: Fascinating. Our previous location was /usr/man/manl.
After passing through the double-dot door, our present
location is /usr/man. Over there is a door marked
"manl"., I posit that these are one and the same door,
viewed from opposite sides. Furthermore, this second
double-dot door should lead us into a chamber known

~as "/usr", wherein will be a "man" door, leading back
. into this very place. It is quite conceivable that
in the /usr room we would discover yet another dot-dot
door, being an entrance to the "/" room, where we
began. S

McCoy: Why yoﬁ,contemptible conglomeration of‘collagen and
chloroplasts! What the devil are you talking about?

(Spock raises eyebrow, exchanges knowing look with smiling Kirk -
up on happy music, freeze, superimpose credits)

More than likely you’re in a similar state of befuddlement

at this point. The foregoing episode serves mainly to give you a
feel for the labyrinthine nature of the file system, a glimpse
from the inside as opposed to the external view, which we will

present next.
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This is a partial overhead view of the file system. The
thing to notice 1is the way that each directory cell has a
"pathname" that is determined by its position relative to the
root directory. The farther down into the file system you go,
the longer the pathname becomes.

Whenever you are using Micronix, you will be "in" some

directory. You will have access to the files in that directory
(unless they are restricted) by simply typing the file’s name
after some command; for example, if you are in /usr/man/manl, you
could look at file cptree.l, which is in that directory, by
entering type cptree.l. .

"

If you were in some other directory, though, you would have
to include the whole pathname, as in type /usr/man/manl/cptree.l

A major potential confusion factor is that when you look at
the contents of a directory using the dir command, you’ll get a
list of filenames and subdirectory names with no apparent
distinction between the two types. Once you know your way
around, this isn’t a problem. But early on you’ll be making the
harmless mistake of trying to change directory (cd) to a path
ending at a file, which won’t work, and attempting file
manipulations on some directory, which won’t work either.

There are two ways to get your bearings within the file system:

1. Use the command pwd, meaning pathway to directory.
Micronix will respond with your current pathname, for
example, /a/ann/letters.

2. The dir command displays the files and subdirectories
that are in your current directory. Hopefully
something will look familiar enough to clue you in as
to where you are.

11



Now for a little mental exercise to help assimilate what’s gone
before. . .

You are in the root directory. You get there either by logging
in as the user named "root" or by typing cd /.

You want to get to the home directory of user "bob", which means
the directory that Bob automatically lands in when he 1logs in.
(The setting up of "home directories" is discussed in Maintenance
and Administration )

The pathname of Bob’s home directory is /a/fulltlme/bob.

There = are four ways of getting there, but only one does it in a
single step. See if you can come up ‘with the right one. Don’t
peek. Cover the answers below with your hand. (Hint: the answer
is painfully obvious.)

Answer #1: cd a - Answer #2: cd a/fulltime
cd fulltime - cd bob
cd. bob
Answer #3: ed a Answer #4: cd a/fulltime/bob

cd fulltime/bob

If you produced any of the first three answers, you're catching
on, but your sense of efficiency is a little suspect.

You may be wondering why Answer #4 doesn’t have a slash in
front of the "a" in the pathname, since the pathname was given as
/a/fulltime/bob. This is because you were already in the root °
directory (symbolized by /, giving slash a double meaning). That
means subdirectory a was in your current directory, so anything
that comes before it in the pathname is superfluous. '

Now suppose you are in directory /a/fulltime/oglethorpe, and
you want to get over to Bob’s home directory. One way to
accomplish this is by entering cd /a/fulltime/bob. The slash has
to be up front there since you weren’t in the root directory at
the time.

The alternative route demonstrates backing out of

directories a step at a time, symbolized by the dot-dot doors in
our earlier fable:

cd .. to back up from /a/fulltime/oglethorpe to /a/fulltime
cd bob to advance from /a/fulltime to /a/fulltime/bob

And finally, these two commands may be condensed to cd ../bob.

12



We're about finished with this file system discussion. It’s
doubtful that you feel inspired and enlightened, because as we
said earlier, reading about it is no substitute for tapping on
that keyboard.

3.4. Directory Terminology

Just to make sure you’re clear on some of the terminology
you’ll be running into elsewhere in the manual -

"Root Directory" is the center of the file system, if
you like the starfish analogy; if you prefer the
inverted tree, it is the top. For the office-~building
scenario, consider it the lobby. All pathnames to
files in the system begin at the root directory. The
root directory contains a few files (unless you put
more in it) but mostly it contains subdirectories. The
root directory is symbolized by a slash, so the. command
cd / will put you there.

"Home Directory" is the position in the file system
where a user is placed when he logs-in. This choice is
under the control of the system - manager. The “home
directory of the user "root" (usually the login name
for the system manager) is the root directory. Other
users would typically have home directories 1like
/a/henry. No matter where a user happens to be in the
file system, he can always return to his home directory.
with the command cd, with no argument following it.

"Current Directory" is whatever directory you happen to
be in at present. It could be the root directory, your
home. directory, or some other subdirectory. The
pathname of your current directory can be subtracted
from the pathname of some file farther down in the file
system if you want to do something with that file. For
example, if you are presently at /a/sylvia and you want
to print the file /a/sylvia/letters/mom, you could
enter 1pr letters/mom. You can find out the pathname
of your current directory by typing pwd. To see the
contents of your current directory, enter dir.

The ".." symbol means "one step back in the file sys-
tem". You can use more than one of them in a string.
For example, to move from /f/john/micronix/chapterl
back to /f, you could enter ed ../../.. Starting
at the same place, if you wanted to get to
/£/john/cpm/intro, you can mix ..’s with a normal path
in ed ../../cpm/intro. Remember that cd commands have
to end up at a directory name, not a file name;
therefore "intro" and "chapterl" above are directories.

13



3.5. Where Files Come From

"Your Micronix system comes with a basic file system made up
of the Micronix programs and the online documentation. You will
be adding new directories with the mkdir (make directory) com-
mand, and adding files by copying things into the system (such as
when you install your word and data processing software), and by
running that software (it creates files for its own use). Other
ways of generating new files are by using the edit command on a
file that doesn’t yet exist, by sending the output of some opera-
tion to a file that isn’t there yet, and by duplicating existing
files with the cp and cptree programs,

No matter how extensive or intricate your file system
eventually becomes, it will still always lead back to the
original root directory.

A couple of tips on setting up your own file space:

l. As a regular user (instead of system manager), you will
probably have a home directory of /a/yourname. This is
created by the accounts program. It will be an empty
directory at that point, When you use mkdir directoryname
to make a subdirectory, capitalize the name or at least
its first letter to distinguish it as :a directory instead
of -a file, ‘ ~,

2. Micronix has certain restrictions on the file names that
you can come up with, File (and directory) names can be
any combination of printing characters up to 14 characters
long, with one exception. The slash character, /, has
a special meaning for Micronix (it separates directory
names), so it can’t appear in file or directory names.

A different set of restrictions on file names is imposed
when using CP/M. Micronix files for CP/M must be all
lower case letters or numbers, with a maximum length of 8
characters, possibly followed by a period and three more
characters.

4. WHERE TO GO FROM HERE

Well, if you haven’t installed your system yet, by golly,
you can’t do too much else until you get that overwith. The
INSTALLATION division covers this subject pretty well.

Then you should take the tour of the file system as
described toward the end of the INSTALLATION division.

Next, refer to MAINTENANCE AND ADMINISTRATION for instruc-
tions on setting up user accounts. Flip back to PROGRAMS and try

running a few of them, just to see what happens. Remember that
the DELete or RUBout key will normally get you out of confusing

situations. CTRL and D simultaneously can be helpful too, since
it logs you out. Now dig in, and enjoy yourself.
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INSTALLING YOUR MICRONIX SYSTEM

Congratulations on getting your new system. This section of
the Micronix manual explains how to connect your terminal(s) and
printer(s) and how to get the software running. Rather than
trying to do everything at once, then trying to figure what went
wrong, we will proceed a single step at a time. This may seem a

little

slow if you are anxious, but it is merely honoring

Murphy’s law:

If anything can go wrong, it will,

Your Micronix 'system was connected with a terminal and
tested for 12 hours before it was packed at Morrow. Twelve hours
may not seem like much, but most problems from faulty hardware
show up within the first half hour of use. Because of the test,
we know that your Micronix system worked great for us; it should
also work for you. Just follow the instructioms, please. We
will use checkpoints at every step so that you can be sure that
you have succeeded in understanding and following instructiomns.

We’ll also do our best to explain briefly and simply what
you are doing to your system as you install the software. This
should provide you with a better understanding of how Micronix

works.

1. INSTALLATION OVERVIEW

Before we get started, this section provides a brief
description of the procedures involved in installing Micronix on
a Decision. This section may be all that you need if you have
previously installed a Micronix system. For those of you first-

timers,

the installation steps are explained in greater detail in

the sections that follow. Here goes...

1.

2.

Unpack and check for external damage; remove the inserts
from the floppy drives;

Choose a suitable 1location for the computer and its

peripherals;

Plug the Decision into a grounded socket; plug a
terminal into a power socket on the Decision or into
another grounded socket;

Turn on the power: are the fan and switch panel light
on?

Set the terminal to 9600 baud, 2 stop bits and no parity

Connect this terminal to the RS-232 connector located in
the lower right-hand corner of the back of the Decision;j
there are (at least) three of these connectors: use the
one nearest the right side (when viewed from the back.)

we



7. Insert the CP/M floppy disk, and boot up CP/M by
pressing the RESET switch (or flicking the key to RESET)

8. Run the CP/M CHECK program to check the contents of the
‘hard disk.

The CHECK program is an important milestone in this process,
since its outcome determines whether you will have to repeat a
time-consuming (though easy) procedure that was already done when
your system was tested. If it is successful, you are ready to
boot and play around with Micronix and can install whatever
software packages you may have purchased. We will traverse these
bridges upon arrival. ‘

2., STEP BY STEP INSTALLATION PROCEDURE

2.1. STEP l: UNPACK AND INSPECT

The instructions for unpacking your system are essentially
the same as for unpacking a piece of stereo equipment: carefully
remove the cabinet from the box and save all packing materials in
case you ever want to ship the system again. Besides the cabinet
containing the Decision, you should have also found:

o two binders, one with these instructions,
o a packet of diskettes, |

o warranty cards, and

o} a power cord.

The packet of diskettes contains a CP/M diskette for testing and
"booting" your system, copies of the Micronix software that has
already been placed onto the hard disk, and a set of application
diskettes for word and data processing.

The warranty cards should be read, filled in, and mailed.

THIS IS IMPORTANT: There are cardboard inserts in your
floppy drives to protect them during shipping. You must remove
them before applying power to the system. Lift the door 1latch
and slide them out. Leave the doors open, Easy enough?

The power cord is the only external part that is packed with
the Decision. Since you are going to connect at least one term—
inal to the system, you also need an RS-232 cable with two male
ends for each terminal you are connecting. Hopefully, your
dealer was savvy enough to realize this and sold you one with
each terminal., Or, if you are daring, and competent technically,



you can build your own cable with parts purchased at Radio Shack
or an electronics store. The section on installing printers
has more details on RS-232 cables. If you bought a Morrow
terminal, a RS-232 cable will be in the box with the terminal.

Keep your carton and packing materials! Don’t give them to
the kids for playing camp-out. ’ '

If you do see blatant physical damage to the Decision, not-
ify the carrier immediately for filling out a damage claim. Then
contact Morrow’s Customer Service Department (408-430-1970) and
ask for a Return Authorization Number, They will not accept re-

turned equipment without that number and it must be shipped in .

the original carton.

Those of you with Decisions tﬁat have the kejswitches on the
front can ignore the next subsection and proceed to STEP 2.

2.1l.1. Checking for Hidden Damage

This section can be skipped by owners of Decisions that have
an ON/OFF keyswitch on the front panel; this should include just
about all of you. However, if you do run into some intractable
problem later in the installation, the following procedures may
prove helpful, regardless of which cabinet your Decision uses.

By the time you have removed the Decision cabinet from the
packing materials, you should have discovered any gross damage
suffered during shipping. What we want you to do mow is check
for hidden damage. The hidden damage will probably involve
loose, rather than broken, parts that you can reattach yourself.
And by “hidden”, we mean inside the Decision cabinet. Opening
the cabinet is simple and not dangerous, so don’t be afraid.

If you have already plugged in your Decision, please
unplug it. There are two types of Decision cabinets: a molded
plastic one and a metal one. To look inside the plastic cabinet,
remove two screws in back, and slide the top of the 'Decision
toward the back and 1lift it off. The cover to the metal cabinet
is attached by four screws which you need to remove before you
can slide off the cover. The cover slides off toward the front.

Just under the cover, on the left hand side, there is a
piece of foam rubber. Please remove the foam. This foam was put
into your Decision after testing to protect the pc boards during
shipping and it will interfere with air cooling if you leave it
in., (Non-keyswitch models only.)

When you have removed the foam, you will have revealed the
printed circuit boards. Each board looks like a green or blue
rectangle, about 5 by 10 inches in size, covered with black
integrated circuits on one side. The boards should be neatly
standing in a row, with white plastic guides holding the boards
upright, and a black plastic connector fastening them along
their lower edge.



By looking down between the pc boards (there is room for
several more boards right in the middle) you will see another,
much larger, green printed circuit board that extends from the
front to the rear of the cabinet. This board is called the
WUNDERBUS I/0, and holds 14 black connectors, each about 7 inches
long. These connectors work identically to one another, that is,
they provide the same data and signals to each printed circuit
board that is plugged into them. To work properly, the lower
edges of the smaller pc boards must be firmly attached to the
black connectors. This connection, between the smaller printed
circuit boards and the WUNDERBUS 1/0, is often a problem when
shipping computers., ,

Checkpoint:

We are gbing to check for two things: that the boards are’ held
between the white plastic guides, and that all the boards are
firmly connected.

1. To see whether each pc board is still held between the
two white plastic guides, 1look along the left and right
‘ends of the boards. The white guides begin 3/4" (2 cm.)
below the top of the boards, and its easy to see whether
each board is resting in the guides, unless you keep
your computer under the table or in a dark room.

2. It’s pretty hard to see the connection between the
boards and the WUNDERBUS, but you can do two things.
You can see that the top edge of each board is about
3/8" (.8 cm.) above the metal sides, and that the tops
of all the boards appear to be about the same height.
And you can press down on the tops of the boards to
reseat them. To reseat boards, press gently with your
thumbs on both ends of the top of a board. You can use
up to about 10 1lbs. (4 kilos) of force pressing down,
and can alternate the force from your left thumb to your
right to gently rock the board into place. Even if all
the boards 1look seated, try this with at least one
board. ,

If you find a board that is completely unseated, well,
reseat it. It doesn’t matter which slot on the WUNDERBUS you fit
it into, and it will only go in one way. If you find a loose
cable, it should be readily apparent where it connects. Chapter
11 of the D120 manual (the hardware manual for the Decision that
is in the other binder) shows the proper connection for most
cables.

If you can’t figure out where to connect a cable, get on the
horn to Morrow Customer Service. These situations are very
unlikely, but we want you to be as self-reliant as possible in
case they occur.



2.2 STEP 2: SELECT A LOCATION

The choice of the location for your Decision is up to you.
However, there are three requirements that must be followed.
Your Decision should be installed where it will remain level,
stable and dry. The level and stable requirements refer mainly
to the hard and floppy disk drives. These both contain moving
parts that are designed to be operated on a level surface for
maximum life expectancy. And, if you drop or jar a hard disk,
the head alignment inside the sealed unit may change, making
everything on the disk unreadable. Even worse, dropping an
operating hard disk will probably force the heads into contact
with the spinning disk, destroying many sectors. Treat your hard
disk 1like a priceless Ming vase: keep it where it won’t be
dropped. . '

The definition of "dry" for electronic equipment is that the
environment must be non-condensing. That is, the humidity should
never be so high that water condenses on the metal parts of your
computer. Obviously, rain, or spilled coffee, is too wet.

And, if it is really dry in your enviromnment, you may have a
problem with static. The static-charge that you can build up in
your body walking across a rug might amount to thousands of
volts, but very little current. What this means is that what
feels 1like a 1little shock to you is 1like elctro-convulsive
therapy for your computer. Computer-brain damage will be the
likely result. Problems with static can be vanquished by
purchasing a rug that has copper wires woven into it. Strange
though it may seem, rugs with metal content are not too uncommon,
and you may be able to buy a small one from a rug store. Or, you
can get an anti-static rug from an office supply or computer
retailer.

One final suggestion about location. Like a stereo system,
all of the connections for your system are located on the back of
the cabinet. If you can arrange the system so that you can stand
behind it, at least while installing it, everything will be a lot
easier. Once the physical installation is completed, you can
move the system so that the back faces a wall. Remember to leave
at least 4" (10 cm.) at the back and over the top of the cabinet
for ventilation.

2.3 STEP 3: PLUG IN THE POWER CORDS

ess but don’t just jump right in and do that. Read this
section first, and be sure that the power switches to the Dec-
ision and its peripherals are off. Some Decisions have large red
or white rocker switches on the front or rear panels for control-
ling power. To confuse matters further, they can be mounted
vertically or horizontally. Off is always DOWN for vertical
switches and LEFT for horizontal ones (when facing the switch).

Whew. If your Decision has a keyswitch on the front panel,
ignore the above and turn it fully COUNTERCLOCKWISE.



Your Decision comes configured from the factory for either
110 or 220 volt operation, as specified by the dealer who ordered
it. Just to be absolutely sure that your available ‘current
matches what the computer needs, check the sticker on the rear
of the Decision. The sticker covers the power socket and tells
which voltage level the computer expects.

Your Decision can be plugged into any grounded outlet.
Grounded outlets for 110 volts look something like this:

/ S
I
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They will receive the three-pronged plug that comes with the
Decision.  (If you have a 220 volt system, you will also have a
three pronged socket, but in a different shape.) If grounded
receptacles are not available, wuse an adapter to plug the power
cord into the wall, and plug accessories, such as your terminal
and printer, -into ' the outlets on the back of the Decision.
When using a three pronged adapter, be sure to fasten the metal
tab or green wire from the adapter to the screw that secures the
socket cover to the wall., And don’t just break the ground lead
off of the power plug. This is a computer, please, not a sabre
saw. o ’

To make matters worse, not all three pronged sockets are
actually grounded. In older houses and buildings, all the wiring
was done with two wires - no ground wire! Later, three pronged
sockets were added by someone and "grounded" to the metal box
they were installed in. If you want to check your ground (the
third hole, which is round, or the screw that you attach the
adapter to), use a volt-ohmmeter and check the resistance between
your alleged ground and a cold water pipe. The resistance should
hover near zero.

If you need more outlets, get a power strip and plug
everything into the power strip. Computer systems with their
accessories are like stereos in that they work best if they are
all using the same ground. If you are going to have terminals
that are located a distance away from the Decision, |use the
full RS-232 specification cables which include a protective
ground on pin 1.

Besides a shared ground, the Decision and its peripherals,
(terminals, printers, etc.) require a steady power supply. The
minimum suggested voltage for the Decision is 105 volts, and
the maximum is 125 volts. For 220 volt systems, the tested
voltage range is 208 to 265 volts. 1In the United States and
most of Europe, the power companies are pretty reliable at
delivering electricity in this range, so most of you won't



have trouble with this.

One problem that you need to try to avoid is voltage
variations due to the startup of large electrical appliances like
air conditioners, space heaters, and freezers. If an electric
lamp connected to the outlet you want to use dims visibly when
one of these appliances turns on, . you will probably be plagued
with erratic performance from your computer. The only solutions
are running a dedicated power line from your main service
panel to either the computer or the appliance, or getting an
uninterruptable power supply. '

2.4, STEP 4: TURN THE POWER ON, FIRST TIME

Now, ready for the big step? TLook on the back of the
Decision cabinet. The socket for power will be covered by-the
sticker with the voltage level on it. Remove the sticker. The
socket is a hole with three prongs in it. Plug the female end
of the power cord into this socket. The socket is designed so
that there is only one way the plug will fit in, so don’t
worry about doing it wrong. Plug the other end of the power
cord into the outlet you have selected. Now, apply power by
either reversing the position of the rocker switch or by turning
the keyswitch one click clockwise. The power is now ON to the
Decision.

Checkpoint 1:

A pilot lamp should now be glowing to notify that power has
been applied. In the keyswitch models, the panel next to the
keyswitch illuminates; in other models the Reset button lights
up. The fan inside of the the back of cabinet should also be on.
If you have a 5 and 1/4 inch hard disk, known as a mini-wini
or mini-winchester drive, the red indicator light on the drive
will also be on. The two grounded power outlets on the rear of
the Decision now have power applied as well. If everything
checks out here, go on to the next section on connecting the
first terminal,

Troubleshooting 1:
If neither the pilot light nor the fan came on, check:

1. The connection of the power cord to the back of the
Decision. This socket is about 3/4 (2 cm.) deep, and
the female end of the power cord must be fully inserted
for a good connection.

2. The grounded outlet. Plug a desk lamp into the outlet
to make sure that you have power.

3. The circuit breaker on the back of the Decision (key-
switch models only). It is of the pushbutton type seen
on stereo receivers and speakers. Push it all the way
in and release with a snap.



4. The power switch itself. Rock it back and forth (or
flick the keyswitch) a couple of times.

If the fan comes on, but the pilot light doesn’t come on,
the Decision may well be operational with the exception of
the lamp itself. In NON-keyswitch models, there is an all-
too-frequent problem with a loose connection on the wires
that connect the RESET button to the WUNDERBUS I/0. Unplug
:your Decision, take the top off and, with good 1lighting,
look into the cabinet between the back of the cabinet and
the rearmost pc board. Located just to the rear of a black
connector on the WUNDERBUS are two pins with the word PRESET
printed next to them. A small black (or brown) plastic
connector with a black wire and a blue wire coming from it
should be attached .to the two pins, but is instead lying
nearby, The black and blue wires are tied down near to the
two pins, so that if the connector is loose it will be easy
to find. It is a tight fit for large hands, but you can
,maneuvef the connector over the pins by holding the connect-
or between two fingers and slide it back on. The blue wire
goes on the pin nearest the power switch, the black wire
on the pin nearest the fan.

2.5. STEP 5: SETTING UP THE FIRST TERMINAL

This section covers attaching ONLY the first terminal. If
you’re going to have more, these procedures apply in principle,
but there is further information under "Terminals" in the MAINT-
ENANCE AND ADMINISTRATION division of this manual.

The first terminal connected to a Micronix system is called
the console. On mainframe (large) computer systems, the console
is used by the system operator. Micronix’s console is used both
by the system administrator and ordinary users. When you first-
bring up your Micronix system, the console is also the ONLY
terminal that you can use. In fact, whenever the system is
reset, only the console will be operative. (Making other
terminals usable is known as "going multiuser".)

2.5.1. Terminal Settings

Terminals have many switch-selectable features, of which
only a few concern us at present. The first, and most
important, is the baud rate, that is, the transmission rate in
bits per second. Both the CP/M system that we will use to check
out the hard disk and Micronix initially expect that you will be
using a baud rate of 9600. 9600 is the most common baud rate
used for terminals connected directly to computers. Look up the
baud rate selection, or option switch settings, in the operation
manual for the terminal you are using, and set the terminal for
9600 baud. While you are looking at this section of your
terminal’s manual, also set the switches for:

o full duplex - since the Decision echos the characters



you type back to your screen, if you see two of every-
thing later, you should double check this setting.

o 8 bits -~ the number of bits used to send a character;

o 2 stop bits =~ the pattern that marks the end of a
character;

o no parity - parity is an option that is wused for
checking transmission accuracy (usually not a problem
at 9600 baud); and ;

o on line - as opposed to local, means that the keys you
type are transmitted to the computer; sometimes this
switch will be on the keyboard.

The odds are that if you have already been using a terminal
with a different computer, it is set up correctly for use with
Micronix. Once again, the most likely cause of trouble here is
the baud rate. The usual sign of using the wrong baud rate 1is
that the sign-on messages (after booting or resetting) will be a
nonsensical collection of assorted characters and the letters
that you type will be displayed as other letters on your
terminal, For example, if you type an "r" and the characters
"~p" appear instead, your terminal is set to 4800 baud. The
Decision has software-controlled baud rates, so you must set
your terminal to 9600 baud initially in order to use the software
to change the baud rate, if you so desire.

2.6. STEP 6: CONNECTING THE RS-232 TERMINAL CABLE

Now, look at the back of your terminal. There will be one
or two trapezoid shaped female connectors there, (like the
capitol letter "D" lying on its rounded side), the same size and
shape of the end of the RS-232 cable we told you you’d be
needing. If there is only one connector on the back of the
terminal, great. If there are two, use the one labeled “modem",
"RS-232", "main port", or "P1", not the one labeled "printer" or
"aux". The second connector is not designed to be connected to a
computer, and you don’t need it. Connect one end of the RS-232
cable (either end is fine) to the correct connector on the back
of the terminal,

The other end of the RS-232 cable is attached to the
connector in the lower right hand corner of the back of the
Decision, There are two additional connectors of the same shape
and size to the left of this connector, when looking at the cab-
inet from the back. Don’t use them now. Use the rightmost
connector, nearest to the side of the cabinet, for the console.



TERMINAL
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Now, plug in the terminal and turn it on. You can use one
of the two sockets on the back of the Decision to plug in your
terminal, so that the console will turn on when the Decision is
turned on. When the terminal is turned on, it may "beep", and
you should be able to hear it warming up (sounds like a TV set, a
high-pitched whine.) After warming up, (5 seconds or so), you
should see a marker on the screen of your console called the
cursor. The cursor marks the place where the next character will
appear on the screen. (The cursor precurses the next character.)
It will probably be in the upper left-hand cormer of your screen.

If you don’t see the cursor on the screen, you may need to
adjust your terminal’s brightness control. Before you leave this
paragraph, find your cursor. If you can’t find the cursor,
something is wrong with your terminal, so you might as well just
mark your place in this manual, and return when your terminal is
okay. Thanks.

2.7. STEP 7: BOOTING UP CP/M

Now that we’ve got the basi¢ connections made, a terminal
and power, we’re ready to load CP/M into your Decision. Although
there is a complete Micronix operating system already on the hard
disk, we’d 1like you to check things first by wusing the less
sophisticated CP/M. Then you will run the CHECK program men-
tioned earlier. There is a lengthy primer on diskettes embedded
in this procedure which the more experienced of you may skip.

Look in the packet of diskettes that came with your system
and take out the disk labeled

COLD BOOT LOADER (CP/M)

With the power on to your system and the console, insert this
disk in the floppy disk drive. If you are familar with floppy
disks, this should be no problem and you should skip the next
section. For those of you unfamiliar with the use of floppy
disks, the next section is for you.
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2.7.1. TUTORIAL: Care and Feeding of Floppy Disks

There are two sizes of floppy disks available with Decision
systems: 5 and 1/4 inch and 8 inch. Disks of both sizes consist
of a black plastic envelope with a circular piece of recording
material on the inside. The recording material is visible in the
center hole of the disk, and through an oblong slot between the
center and one edge of the diskette. TFloppy disks are read and
written through this oblong slot.

Be careful mnever to touch the recording material revealed
though the oblong slot. The o0il naturally occuring on your
fingertips will ruin the magnetic material. 'The recording
material can also be damaged by: being scratched, heated, folded
or getting wet., Floppy disks are cheap and convenient, but
somewhat fragile, so be careful when you handle them.

The top side of a floppy disk is the side with the label on
it, The label is always next to the edge opposite the oblong
- slot, so the label is the best place to hold floppy disks. When
inserting a floppy disk, hold the disk with your thumb on the
label and your other fingers underneath. (It may happen that you
have bought a bulk quantity of blank floppies without labels. In
this case, the 1labels would go on the smooth side, the one
without the seams folded over on it,)

% 0=

Now for the difference between 5 and 1/4 and 8 inch
diskettes. We’ll talk about 5 and 1/4 inch diskettes first. The
major difference is their size: 5 and 1/4 inch diskettes are 5
and 1/4 inch square. The other important difference is something
called "write-protect". When a diskette is write-protected, it
may be read, but not written on. Write—protection is a physical
mechanism that cannot be overridden in software, so it provides a
good way of protecting valuable data on diskettes from accidental
erasure. Cassette tapes in stereo systems have a similar
protection scheme.
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The write-protect notch on a 5 and 1/4 inch diskette is on
the left hand edge when your are holding the diskette properly
(by its label). - When this notch is covered, the disk is write-
protected. . ILeft uncovered, the diskette can be written on or
erased.

‘©
notch-—- 1M notch—- '
covered [ . I‘ open ’

A WRITE-PROTECTED 5 1/4" AN UNPROTECTED 5 1/4"
DISKETTE , DISKETTE

Eight inch floppy disks have the write-protect notch in a
different position. The write-protect notch is on the edge of
the diskette nearest the oblong opening. And, to confuse the
issue, 8" diskettes use the opposite scheme from 5 and 1/4 inch
diskettes: when the notch is open, the disk is write protected;
when the notch is covered, it is write enabled. Make sure you’ve
got that straight, or forget it if you don’t use 8" diskettes.

notch open v notch covered

| ©

. °
A WRITE-PROTECTED 8" AN UNPROTECTED 8"
SINGLE-SIDED DOUBLE-SIDED
DISKETTE DISKETTE
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NOTE: The following discussion of formatting applies only
to new diskettes, or those you wish to recycle. Do not format
any of the diskettes that came with your system.

Before new floppy diskettes can be used the first time, they
must be formatted. Formatting adds a timing pattern to a disk
that must be there before an ordinary read or write can occur.

Even if you bought blank preformatted diskettes, they
should be reformatted on your Decision before you wuse them.
The fdj program should be used for this. The Decision accepts
the following diskette formats:

5 and 1/4"- :
North Star compatible, single and double density,
single and double~sided, 35 and 40 tracks. TFor wuse
exclusively with Micronix, use: double density, double-
sided, 40 tracks. Soft-sectored Micro Decision format
is also supported. )

IBM 3740 compatible, single and double density, single
and double sided. For use exclusively with Micronix,
select double density, double sided, 512 byte sectors
when wusing the fdj program. Micronix can handle the
other format options as well, but this is the most
efficient. :

If you buy a diskette with software on it, it 1is already
formatted, SO DON’T FORMAT IT or you will erase the software.
The dlskettes provided with your system all have software on them
and don‘t need formatting.

If you’‘re curious about the meanings of some of the terms
used above, here we’ll discuss single versus double sided. There
is no difference in appearance between single and double sided 5
1/4" floppy diskettes. However, the 5 1/4" diskettes that are
labeled and sold as double sided have passed a test for double-
sidedness; the diskettes labeled as single-sided FAILED this
test. You should buy 5 1/4" diskettes certified as double-sided.

There 1is a physical difference between single and double
sided 8" diskettes. If you look at the drawings of 8" diskettes
on the previous page, you will notice that one is 1labeled
"SINGLE-SIDED", and the other is labeled "DOUBLE-SIDED". The
difference between the two is the location of the index hole.
The index hole is a small (1/4" or .6 cm.) hole located between
the large hole in the middle of the diskette and the label, The
index hole for single-~sided 8" diskettes is located at about
6:30, a little off to the left below the center hole. 1In
double-sided 8" diskettes, this hole is located further to the
left, around 7 o’clock. This physical difference allows the
hardware and software to distinguish between single and double
sided 8" diskettes. If you want to use double-sided 8"
diskettes, you must buy them this way.
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The 1last point to discuss about floppy diskettes is how to
open and close the drive doors. There are at least three types
of drive doors. In every case, closing the door causes the
diskette to be clamped in place through the hole in its middle.
Please close the door gently, so that you don’t mangle the edges
of the center hole in the diskette.

The first type of door is a flap that covers part of the
slot where you slide in a diskette. .  To open the door, 1lift up
_ the flap. Slide the diskette in as far as it will go-and close

the door by pushing the flap down gently. :

The second type of door is like a latch handle. To open the
latch, turn the latch counterclockwise so that it pivots to a
position above the slot. Slide the diskette in as far as it will
go and close the. latch by turning it clockwise wuntil it is
vertical., Simple enough?

The third type of door is used on some 8" drives. To open
the door, press the rectangular button with the red indicator
light in it. The door will pop open revealing the slot. Slide
the diskette in as far as it will go. This time, there will be a
"click" ~when the diskette is in far enough. If it is not, it
will pop out like toast from a toaster. Just slide it in again,
gently, wuntil it clicks. Then, press down gently on the gate
above the slot until it too clicks into place. Now you‘re all
set.

~You should NEVER «close the door of a drive without a
diskette in it. Closing the drive door moves the .reading and
writing heads into position for contacting the diskette. Without
a diskette in place, the heads are in position for crashing
together, possibly cracking or scratching each other, This is
why there was a piece of cardboard in the drive when your system
was shipped.

The red light that is on the front of disk drives is called
an activity light., When the activity light is ON, it means the
diskette is being read or written. NEVER open a drive door when
the red light is ON.

2.7.2. Getting Ready to Boot. . .
We’re back on track now. We assume that your Decision and

the console terminal are up and running with their communications
cable connected and the baud rate set to 9600.
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After power is applied to the Decision, the computer is ready
to be booted. The word "booting" refers to the phrase "to pull
oneself up by one’s own bootstraps". TFor computers, booting
means loading in the operating system by reading in the first
sector on the disk. The first sector contains enough
instructions to read in the first two tracks on the diskette. On
the disk labeled COLD BOOT LOADER (CP/M), the operating system is
completely contained on these first two tracks.

Resetting the computer tells it to reload the operating
system from the diskette into memory and to produce a prompt on
the console screen to tell you that it is ready for further inst-
ructions. '

Now, with the CP/M diskette in your floppy disk drive, close
the door and press the red RESET switch., On keyswitch models,
give the key a quick flick clockwise; a spring will push it back
to the ON position (away from RESET) similar to a car’s ignition
switch. We have now arrived at checkpoint 2.

Checkpoint 2:

After you RESET the system, the red activity light on the
front of the floppy disk drive should begin to blink. After a
pause, the screen may be cleared, depending on your terminal,
and the CP/M cold boot sign-on message and a prompt are displayed:

Morrow Designs 48K CP/M 2.2 E4 )
AB: DJ/DMA 5 1/4", CD: DJ/DMA 8", E: HDC/DMA M5

Al

Once you see the CP/M prompt, "A>", CP/M has been successfully
booted. Those of you familar with CP/M may like to take a look
around by typing DIR <RETURN>.  The files that include the word
LOAD can be used to create a diskette that will boot Micronix
directly. But we’re jumping ahead. If you have the CP/M prompt
on the console, you’re doing great! Please skip ahead to
STEP 8: CHECKING THE HARD DISK.

Troubleshooting 2:

l. The 7red activity light turns on and stays on. Please
re-read the section on floppy disks because you have
most likely inserted the diskette incorrectly.

2. The red activity light turned on, stayed on for several
seconds, and turned off without anything appearing on
your screen. When the red activity light has turned
off, the first tracks of the diskette have been read
successfully, so the problem is in the connection
between the Decision and your terminal. Please go back
to the section on connecting the first terminal.
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Gibberish appeared on the console, instead the sign-on
message. The baud rate is set incorrectly on your
terminal. The correct baud rate for the console is
9600 baud.

The red activity light on the drive never turned on and
nothing appeared- This indicates a hardware problem.
The simplest answer is that a printed circuit board or
cable was shaken loose during shipping. Please go
through the section on CHECKING FOR HIDDEN DAMAGE
again, and pay particular care to checking the cables.
Then, turn on the computer and try again. If you
still have a problem (no activity light), you will
need technical assistance.

A cryptic looking message such as F0000, F8000, or
MOBAD appears on the console instead of the sign-on
message. This could indicate a loose board or cable.:
Refer to the section on CHECKING FOR HIDDEN DAMAGE for
the things that you can try. If you still have
problems, make a note of the error message that appears
so you can tell your dealer or Morrow Customer Service
what it said. (These messages are produced by the
Monitor program in the MPZ80 board.)

You reset the system, the activity light goes on but
turns off after several seconds, and the CP/M prompt
doesn’t appear- You are using the wrong diskette. You
need the diskette whose label states COLD BOOT
LOADER; there will be another diskette that starts out

"CP/M Copyright Morrow Designs, 1979, 1980...".
This  diskette should have been included in your

packet of diskettes. Please locate it, insert it, and
RESET again.

You’re sure you are using the correct diskette, but get
no "A>" prompt- Well, there are two possiblities here:
one, you’ve got the diskette in upside down and the
system tracks are on the other side; two, the system
tracks are unreadable. Hopefully, you forgot to insert
the diskette label side up and close the door. If the
diskette is in correctly and the activity light goes on
and off after you reset, then we have a problem.
You’ll need to replace the diskette with another
Micronix COLD BOOT LOADER (CP/M) diskette. Try your
dealer. ‘
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2.8. STEP 8: CHECKING THE HARD DISK

We’ve finally reached the most important checkpoint. The
reason for wusing CP/M is that it is somewhat simpler than
Micronix, and possibly a lot more familar to you. Now that you
have reached this step, you know that your terminal works and
that you can read floppy disks. The moment of truth has arrived.
Is the software that was carefully copied on the hard disk by the
technicians at Morrow still readable?

The CP/M program that checks the hard disk is called,
appropriately enough, CHECK. All CHECK does is attempt to read
every sector on your hard disk. If CHECK is successful, you can
probably boot wup the hard disk and Micronix. If not, we’ll
explain to you how to initialize the hard disk for Micronix.

Ready? Okay, type CHECK and carriage return. The CHECK
program will be loaded by CP/M and ask you which drive to check.

A>CHECK

A) Drive 0. (if you have only one drive)
B) Drive 1.
C) Drive 2.
D) Drive 3.

Drive: A

A) m5
B) ml0
C) mlé

Selection: []

We want you to check Drive 0, so type an "A". Next, you are
given the choice of three drive capacities: 5, 10 and 16
megabyte. Most Decisions are shipped with 10 megabyte
miniwinchester hard disks. If you aren’t sure which disk you
bought, check your invoice (your copy of the bill).

The final selection required is the type of system: either
CP/M or Micronix. Please enter a "B" for Micronix.

CHECK prints a line on the screen for each unreadable sector
that it encounters. When it is finished, the total number of
unreadable sectors is displayed. If you have more than 25
unreadable sectors, you will have to reinstall Micronix. If
CHECK finishes (as signaled by the return of "A>") with zero or
less than 25 bad sectors, the hard disk should be alright, and
you are ready to boot Micronix.

If your hard disk failed CHECK, skip the next section.
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2.8.1. Booting Micronix

Once CHECK has passed your hard disk, you are ready to boot
Micronix. This is done by running a CP/M program on the same
‘diskette as the CHECK program. There are four different boot
programs, one for each size of hard disk: :

M5BOOT . " - - 5 megabyte
M10BOOT 10 megabyte
M16BOOT 16 megabyte
HDBOOT for systems with 8" hard disks

You boot Micronix by typihg the name of one of these CP/M

programs, and pressing RETURN. Since most Decisions have 10
megabyte miniwinchesters, most of you will be typing '

ADM10BOOT _
Micronix loader for the hard disk
Files’

and Micronix will go through the process of loading itself. (Use
the other boot programs if you have other capacity hard disks.)
-1f you are curious about the messages that you see on the screen
at this time, there is an explanation of the messages during
loading in Section 3.2, Using Standalone Micronix.

Booting Micronix is complete when you have the superuser
prompt, #, on your screen with the cursor waiting beside it. You
can proceed to the narrative FIRST TIME USE OF MICRONIX.
Please do mnot follow the instructions in the next chapter,

INSTALLING MICRONIX ON THE HARD DISK, because Micronix is already
there,

Then  look through the division on MAINTENANCE AND
ADMINISTRATION for information on adding new users, copying
diskettes, backing up your hard disk, adding more terminals,
configuring Micronix to your terminals and maintaining a healthy
file system. Installing a printer is the last section of the
Installation portion of this manual.

2.8.2., 1If CHECK FAILS...

The following discussion assumes that your hard disk failed
the CHECK test. Don’t be upset if it did. It used to be that we
would tell you to reinstall Micronix regardless of the condition
of the data on the hard disk, so you really haven’t been set back.
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If your hard disk is accessible but has 25 or more
unreadable sectors, you must reformat your hard disk and
reinstall Micronix. The chapter called INSTALLING MICRONIX ON
THE HARD DISK is what you need to proceed with the
reinstallation. How do you know that the hard disk 1is
accessible? Two ways. The red activity light on the hard
disk should be on, or flicker during the CHECK program. And if
the CHECK program reports unreadable sectors, it is reporting
the status from the hard disk controller, so the disk is access-
ible. If CHECK can’t read the status, it will tell you so
and you should return to the section on CHECKING FOR HIDDEN
DAMAGE.

CHECK’s inability to read the hard disk status points to
possible hardware problems that might be an unseated board or
poor cable connections. If you find a loose board or cable, you
may want to try CHECK again after reseating the board or
connecting the cable. If CHECK still fails, then you need to
install Micronix, the subject of the next chapter.
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PLEASE DO NOT FORMAT YOUR HARD DISK IF
YOU PASSED CHECK WITH LESS THAN 25 ERRORS.
THE FOLLOWING CHAPTER IS FOR THOSE WHO
MUST RE-INSTALL MICRONIX ONLY.

You are, of course, welcome to read this
Chapter for the information it contains.
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3. INSTALLING MICRONIX ON THE HARD DISK

You will need to follow the steps in this section (the next
10 pages or so) only if your system failed the CHECK program as
described above. These procedures are also used to restore
Micronix on a hard disk when the root file system was destroyed.
However, there 1is a considerable amount of useful information
about Micronix in general contained herein, so you may wish to
read through it in any case. ’

This section explains how to get a fresh copy of Micronix
and all its software onto a hard disk. During this process,
everything that was previously copied on the hard disk is
overwritten., If you have been using your hard disk and have
files on it, these will need to be restored from the backups that
we hope you made, (1f you are adding an additional hard disk,
all you need to do is make a file (mkfs) system on it.)

There are three stages in installing Micronix:

1. Formatting the hard disk,

2. Using the Standalone Micronix diskette to build a
skeletal system on the hard disk, and '

3. Booting up the skeletal hard disk Micronix and copying
the rest of the software to it.

These steps are carried out by using one software command for

each stage. The remainder of this section explains the three
software commands necessary and how to tell if they are working

correctly.
3.1. FORMATTING THE HARD DISK

This procedure assumes that you are using a 5 1/4"
miniwinchester hard disk as your root device. It is
possible, though mnot likely, that you have an 8" or 14" hard
disk instead. In these cases, you should run the CP/M program
formathd instead of the program formatmw described below.

You will need to know the storage capacity of your hard
disk. The 5 1/4" models are either 5, 10, or 16 megabytes, as
indicated by a number in their model designation (for example,
"mS") o

Boot up CP/M (the COLD BOOT LOADER) as described earlier.
Leave the boot diskette in the floppy drive.

Enter the capacity and sector size (always 512 bytes) on
the command line as shown:

formatmw m# size 512 test

21



where mf is the drive type. For example, to format the 16
megabyte drive, with the CP/M boot diskette in the drive and with
the A> prompt displayed, you should type:

formatmw ml6 size 512 test

- This will take around 45 minutes. If you run the formatmw
program without the test option, it will only take about five
minutes, instead of 45 minutes. The difference is that the test
option reads and writes various test patterns, while formatmw
without the test option writes only the byte E5 (hex) and checks
to see 1if the sector can be read. Using formatmw without the
test option may hide a problem that involves a pattern that is
different than a sector filled with E5‘'s. The decision, to use
test or not, is up to you,

The information displayed on your screen during this
process will look like

A>formatmw ml6 size 512 test
Formatting.
Checking format.

Testing.
Bad sector report.
No bad sectors detected.

N

If FORMATMW Seems To Be Having ProBlems:

In this example, everything went correctly and no
problems occured. What type of problems can occur? Well, two
types of problems are the most likely 1if any happen: the
formatmw program can’t access the controller or drive, or
bad sectors are discovered while verifying the drive.

When formatmw has trouble accessing the HD-DMA controller
board it provides a terse but unequivocal report:

Controller does not respond.

This report means that formatmw issued a command to select
the drive and nothing happened within a reasonable length of
time. You should check to see that the HD-DMA board is well
seated. If the controller is working, formatmw next tries to
check the drive status, and reports a failure as

Can’‘t read drive status.

This may mean that the cables that connect the drive to
the controller are 1loose, or the drive 1is mnot functioning
correctly. If you have an extra hard disk located in an external
cabinet, make sure that the power to it is on.
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Lastly, if the formatmw program succeeds in reading the
drive status, but finds that it is not ready, you will be told

Drive not ready.

The last two messages, '"Can’t read drive status" and "Drive
not ready", are signals to you that there are problems with the
hard disk. You may be able to solve the problem yourself,
Prime places to check are the two cables between the controller
and the drive, and the the four wires that run from the power
supply -to the drive. Look in the HD-DMA Technical Reference
Manual for illustrations on how these cables are connected.

The second type of problem occurs after the drive has been
formatted. After displaying the message "Checking format", the
formatmw program attempts to read every sector on the disk. If
there are any problems, a report is produced stating the type of
error, the track, head and sector number. This report is called
the bad spot table. Unless there are excessive bad spots (more
than 128), this table will be written to the drive automatically.

If, in the bad spot table report, there are many errors
labeled as "Soft", you may wish to try to run the formatmw
program a second time. Soft errors represent marginal sectors,
that is, sectors that can be read after several attempts. The
sectors with Soft errors are set aside along with the sectors
that have "Hard" errors, "Hard" meaning -completely unreadable.
Reformatting sometimes fixes Soft errors, so these sectors are
not consigned to the bad spot table.

3.2 USING STANDALONE MICRONIX

The Standalone Micronix diskette contains the Micronix
operating system and the absolute minimum of the programs that
are needed to install Micronik 1.6 on the hard disk.

Trying to fit Micronix on a floppy disk isn’t easy; besides,
floppy disks operate at a much slower speed than hard disks. You
don‘t want to, or need to, use the Standalone Micronix floppy
disk except for special occasions. As soon as you can, make a
backup copy of the Standalone diskette and stash it away in a
safe place. (See Copying Micronix Diskettes, Maint. and Adm.).

There is one other thing we need to mention about the Stand-
alone Micronix floppy diskette: it should be write-protected
when used. 5 1/4" floppies should have a write-protect tab,
while 8" floppies should have a no tab in place. The Stand-
alone diskette you received will already be write-protected.
Write-protection will prevent you from inadvertently damaging
your precious Standalone Diskette, (The ability to write-protect
Standalone Micronix diskette is a feature added with the release
of Micronix 1.61).
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Insert the "Stand Alone" diskette for Micronix 1.6 into the

floppy drive and press Reset. Your Decision is now primed for
action. Your display should now be:

Booting
micronix.mw

Micronix 1.61
Copyright 1983 Gary Fitts:

256k memory

14 cache blocks

20 processes

disks: djdma hddma
root dev: djdma/76
swap dev: mnodev/0

Root device is Read-only

Welcome to Micronix. The stand—alone floppy system that
you are now running is designed to initialize your hard
disk, and to perform surgery on it if necessary. Please
do not attempt to run multiple users yet. To initialize
your hard disk:

IF YOU HAVE ‘ TYPE

an m5 with the HDDMA controller source m5init
an ml0 with the HDDMA controller source mlOinit
an ml6 with the HDDMA controller source mléinit

any drive with the HDC controller source hdinit

Then boot micronix from the hard disk. If you have any
questions, please read the installation section of the
Micronix User’s Manual.

Note: All standard Micronix configurations will include HDDMA
controllers instead of HDC controllers.

Okay, does this all look familiar? If everything went

right, you should have seen the lines above displayed on your
terminal, We’ll give a quick explanation of these lines mean.

Booting means that the program that starts Micronix has been
read sucessfully. If your Stand Alone diskette is unreadable,
you will never get the message "Booting'". Make certain that you
have inserted the diskette correctly. The booting program next
tries to load the file micronix.mw. If this fails, the message
"BAD LOAD" will be displayed. You may want to try again, because
if you can’t 1load this diskette, you’ll need to acquire a
replacement from your dealer (or Morrow). The next line displays
the release level of Micronix, 1.61 in this example, and a
Copyright notice.
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After the Copyright notice, the next six lines give a
report on the system you are wusing. The report for your
system will be different than this one if you are using more
memory, the HDC controller, etc. The last line of this report
states: "swap dev: nodev/0". 1In English, this line is telling
you that your swap device, used for swapping between users, is
no device at all. So don’t ever type the word "exit" (which
causes Micronix to become multi-user) while you are using Stand-
Alone Micronix, or you’ll find yourself swapped out into space!

Now, on to business. The message beginning "Welcome to
Micronix..." should still be on your screen.. It states the same
warning as in the paragraph above (do not attempt to run multiple
users). In fact, you don’t want to do anything until your hard
disk is ready. Just follow instructions. Next to "#", type:

‘source m5init<return>

for 5 megabyte miniwinchesters,
source mlOinit<{return>

for iO megabyte miniwinchesters,
source mlb6init<{return)

for 16 megabyte miniwinchesters, or
source hdinit<{return)>

for any hard disk using the HDC controller. This is the single
software command that you use to initialize your hard disk. The
source program works something like CP/M’s SUBMIT program. The
source command expects the name that follows it to be the name of
a file containing other commands to be followed. And, indeed,
each of these four files, m5init, mlOinit, mléinit and hdinit,
contains the necessary commands to prepare your particular hard
disk.

Once you have pressed <return>, the process of
initialization is automatic, and takes about 30 minutes to
complete. Presuming that you have successfully formatted your
hard disk just previously to this, everything will happen auto-
matically. If you get any errors during this process, you should
proceed with these instructions anyway, since almost all of the
files on the Stand Alone floppy are duplicated on the distribu-
tion volumes that you will now install.
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3.3. BUILDING A SKELETAL MICRONIX

While you are waiting for initialization to .complete, we
thought you might appreciate an explanation of what’s happening.

So here goes.,

(Most of the commands used during initialization

are explained in MAINTENANCE AND - ADMINISTRATION, so the
descriptions here are brief and not detailed.)

mkfs

make a file system— this command adds
organization to your recently formatted hard disk;
specifically, mkfs writes  the information

' necessary for an empty Micronix file system to

badspots

fsck

era
mount

chmod

cptree

1n

ddt

umount

- your hard disk. This takes about a minute.

copies the bad spot. table from the hard disk to a
file that is used by fsck in the next step.

file system check- this command is the very
effective file system repair and maintenance
program. It checks the new file system for any
errors, and fixes them if it finds any. (You
should wuse this daily.) The fsck command is used
here with the "-t" option, which means that fsck
will "test" every sector in the file system. This
takes from 15 to 25 minutes.

erases files.

mount a file system— mount is used to add, in this
case, the new file system on the hard disk to the
file system on the Stand-Alone floppy disk.

change file access mode-~ adjust the access
permissions for the new file system on the hard
disk. ‘

copy directory trees- copies groups of files from
one part of a file system to another; in this
case, from the floppy portion to the hard disk
part of the file system (remember, mount added the
hard disk’s file system to the Stand-Alone floppy
file system.) Takes about 3 minutes. C

link names together- a way to have two (or more)
filenames for the same file,

dynamic disk tool- allows the editing of object
(machine code) files; this particular command
modifies the file "micronix" so that Micronix uses
the hard disk instead of the floppy disk, and adds
the hard disk as the swap device.

unmounts file system~ finishes writing to the
mounted file system before it is removed.
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echo simply echoes whatever follows it.

sync synchronize~ force all disk buffers to be written
to ‘the disk they belong on. Sync is ALWAYS used
before turning off Micronix.

You have read up to this point, but the system has not
completed initialization. Great! This gives us a little more
time to talk about "sync". Do you remember any of the old war
movies, where the sargeant looks his men in the eye and says:
"Ready? Synchronize your watches... Now!" The idea was to set
all of the watches to the same time so that if anyone was late he
couldn’t blame his watch.

Synchronization is a little different with Micronix. What
is synchronized in Micronix is sectors in memory with the same
sectors on disk. Any operating system uses some memory as
a temporary storage place for information to be read from or
written to disks. Micronix, as a matter of fact, has room for 14
such places (remember the "14 cache buffers'" report during the
loading process?). Besides the cache buffers, which are used for
data, Micronix also keeps information about the file system and
open files in memory. This speeds up the operation of Micronix a
lot, memory being much faster than disks. This also means that
the information in memory can be changed without changing the
corresponding information on disk.

So, sync forces all the buffers and information in memory
that have been changed since the last sync to be written to the
corresponding place on the disk. Then, memory and disk have been
synchronized, that 1is, they are the same. Just imagine the
trouble you could have without sync! Suppose, for example, you
had just finished writing a really tremendous resume’, or an
encryption program the National Security Agency is - sure to
outlaw,. In your excitement, you shut off your system without
typing sync! Fudge! Great Jehosaphat! Even though the editor
program said that it was finished writing, your file is still (or
was still) in the cache buffers when you turned the system off.
Too bad.

There are other, even worse things that can happen if you
shut down or reset prematurely. What if you are running multi-
user? Suppose that you type sync, and then as you reach for the
power switch another user makes a change on the disk? You want
to be sure that no other programs are running. This is all
taken care of by the down command. So please make it a habit to

type
# down

before turning off the power or resetting the system. Note that
down 1is rather draconian -~ it pulls the rug out from under
everyone (but in an orderly fashion). For this reason, it only
works for the super-user, who presumably knows how to warn
everyone first (See TURNING YOUR MICRONIX SYSTEM ON AND OFF).
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On the other hand, anyone can use sync at any time. The
system itself does a sync at the end of every command, and also
one every 30 seconds for good measure when running multi-user.

Okay. When the initialization process has completed, a
succinct message,

Disk initialization complete.

# 1]

will be displayed on your screen, followed by the "#" prompt. We
are going to reset the system and load Micronix from the hard
disk. What do you think you should do before resetting? Please

type
# dowm

Micronix is down.

[l

After the activity light on the floppy drive stops
flashing, remove the Stand-Alone Micronix diskette and put the
COLD BOOT LOADER (CP/M) diskette back in, and reset with the
reset button or the keyswitch. You are now ready for the final
stage of initialization.

3.4. BOOTING A SKELETAL HARD DISK MICRONIX -

The previous stage, initializing the hard disk, created a
file system and copied enough software to it to get things
started. In this, the final stage, you will copy the rest of the
software (and on~line documentation) that is a part of Micronix
to the hard disk, But first, let’s boot the hard disk.

Booting Micronix-on the hard disk is essentially the same as
booting the Stand-Alone Micronix floppy. After you have booted
CP/M, wuse the boot command for your hard disk to load Micronix.
The boot commands are

m5boot Loads Micronix from the 5 megabyte miniwini
mlOboot Loads Micronix from the 10 megabyte miniwini
ml6boot Loads Micronix from the 16 megabyte minimini
hdboot Loads Micronix for the HDC disk controller

In this example, we are booting a 10 megabyte miniwinchester with
the mlOboot command. You, of course, should substitute the
correct command for your hard disk. Type "m10boot<{RETURN>", and
you should see the following display:

A>m10boot

Micronix Loader for the HD-DMA.
Files:

micronix

Loading
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and 'so on until the "#" prompt appears. You are now ready for
stage three.

3.5 ADDING THE SOFTWARE

The Micronix system on your hard disk has a bare minimum of
software on it now. The remainder of the software is on the
diskettes labeled Volume I, Volume II, etc. - You may also have
diskettes labeled "Whitesmith’s C" or Pascal if you purchased
them. Each of these diskettes are added to the file system by
the use of a single software command, repeated for each diskette.
The CP/M software (such as Logicalc and Personal Pearl) that was
included with your system is installed with a different set of
commands.

Please remove the CP/M Cold Boot Loader diskette from the
floppy drive if you haven’t done so already, and insert the
diskette labeled Volume 1. This diskette should be write-
protected, as it is your master copy of the software. These
diskettes, (the Volumes), contain a portion of the Micronix
software in fp format. The software command you need to type
is source finstall<RETURN>. After typing it, your display looks
like :

# source finstall
x bin

x bin/form

x bin/date

"beep! "

# []

Copying Volume I takes about 3 minutes and is done by the
commands in the file finstall, which stands for first
installation. If you remember from the last stage, the source
command takes the name that follows it as the name of a file with
commands to be executed. The finstall file has a command that
extracts files from the volume (fp x). The last line in finstall
will echo a "beep'" to your terminal to signal completion. When
the first volume is finished, remove it and insert the second
volume. This time type

# 1s

source finstall

x bin/ddt

X man/manl/account.l
"beep!"

# (1]

The "!s" is shorthand for '"re-execute the last command that began

with s". The Micronix shell, the command line interpreter,
remembers the last twenty commands you have used.
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The only problems you may have during this stage will

involve the floppy diskettes. The fp command may produce
some error messages if it encounters difficulty while reading a
diskette. -This may result in only a portion of the diskette

being copied. For example, if finstall has trouble halfway
through a diskette, you will get a message like

x bin/wall )

Read error block 280 on disk djdma/12
bin/wall: I1/0 error

x bin/upm *

a0 0

In this example, the finstall script failed to copy bin/wall.
Sometimes there will be several unreadable files. Please copy
the names of the files labeled with the message "I/0 error" so
you can get good copies from your dealer or Morrow.

Af finstall can’t read the diskette at all, you will get a
message that is like '

# source finstall
Volume not in fp format.
"beep!" '

# 1]

You may want to remove the diskette, and reinsert it and try
again. Make certain that you are inserting the diskette
correctly. If the diskette is unreadable, you can try to get
a replacement from your dealer or, get one from Morrow.

After each volume has been copied, remove it and insert the
next volume, until all diskettes have been copied, including '"C"
and Pascal if you have them. The same command, "!s" for source
finstall, 1is wused each time to start the copy. Each diskette
will take between three and seven minutes to copy. If you are an
experienced Micronix wuser, you should run the £sck command
after copying the last diskette., For the majority of you, the
next section explains how to run fsck, and will familiarize you
with Micronix.
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4. FIRST TIME USE OF MICRONIX

This chapter of the INSTALLATION division explains what you
should do the first time you use Micronix. We will ask you to
run one more check, then give you a tour of the file system.
During the tour, you will be provided with the commands for
moving about the file system on your own, and a map of the file
system to help you find your way.

The néx; © division of the manual, MAINTENANCE AND
ADMINISTRATION, provides in~-depth explanations of how the file
system check program works, how to format and copy diskettes and
how to back up the hard disk. By the time you have finished
installing and checking Micronix you may have had enough of
computers for the day. However, you should start backing up your
hard disk the same day as you start creating files of your own on
it. So don’t delay reading and using the section on backing up
the hard disk.

4.1. CHECKING THE FILE SYSTEM

Possibly you are a little tired of all the checks you have
run on your system. Well, the check you are about to use is the
one that you will use every day to ensure the health of your file
system. Let’s get it started at once, and you can read the
explanation while it runs. Type

# fsck /dev/root <return)
and read on.

Having a system programmer on call to repair your file
system would be quite an expensive luxury. Instead, the
file system check command is your system programmer simulator.
The fsck command explores the entire data structure that makes up
a file system, checking for damage wusing the knowledge and
experiance of the system programmer that wrote fsck. You see,
the Micronix (and UNIX) file systems are made up of several parts
that cross-reference one another. By comparing the references in
one part of the file system to the other parts, the fsck program
can determine if all the references are consistant with one
another. :

If references in parts of the file system disagree, £fsck
corrects the differences by repairing the file system. Often,
this repair work will be unnoticable to users of the file system.
Occasionally, fsck will discover damage to a file or files. When
this occurs, a report of the damaged files, called
"fsck.victims", is created that contains the names of the damaged
files and the nature of the repairs made to them.
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There are two ways a file system can become damaged:
through a hardware malfunction and by shutting down the system
improperly. A hardware malfunction that damages the file system
involves an error in writing to the disk, or the loss of one or
more sectors on the hard disk. - Shutting down the system

improperly occurs when the power is turned off, or lost suddenly,"

while a program or disk access is in progress. ‘While you may
never shut off your system improperly, you can’t be certain that
there won’t be a power failure or that the hardware will function
perfectly forever. This is one reason why you should run £sck
every day. <

The other reason to make running fsck a daily habit is that
small, minor file problems can grow and multiply if not corrected
early on. Fsck can detect pfoblems as subtle as a single block
being claimed by two different files. It will attempt to correct
the situation and will let you know the outcome.

By now, fsck should be finished. 1f everything went well,
your display looks something like:

# f£sck /dev/root

Checking /dev/root

*% Checking I-list, first pass

** Checking the free 1list

*% Checking the I-list, second pass

*% Checking connectivity

‘380 files, 47 special, 28 directories, 250 small, 100 large,
30188 blocks, 732 I-list, 130 indir, O in2dir, 4502 data
4632 used, 24822 free, 0 bad

# 1] :

Some of the statistics reported on the last three lines may
be different for your system. There are other lines that may
have been displayed when you ran fsck. The free list may have
been rebuilt, for example. The only case where you need to take
action is if the line ’

** Hunting up filenames of casualties

is displayed. The names of the casualties are also kept in the

file fsck.victims. If you have any victims, you should replace
them from backups, (See Fsck.victims in MAINTENANCE AND
ADMINISTRATION.)

32

0 huge



One more note about fsck, before moving on. This time we
ran fsck as the first step in exploring Micronix. In fact,
running fsck is the first thing you should do every day, before
anyone else is using the system. If any files are being used
while fsck is being run, the files involved will be changing and
fool fsck into thinking that some damage has occured. In this
_case, fsck may cause the damage. You may use fsck only while in
single user mode, or on unmounted file systems. = Mounting is
explained 1later, but just remember: RUN FSCK BEFORE STARTING
ANYTHING ELSE.

4.2. SETTING THE DATE

The Decision that you _are using has a clock in it that
will need setting every time the system is turned on. The clock
supplies date and time information for the file system. Files in
Micronix keep a record of the last date they were modified, which
can be used to select files for backup on a basis of when they
were last changed. The. only way this will work is if you
remember to set the clock after running fsck.e To set the clock,
you simply type 'date", followed by the date and time in the
requested format. For example, to set the clock to 11:03 a.m. on
April 14, 1983, you would type '

# date apr 14 1983 11:03
Thu Apr 14 11:03:41 1983
# 11

The clock in the Decision is a 24 hour clock, so that 2:00
p.m. is represented as 14:00. To convert an afternoon or evening
hour to the 24 hour clock representation, add 12 to the hour.,
For example, to reset the time of the clock to 4:12 p.m., you can

type

# date 16:12
Thu Apr 14 16:12:41 1983
# 11

The date command recognizes the different parts of the date
through the wuse of hints. For example, one or two digits
followed by a colon (:) means the time of day. A one or two
digit number preceded by the first three letters of a month is
expected to be the date. A four digit number without a colon is
considered to be the year. So, the hints are: a colon in the
number means time, the first three letters of the month means a
date, and a four digit number without either of these hints is
the year. Here are a few examples:

# date dec 31 23:59:59 1983 -the last second before 1984
# date 17:00 -sets the clock to 5:00 p.m.
# date 1984 -sets the year to 1984

#f date apr 1 -sets the date to April lst
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Notice that you never specify the day of the week. The date
command will always know which day it is, 1f you provide the
date. . .

4.,3. MOVING AROUND THE FILE SYSTEM

Now that you’ve taken care of some details, how would you
like a look around? One of .the nicest features of the Micronix
file system is that it allows the use of multiple directories.
Each directory can have a name that relates to the files that are
kept in that directory. .This helps you to organize your hard
disk, and may help you in remembering where you have left certain
files when the file system gets large. ’

To help you get a feel for file systems, we would like you

to visualize a group of rooms. In each room, there are file =

cabinets and doors which lead to other rooms. The file cabinets
and the doors all have names on them. The file cabinets in this
analogy represent. files, and the rooms represent directories.
The doors that lead to other rooms are the pathways to the other
rooms, that is, directories. In the discussion that follows, the
words '"room" and "directory" will be used interchangeably.

There are three commands that will assist your in moving

around the file system, and visiting different rooms. These
commands are: : ' '

cd change directory, lets you move between rooms,
dir directory list, lets you see what’s in a room, and
pwd path way to directory, tells you what room you are in.

Whenever you enter the Micronix file system, you start out
in the room that is determined by your user name. During this
first visit, there is only one user name available and it is
"root". Llater, you can add other user names. The root directory
is the beginning of the file system. The doors in this room, in
other words, lead to the rest of the file system. Let’s take a
look around by typing dir <returnd>.

# dir

a cpm b : micronix
badblocks dev finstall tmp

bin etc lost+found usr

# 1]

Most of the names in this directory are probably unfamiliar to
you now except for micronix, and possibly finstall. As it turns
out, micronix, finstall and badblocks are the only files in the
root directory. The rest of the names are the names of other
directories written on the doors. Visualizing this room, the

root directory looks like:
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To save us some time, we will tell you that there’s nothing
behind some of the doors. The tmp directory will be used later
for temporary files. The lost+found room is used by fsck as a
place for keeping "orphaned" files and directories. The "a"
directory will have user directories branch off from it. The "f"
directory is set aside for adding file systems on floppy disks to

the hard disk file system with the mount command.

Before we leave root, you should become aware that the root
directory has an unusual name. If you type pwd <{return>, you can
see root’s pathname. Pathnames are the sequence of doors that
you must go through starting at "root" and ending at a particular
file.

# pwd
/
# 1]

The slash (/) by itself represents the root directory. You will

see later that this slash is at the beginning of all other full
pathnames, as the root is the ancestor of all other files and
directories.,
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4.3.1 The BIN Directory

Now we are going to walk through the door labeled "bin" and
visit the /bin directory. The command,

# cd bin
# 11

moves us there, and

files.

directory contains
In fact,

# dir
account df icheck netact stty
badspots diablo kill netcp su
cal diff last netdaemon sum
cat down Iines ‘netmail tail
chars du In od td
chmod echo login owner ‘tee
clean edit lpr passwd touch
cmp far 1s paste tree
comm fdj mail -pilot tty
cp - field make print umount
cptree file man ps unique
create find mkdir pwd update
cu’ form mkfs recon upm
cXT fp mknod rm wall
dar fsck ‘more . TP we .
date grep mount sh who
dc 'group mSgs sleep word
dcheck hd mv sort write
ddtc help ncheck split

gives us a look around. Quite a lot of files here, eh? The bin

most of the Micronix commands in the form of

the name "bin" refers to binary (executable)

files.

Some of the files here may look somewhat familiar. For
example, the date command is near the bottom of the first column,
and fsck is near the bottom of the second column of filenames.
Some command names are pretty cryptic, while others are actually
English words related to the action of the commands. Later, you
will be given the knowledge of how to create "aliases" for the
command names that you’d like to change.
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4,3.2 The DEVICE Directory

Let’s move on to another directory. We are currently in
/bin, as shown by using the path way to directory command:

# pwd
/bin
# 1]

We want to go through the door in the root room labeled '"dev",
but currently we are in the room behind the door labeled "bin".
If you use the change directory (cd) command from here with the
name of the "dev" door alone, it won’t work: :

# cd dev
dev: no such file or directory

# 11

It 1looks 1like "dev" isn’t there, but that is only an illusion
caused . by looking for the dev door while were visiting the bin
room, What you need to do is specify that you are looking for
the door to dev from the root room, named slash (/). To do this,
you use the change directory (cd) command and specify that the
dev room is found by starting at the root:

# cd /dev
# 1]

This works because we spelled out the path way to the directory
that must be followed: starting at root (/), look for dev. More
on path ways to.directories later., Let’s examine the dev room.

# dir ,

cent0 f1b ml0c mem ttyC
centl flc ml10d nfa ttyD
cent2 fid mléa mfb ttyE
cent3 hda mlé6b mfc ttyF
console hdb mléc nfd ttyG
diab0 hdc mléd null ttyH
diabl hdd m5a root ttyl
diab2 io m5b swap ttyJ
diab3 ml0a m5c¢ ttyA ttykK
fla ml10b m5d ttyB ttyL

# 1]

The device directory is filled with the names of the devices
used by Micronix. For example, console is the first terminal
device, ttyB is the second terminal, ttyC.is the third terminal,
cent0 is the first centronics type device, and mlbéa is the first
miniwinchester of 16 megabyte capacity.

All the files in dev are called special files. Each file
has, instead of data, two numbers that refer to the software

driver for the device built into the Micronix operating system.
Information sent to the file /dev/ttyC is routed through the
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driver to a device, for example, a printer, by Micronix. Don’t
worry if "software driver" is a foreign phrase to you. You won’t
be tested on this,

So, you could say the the /dev room is the place in the file
system where the connections to the devices, 1like terminals and
hard disks, are found. Let’s move on to the /etc room.

4.3.3 The ETC Directory

It is easy to remember the name of this directory \by
thinking of it as the "et cetera room". Files that are used in
system administration are stored here. Let’s move into /etc and
look around.

# cd /ete

# dir _ ,
banner motd passwd terminals
group mtab re ttys

init ’ netmap signon ’ utmp

# 1]

" The files in /etc are all text files, except for init. For
example, the passwd file contains user names and their encrypted
passwords. The group file contains similar information about
groups. Motd stands for message of the day. You can type out
motd by typing the command:

# type motd

You will later edit the motd file to display reminders or inspi-
rational quotations to yourself and others as users log in. The
signon file contains the message that appears on the console
after a system reset. The banner file is an interesting one.
Take a look at it by typing

# type banner

The division of this manual called MAINTENANCE AND ADMISTRATION
has more to say on editing these files.

4.3.4 The USR Directory

The acronym "usr" stands for '"user service routines'.
What’s actually kept there aren’t so much routines as
directories. Let’s take a look at /usr:

# c¢d /usr

# dir

adm man spool
bin pudb upm

# [

Immediately, the "bin" entry looks familiar. Don‘t confuse this
bin directory with the one described earlier though. This brings
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up an Iimportant point: You can have two files or directories
with the same name, so long as they aren’t both at the end of the
same path. for example, you could have two files named "john" on
the system, in different directories such as /a/john and /b/john.

The /usr/bin directory contains more executable binary
files. The adm directory is wused by Micronix as a storeplace
for login times. The pub directory contains only one file: a
table of characters and their ASCII equivalent in octal and
hexadecimal, The spool directory 1is used as a temporary
storage place for print spooling. Spool is also used by the
mail and networking programs. The upm directory is used by upm
for terminal emulation information.

The man directory 1leads us in the direction of a vast
repository of information. Change directory to man and take a
look:

# cd man

# dir

man0 man2 ‘ mané4
manl man3 man5

# 1]

The man directory contains 6 subdirectories. Each subdirectory
has files for all the pages in a section of the manual. The man
command, as in MANual, accesses these pages, so that information
about all Micronix programs, subroutines, system calls, devices
and files are on-line and readily available. The help command
uses these same files in the man directory.

While we’re here, let’s examine the path way to the man
directory. We started at the root, /, changed directory to usr,
and changed to man. So the path way we wind up with should
contain each of these names, /, usr and man. And, indeed it
does:

# pwd
/usr/man

# 1]

The initial slash (/) stands for the root directory. The second
slash is a divider between subsequent directories. If we had
changed to the man2 subdirectory of man, the path way to
directory would be /usr/man/man2. You can visualize getting to
man2 as starting in the root room, walking through the door
labeled wusr, going through the door marked man, £finally into
man2 room.

4.3.5 A Map Of The File System

At the beginning of this tour, we promised a map of the file
system. After you have used the Micronix system for a while, you
will become familiar with the various names and path ways, and
won’t be needing a map. For now, here is a map showing the file
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system as it currently exists.

| bin | | a | | £ | | ete|
| || I | || I
e T + f—te =+
| root |
| micronix, finstall, badblocks |
| | |
= =t bt : —+- -+
| || | |lost+| __ I
| dev | | tmp | |found| | spool usr adm |
+ + 4 + + | ===
|
| upm bin |
-t T !--‘- ——te
| man |
+— =t et +—t +—t -+t ——t
l || || || || || |
| manO| | manl| | man2| | man3| | man4| | man5|
et bt 4 +

You can add new files and directories where you like to the root,
" or any other directory. The initial path ways to these
directories are important, however, so don’t go renaming "man" to
"manuals", or "bin" to "commands" because you will make these
directories impossible to find for the programs that know where
they are now. : '

4.4 ADDING A PASSWORD FOR ROOT

You are now approaching a momentous occasion: you are about
to add some security’to your Micronix system. As the system
stands, anyone can become the root by resetting the system and
booting Micronix. The root is also known as the superuser
because there is absolutely no protection from the person logged
in as root. The root user can examine any file, or remove any
file, The reason for the root’s power of unlimited access is
that a user must exist that can access all the files for backup,
or to use fsck.

You can easily prevent this unlimited access by using the
passwd command to install a password for the root. Once you have
installed a password, you will have to remember what it is
because you will use it every time you reset the system or log in
as root. If you ever forget or lose the root password, you will
have = to "operate" on the passwd file from the Standalone
Micronix disk and remove the root’s password. Okay. Let’s
choose a password for root. You should probably write it down,
and keep it someplace safe. Suggested passwords are nonsense
words, or, even better, combinations of letters and numbers at
least eight characters long. As an example, let’s use
"az804me2".
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# passwd

New Password (or RETURN for no password)
Once again to be sure:

# [1

The characters "az804me2" were typed after both colons in the
example. The passwords you use will never appear on the screen
for security reasons. The reason for typing the password twice
is to check that you typed it correctly the first time.

4.5. GOING MULTIUSER ,

The transition from single-user to multi-user Micronix is
very simple. Just type

# exit

and press <RETURN>. Micronix will then automatically make the
changes necessary to become multi-user. After going multi-user,
the Micronix banner will be displayed, and a 1log-in name
requested, as in

Name s

Since this is still, presumably, your first use of Micronix, you
should wuse the name "root". Next, you will be asked for a
password. Type in the password that you added for root in the
last section. The message of the day will then be displayed, and
the "#" prompt. After you have added other user names, " you will
be able to log-in u31ng names other than the root.

Even if you plan to be the only user on your -system, you
should probably bring your Micronix system up multi-user., Until
your system is multi-user, only the console can be used. If you
have a program crash while you are working at the console, the
console could still be under the control of the crashed program.
Then, the only way to regain control is to reset the system,
risking possible data loss and damage to the file system. But,
if you are operating in multi-user mode, you can plug your
terminal into the second serial port, log-in, and kill the
offending program that has captured the console. See the section
named Desparate Measures in Maintenance and Administration.

The other important advantage of going multi-user is the
waking wup of the update daemon., The update daemon sleeps in the
background, and wakes up every thiry seconds to execute the sync
command. The periodic and automatic syncs by the update daemon
serve to keep the disk current with memory without any
intervention on your own part. This can be a file system saver
if the system goes down unexpectedly.

The update daemon is started during execution of the script
in the /etc/rc file. If you have other commands that you want to
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execute routinely while going multi-user, you can edit /etc/rc
and add the commands here. For example, you could run fsck as
part of this routine without actually ever keying in the command.
See edit in the Programs section of the Reference Manual, and rc
in the Files section. :

4.6. TURNING YOUR MICRONIX SYSTEM ON AND OFF

We are sure that you understand that you can’t turn Micronix
on and off like a desk lamp. As we have mentioned, improper
shutdowns are a prime cause of file system damage. Since your
system is currently on and running multi-user, 1let’s turn it off
the right way. ’

The software command for bringing down your Micronix system
is named "down". The down command first calls the sync command
to synchronize the disks with memory. Then, down goes out and
kills any processes that are still alive, When it is finished,
the message :

Micronix is down

is displayed on the console. After this message has .appeared,
you can turn the power off to your hard disk, (if it is in a-
separate cabinet), and then turn the power off to the Decision
and other peripherals (terminals, printers, modems, etc.).

The down command can only be used by the superuser. You are
the superuser when you are logged in as 7root, and have the
superuser prompt, "#". This is because only the superuser has
permission to kill all active processes. Before typing "down" as
superuser, you should certainly inform everyone else who is using
the system that you intend to bring it down. If the other users
aren’t in the same room as you, you can use the wall (write all)
command to send them a warning:

# wall

I am turning the system off in 1 minute!!!
<CONTROL-D>

# 1 am turning the system off in 1 minute!!!

(1

The <CONTROL-b> means hold down the control key and type a d.
Control-d is wused to signal end of file to Micronix, in this
case, end of message.

To turn your system on, you start by turning the power on to
the hard disk, if it is in a separate cabinet from the Decision,
then turn on the Decision. After you turn on the hard disk, you
will hear its drive motor come up to speed, and possibly the
sound of the stepper after several seconds.
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Insert the CP/M Cold Boot Loader diskette and press Reset or
flick the keyswitch to the Reset position. If the system passes
its startup diagnostics tests, the CP/M prompt (A>) and sign-on
message appear on the console. There are other possiblities that
indicate a hardware problem, which were discussed back in section
2.7.2. When CP/M presents its prompt, you need to type the name
of the loader program for your system:

m5boot for 5 megabyte hard disks

ml0boot for 10 megabyte hard disks

mléboot for 16 megabyte hard disks

hdboot for hard disks with the HDC
controller

For example, to load Micronix on a 10 megabyte hard disk, you
should type '

A>ml0boot<return)>

and Micronix will begin loading from the 10 megabyté hard disk.
If you have installed a password on the root, you will be
required to log-in as root and use the password. After logging
in, there are two things to do:

o run fsck on the /dev/root device, and
o set the date.
Both fsck and date have been explained previously.

It is possible to load Micronix without using CP/M. Reading
the section in MAINTENANCE AND ADMINISTRATION about the SYSGEN
command will explain how to create a diskette that loads Micronix

~ directly. ’ :
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5. CONNECTING THE PRINTER

Before you attempt to connect a printer, please finish the
rest of the installation procedures for Micronix. If you are
successfully running a multi-user Micronix, you are ready for
printer installation. ’

Micronix and the Decision come equipped to handle four types
of .printer interfaces. The interface refers to the physical
connection, the cable, between the printer and- the Decision. The
interface also refers to the method used by your printer to stop
the transmission of characters to be printed when it gets behind
in printing, and how it restarts transmission. This 1is called
handshaking. The four types of interfaces are:

1. Serial printers (or "RS-232") with X-ON and X-OFF
handshaking,

2. Daisy-wheel printers with 50 pin cables, (Diablo
standard interfaces),

}13. ‘Serial printers with hardware handshaking, and
4, Parallel printers with centronics-style interfaces.

If you have either the first or second type of printer, you’re in
luck., You can skip the rest of this section and start reading
PLUGGING 1IN THE PRINTER. If you don’t have one of these two
types, or are unsure of which type you are using, read on,

With parallel printers, the handshaking is built into the
parallel interface. Serial printers use either software
handshaking or hardware handshaking. Software handshaking means
that when the printer’s buffer is full it sends a character to
the computer to stop the computer from outputting more
characters. The printer sends a different character when it is
ready to receive again. The character that Micronix recognizes
for stopping transmission is X-OFF. Other aliases for X-OFF are
control-S, DC3 and 13 hex. The character that restarts output is
X-ON, also known as control-Q, DCl and 11 hex. If you have a
serial printer that doesn’t use X-ON and X-OFF, for example, it
uses ETX and ACK instead, you’ll have to try hardware
handshaking.

Hardware handshaking makes use of one of the wires in an RS-
232 cable to start and stop output from the printer. When the
printer wants to stop transmission, it lowers the voltage on this
~wire. To continue transmission, the voltage is raised again. If
your printer uses hardware handshaking, please read the section
on cables in the DEVICES section of the Micronix technical manual
because, unfortunately, there is no such thing as a real 1life
standard for either printers or computers. Hardware handshaking
between a printer and the Decision will probably require modi-
fication of the RS-232 cable. After modifying your cable, read
the next section, called PLUGGING IN YOUR PRINTER.
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Parallel printers using Centronics-style interfaces will
also need to have a special cable made for them. Please read the
section on cables in the DEVICES division, or buy the cable from
Morrow then return to the next section and follow instructions
for parallel printers. The software for handling Centronics
interfaces is built into Micronix.

5.1. PLUGGING IN YOUR PRINTER

Okay, here’s where you’ll need to be able to see the back of
your Decision again. There are probably two unused connectors of
the type you need on the back of the Decision, so it will be much
easier to be able to see what you are doing.

If you are using a serial printer, the connector you need is
just like the one the console is connected to: a trapezoid (like
"a D lying on its rounded part) that matches the end of the RS-232
cable. The console is connected to the rightmost of three
connectors, looking at the Decision from the back; you should
connect the serial printer cable to the LEFTMOST connector.  The
connector in the middle is reserved for a second user.

There is a diagram of the Decision back panél on a green
page at the beginning of INSTALLATION division of the User Guide.

For those of you with parallel printer cables, you need the
50 pin connector immediately above the serial printer connector,
There are two 50 pin connectors on the back of your Decision; the
upper one is for connection to an 8" disk drive. Obviously, you
will connect your printer to the lower onme. '

The 50 pin connector is not "keyed": that is, it is quite
possible to plug in your parallel cable upside down. Well, read
on for some guidance. On many cables, pin 1 is labeled by having
a red stripe on that edge. Or, if you constructed your own
cable, you should know where pin 1 is. The 50 pin connector on
the back of your Decision has pin 1 on the left hand side when
looking at the back of the cabinet. Plug the parallel cable into
the Decision with the red stripe, and pin 1, toward the left
(while looking at the back of the Decision).

Parallel printer cables that are built by Morrow have an
additional way of telling you which way to plug the cable in.
The red stripe will be on the left from the back AND the cable
will hang down without covering the connector. So, if you put
the connector on upside down, the cable will be folded over and
cover the connector. Install the connector so that the cable
hangs down without obscuring the connector.

45



5.2. TESTING YOUR PRINTER

Everyone have your printer connector plugged in?  Turn the
printer ON, make sure that it is ON-LINE, and we’ll try it out.
(There are several different expressions used for "on-line" by
printer manufacturers. Most often, though, there will simply be
a switch 1labeled online, and usually a light will go on to
indicate on-line status.) There are three different test com-
mands for printers: one for serial printers, and two for
parallel printers. The difference between the commands is in the
way the device is named. For serial printers, set the printer to
1200 baud, and try typing ‘

% echo A > /dev/ttyC

If your printer can’t be set to 1200 baud, you can try this
command anyway, but, at best, you’ll get the wrong letter. The
next section explains how to change your baud rate, Skip ahead,
change your baud rate, and try out the "echo" command again.

For parallel daisy-wheel printers, try
% echo A > /dev/diabQ

and for Centromnic style'f&rallel printers, use
% echo A > /dev/cent0

Everybody get an "A" on your printer? Those of you who got an
"A", get an A in interfacing, and should start reading the next
section, ADJUSTING MICRONIX FOR YOUR PRINTER. For the rest of
you, interfacing printers IS non-trivial. Just in case our
problem is a trivial one, please check to see if:

o your printer is turned on (and plugged in),
o] the printer is set to ON-LINE,

o there is paper in it (many printers won’t print unless
they can sense a piece of paper in them; the same is
true for printer ribbons), ’

o the cable is plugged in at both ends (at the correct
connector; re-read the beginning of this section,
please.)

If you have a parallel cable, you can also try plugging it in
upside down. After trying all of the suggestions, try the
suggested command again, please. If you get a different letter
than an "A", there are some wires scambled in your parallel
cable, or your serial printer is set to the wrong baud rate.

If none of these suggestions helps, your cable is suspect.
Home built cables should be rechecked and store bought cables
checked for flaws. RS-232 cables, whether home-made or
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purchased, can be checked by using them to replace the cable
connecting your console. Parallel cables can be checked for
continuity using an ohmmeter or continuity tester.

It is possible that other problems with your printer will
surface later. The most common 6f these is missing letters or
words after several sentences, or even many lines, have been
printed successfully. When this happens, it looks 1like
everything is going great, until the printer starts pounding out
nonsense. What has happened is this: Your printer has a small
buffer built into it that stores letters until they can be
printed. If the letters are received slightly faster than they
can be printed, everything works well until the buffer gets
completely full. Then the printer signals the computer to stop
sending by way of handshaking, but the handshaking doesn’t work.
The garbled output is the result of the handshaking not working,
and being hidden because the printers buffer can almost keep up.

When you received some correct letters and/or words, the
problem is the handshaking. Handshaking is the most common
difficulty faced by owners of new printers or systems. 1f
handshaking is your problem, you have two choices available: try
to solve your handshaking puzzle, or reduce the baud rate at your
printer and Micronix. It may be that your cable has one wrong
wire that a diligent search will uncover. Then again, reducing
your baud rate may turn out to affect the speed of your printer
very little because it was accepting characters much faster than
it could print them anyway.

5.3. ADJUSTING MICRONIX FOR YOUR PRINTER

If you have a serial printer with software handshaking
operating at 1200 baud, you can forget this section and go on to

USING YOUR PRINTER WITH MICRONIX. For the rest of you, the
changes you need to make are simple. The file that determines
which printer port and handshaking to use is called /ete/ttys.
You can either use the recon program or edit /etc/ttys. The
recon program is pretty much self-documenting. All you need to
do is type 'recon" while you are logged in as root.

We will edit the /etc/ttys file so that it agrees with the
type of printer you are using and you can see what it 1is that
recon does. (There is an example of using recon in the section
on Additional Printers several pages ahead, information on recon
in the Terminals section of MAINTENANCE AND ADMINISTRATION, and
more information on /etc/ttys in the reference manual in the
Files division.) Please log in as root and type

# edit /etc/ttys

The editor responds with the number of lines in the /etc/ttys
file, and a colon (:) prompt on the next line. North Star compa-
tible diskettes are hard sectored, with ten sectors. Hard sec-
tored means that there is a hole punched in the diskette material
marking the beginning of each sector. There is also an extra
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hole that marks the first sector. Micro-Decision diskettes are

soft sectored. Soft sectored diskettes have only the single hole
that marks the first sector. ‘

You can check to see if a diskette is hard sectored or not
by 1looking through the e

ttyC 300 1pr 1lst shake ,

. ] ' finish with a dot

W write out the file

"/etc/ttys", writing 14 lines

:q quit

# 1] '

Easy enough. Now, Micronix has been configured to use a 300 baud
serial printer with hardware handshaking. If you make a mistake
while typing, the backspace key (or leftarrow key) lets you back-
space over the error. 1f you feel like you may have really
messed up, do not enter the write command (w), but enter q!
instead and start all over. .

For those of you with parallel printers, you will be chang-
ing a line in the file, and removing the words "1lpr" and 'lst"
from the serial printer line. If you are using a daisy-wheel
printer, you are changing a line beginning with "diab0". _ For
centronics-style printers, the line begins with '"cent0". The
following script assumes you are using a centronics so substitute
"diab0" for ‘"cent0" if you are need to. Begin with the edit
command given above.

:/1pr/ find the 1lpr entry
ttyC 1200 1lpr 1st ,

ic change the line

ttyC ‘

. - period finishes change
:/cent0/ find your printer
centO

] , change it by

cent0 1l1pr 1st ) retyping the line

. a dot ends the change
W write the file

"/ete/ttys", 14 lines
:q quit
%z [1]

That’s it. You have modified Micronix for use with your printer.
Unless you had to make your own cable, it was a pretty painless
process, wasn’t it? Now, for the moment of truth: let’s see if
" it works.

NOTE: Those of you that are using daisy-wheel printers and the
diab0 interface should read the entry in the Programs section for
diablo. The diablo program provides the extra control codes
required for micro-justification that parallel daisy-wheel
printers require.
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5.4. USING LPR, THE PRINTER COMMAND

When we first tested your printer, we used a command,
"echo", and directed its output directly to the printer. In
~ Micronix, all output directed to the file with the name of your

printer interface (/dev/ttyC, /dev/diab0, or /dev/cent0) will go
directly to your printer. The problem with this is: what if two
people try to use the printer at the same time? The answer is
that both people get to use the printer simultaneously and the
resulting output is a real mess.

The 1pr program provides a solution to this problem. The
l1pr program copies files to be output to a special directory
called /usr/spool/lpr. Many people can be using the lpr program
simultaneously because it copies each person’s output into a
separate file in the /usr/spool/lpr directory. And, if there is
no printing going on at the moment, lpr awakens a daemon. . The
daemon handles printing out the line (queue) of printer files one
at a time, allowing you to go onto something else 1instead of
waiting for the printout to finish,

The lpr daemon is assigned to printing out the files in the
/usr/spool/lpr directory. The lpr program always checks first to
see 1if there is already a daemon awake, so that there are never
two lpr daemons around at the same time. Once a daemon is
awakened, it functions as a process independent of any user or
terminal, It is as if there were a ghost in the machine that
handles printing. When there are no more files to print,  the
lpr daemon goes back to sleep. /

The changes that you made in the file "/etc/ttys" inform the
lpr daemon which printer interface to use. Let’s make a test of
your changes to /etc/ttys, by printing it out using the 1lpr
daemon.,

% lpr /etc/ttys
%

The second 7% prompt should appear before the file /etc/ttys
starts printing. This is because the daemon works independently
of the lpr command that you type at your terminal. As soon as
the 1lpr command finishes copying /etc/ttys to /usr/spool/lpr,
control 1is returned to you. The technique used with 1lpr is
called "spooling". The name spooling refers to using software
for collecting printer output and passing the output along to the
printer at a rate the printer can handle. The entry for the lpr
command in the Programs section of this manual explains the
options available with lpr.

People wusing parallel daisy-wheel printers will need to use
a different way of invoking lpr, because they must add the
micro-justification codes for their printers. To use 1lpr, you
should type the line

% type /etc/ttys | dizblo | lpr.
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5.5 USING YOUR PRINTER WITH CP/M

The Micronix CP/M emulator, upm, is- configured so that
output sent to the CP/M LST: device goes directly to your printer
interface file (/dev/ttyC, /dev/centO, or /dev/diab0). For
serial printers- this was already set up for you by the presence
of the 1letters ™lst" on the ttyC line in file /etc/ttys.
Otherwise you put "1lst" on the diab0 or cent0O line yourself a
page or two back.

If you are the only user of the Micronix system, this may be
acceptable. There are situations where you will use this LST
linkup, such as using the PRINT command under WordStar. However,
there will be times when you’d rather use the lpr command for
printing instead. As mentioned previously, if multiple users
send output to the LST device at the same time, the printer will
intermingle their words in the most avant garde fashion. Also,
the printer users all have to wait until the printing is finished
before starting something else. The lpr daemon eliminates these
problems., ‘ : B

If you're not interested in using lpr and you are the sole
user of a printer, you can skip this section. However, you should
read the next section on configuring WordStar.

5.5.1 Using LPR With CP/M

Using the 1lpr daemon from upm is a two step process., The
first step is changing the connection made between the "LST:
device and the ttys file entry for your printer. You want to
change this so that your output for the printer is directed to a
temporary file in your directory.  Assuming you are in the upm
emulator (see wupm in the Programs division of the Reference
manual), enter .

A>LST:prntfile

Now, -everything that CP/M sends to list goes into prantfile. To
get the daemon working on printing prntfile, you need to
temporarily escape from upm, and start up the daemon. This is
done by using the exclamation point (!) to escape from upm:

A)!lpr pratfile

This command sends the contents of prmtfile to the printer’s
spooling file, where it waits for the daemon to get it printed.
(The exclamation point causes upm to pass the command onto
Micronix). The data is still there in prntfile, though, and
if you send more stuff to printfile wvia LST, it just gets
tacked onto the end of what’s already there. So when you go
to print it (by entering "!lpr prntfile") you’ll reprint what
you printed a little while ago. Soooco. . ., you have to
empty printfile out before using it as the recipient of further
LST: output.
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Typing this command empties prntfile and prepares it for
more listing:

ADLST:prntfile

This is basically a return to step one. The command empties the
contents of pratfile without deleting its name from the
directory. The next time you want to start the daemon again, go
back to the second step, "!lpr prntfile”.

5.6 ADDITIONAL PRINTERS

This section explains how to configure Micronix to use an
additional printer. To make it easier on us, we will assume you
are connecting a serial printer to interface /dev/ttyB. ttyB
corresponds to the center RS-232 connector on the rear of the
chassis, between the console and first printer connections. If
you are adding a parallel printer, the earlier sections will
provide enough information for altering the information in this
section to fit your parallel .configuration, 1if you extrapolate a
little. ©For example, instead of using ttyB, you would use cent0
for a Centronics style printer interface.

The first thing to do is change the /etc/ttys file and add
in the name you have chosen for your new printer daemon. That’s
right, if you have two printers, ' you can have a daemon for each
of them, and they must have different names. We will use the
name tpr for our second printer daemon, to keep it straight from
lpr (our other daemon’s name). This is the name that we need to
add to the entry for ttyB, using the recon program:

# recon
Micronix IO configuration

Help

Configure login terminals
Configure printers

Quit and ABANDON all changes
Quit and KEEP all changes

LW =

Choose 1 to 5 —=> 3
At present, the printer configuration is
- A printer called lpr is connected to parallel port O.
It uses a Centronics parallel interface.
-~ The default CP/M list device is the lpr printer.
Do you want to make any changes? (y or n) —> y
How many printers do you want to connect?
Choose 1 to 9 —> 2
Please specify a name for each printer.
The name is arbitrary, but it traditionally ends in ‘pr’.
There should be one printer named lpr .

Name for printer number 1 --> 1lpr
Name for printer number 2 —> tpr
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SEND,

Please specify the type of interface for each printer.
The options are Serial, Centronics-parallel, or Diablo-parallel.

Interface for the lpr printer (S, C, or D) —> C
Interface for the tpr printer (S, C, or D) =-> §

Serial printers require a baud rate.
The most common are 110 300 600 1200 2400 4800 9600

Baud rate for the tpr printer --> 1200

Serial printers also need a handshaking method.
The options are XON-XOFF and CLEAR~-TO-SEND.

Handshaking for the tpr printer (C or X) -=> C

Finally, you must specify an I0 port for each printer.

The options for serial printers are ttyB through ttyL.
The options for parallel printers are port( through port3.

Parallel port for the lpr printer =-> 0
Serial port for the tpr printer —-> B
Last but not least, you should specify a default CPM list device.

Name of printer to use as LST: device =--> lpr
The proposed printer. configuration is '
- A printer called tpr is connected to serial port ttyB.
It runs at 1200 baud and uses CLEAR-TO-SEND handshaking.
- A printer called lpr is connected to parallel port O.
It uses a Centronics parallel interface.
- The default CP/M list device is the lpr printer.
Press RETURN to continue -->
Help
Configure login terminals
Configure printers
Quit and ABANDON all changes
Quit and KEEP all changes

V& WK

Choose 1 to 5 —> 5
# [

The handshaking options given here, XON-XOFF or CLEAR-TO~-
correspond to software handshaking and Thardware

handshaking, respectively. If this isn’t clear to you, reread
the section on Connecting the First Printer.

will

One more thing. The first time you invoke tpr, Micronix
still respond "Command not found". The secret is to try a

second time. Micronix will rebuild its internal 1listing of
commands (hash table) if a previously unknown command is invoked
twice, and, of course, if it’s really in there.
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6. INSTALLING YOUR CP/M SOFTWARE

One of the wonderful things about your Micronix system is
that you can use most of the software that was developed for the
CP/M operating system. The CP/M emulator, upm, creates an
environment for CP/M programs that is almost indistinguishable
from an ordinary CP/M operating system. (For details on how upm
differs from "ordinary" CP/M, check the description of upm in the
Programs section of the Reference Manual. It will also tell you
how such CP/M details as disk drive assignments relate to the
Micronix file system).

Included with your Micronix system are several packets of
diskettes which have CP/M software on them. These are
essentially the same programs distributed with Morrow’s CP/M
systems. The programs include:

o NewWord, the Mercedes-Benz of wordprocessing,
o Microsoft’s MBASIC (BASIC 80),
o Micro Mike’s baZic (Z-80, North Star compatible BASIC)

o Logicale, a financial modeling and report generation
package, commonly refered to as a spreadsheet program,

0 Personal Pearl, a database program designed for ease of
use and complete management of data, and

o Correct-it, a spelling correction program.

You might also have purchased some of the Whitesmith software,
such as the C programming language and Pascal. The Whitesmith’s
software is not on CP/M formatted diskettes, but should be added
with the finstall command. (See Chapter 3, Adding the Software).

These software packages are not included on your hard disk
when it is delivered mainly because of licensing restrictions.
There 1is an additional reason for not adding all the software
packages to your hard disk: altogether, they would take over 2
megabytes of space on your hard disk. What you need to decide
is which of these packages you are going to use. Then, you can
copy and install the chosen ones on your hard disk. 0f course,
there is nothing to keep you from installing all of them aside
from disk space conservation,

Please peruse your documentation for the software packages
and decide which ones you want. Except for the BASIC’s which are
combined on one diskette, each software package comes on its own
diskette (or set of diskettes). Select the diskettes with the
software you want to use in preparation for the next step.
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6.1 Copying CP/M Diskettes to the Hard Disk

The Micronix program for copying CP/M diskettes is named far
(short for floppy archiver). The far program possesses a working
knowledge of the layout of CP/M diskettes, and how to read and
write them. The CP/M emulator, upm, does not know what to do
with CP/M formatted diskettes (it uses the Micronix file system,
which differs radically from the one used in CP/M) so you need to
use far to provide the interface between Micronix’s file system
and CP/M floppy disks. _ ‘ :

Your Micronix file system has a directory set up for CP/M
files, named cpm. There is nothing sacred or special about /cpm;
it’s just a convenient space for copying your software to. Later,
you can move or copy files anywhere you want them.. - To get ready
to copy diskettes, let’s move into the /cpm directory with the
command '

# éd /cpm
# 1]

Now that you‘re in position, insert a diskette that you’d
like to copy into a floppy drive. The floppy disk drives are
known by several names, depending on the drive type. Here are
the three most common floppy drive device names:

mfa = 5 1/4" hard sectored diskettes, or MicroDecision soft
sectored, single or double sided, first drive

mfa2 - 5 1/4" soft sectored, double-sided diskettes, non-
Morrow formats, first drive,

fla - 8" IBM 3740-formatted diskettes, also first drive

We’ll consistently use mfa, since that’s what most of you will be
using, and expect the rest of you to substitute mfa2 or fla where
ever we use mfa. The application software distributed by Morrow
comes on soft-sectored 5 1/4" diskettes. (If you have an older
Decision, you may need to upgrade the DJ/DMA with new PROMs so it
can read soft-sectored diskettes).

The command that will copy an entire diskette to your
current directory is:

# far mfa -xv
BAZIC08.COM

[1

The x option stands for extract files, and the v means
"verbose" (that is, '"Tell me what’s going on as you perform the
copy.") This command will continue unassisted until the entire
diskette is copied wunless your hard disk file system becomes
full. If you get an out-of-space error, you will need to clean
out your hard disk first.

qe X X
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You can rebeat the far command with each diskette that you

want to copy to the hard disk. If it was the last command that
you used, remember that you can use the shorthand form, !f, as in

# 1f

far mfa xv
lc.com x
lc.set x

# 1]

and the shell will expand this into the last command that you

used (beginning with “f") and extract the files from the next
diskette.

6.2 Customizing Software

Much of the software that is written these days 1s designed
to be interactive. - And, most of the terminals sold are somewhat
intelligent, that 1is, they can move their cursor about, clear
their screens, and maybe.even insert in the middle of a 1line.
Since there are so many degrees of intelligence and precious
little standardization in the codes they use, the terminal is
what you customize the software for. Customizing software
normally requires that you run an installation program that
comes with the software to incorporate your terminal type into
the software. You may also be asked to specify a printer model.

We really can’t provide information about all the
customizing procedures that exist. We would never finish the
book about them, because the number of programs is constantly
growing. What we will do is give you some hints about how to
customize your software for Micronix, and describe two program
customizations in detail.

Here are the general guidelines for running the installation
programs:

1. You will find the programs in the /cpm directory, if that
is where you copied the floppies to.

2. With the current distribution software, their names are
nwinst.com for NewWord, lcset.com for LogiCalc, welcome.com
for Personal Pearl, and kins.com for Quest.

3. Pick a terminal from the menus you see. Since upm has a
built=-in terminal emulator, you may be choosing one of
these three: ADM-3a, Soroc IQ-120 or ADM 31. There 1is
more information on terminal selection in the section on
Terminal Emulation and upm.

4, If you are offered a printer driver menu, always select the
CP/M LST: device driver.
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5. If you are offered a printer selection menu, and you don’t

see your printer mentioned, you are always safe by specifying
"TTY-like printer." (

6. If you encounter a selection of communication protocols,
answer '"none", since this will be handled by Micronix.

7. If you are technically astute, there are usually many
installation options that you can specify beyond terminal
and printer type. Most of these have minor impacts on the
operation of the software, and thus are not required.
Refer to the manual for the software to locate these de-
-tailed optionms.

What you mustn’t do is use special S-100 video boards and
custom drivers with Micronix. If an installation program offers
a custom terminal driver, you must reject the offer. The same
goes for adding an I/0 or video board of your own and adding a
custom driver for it. Micronix jealously guards its privilege of
handling input/output,- and will quash any attempts to do it
directly. (Actually, there is an indirect way for doing this by
using the io or mem devices which will work in some  cases. See
the Devices section of the Reference Manual. You can also
purchase a version of Micronix that allows you to add custom
drivers, but it’s for system programmers only.)

The same warning goes for printer installation. WordStar,
for example, offers to patch in its own drivers for you. You
must firmly refuse such offers because they won’t work. Micronix
has what is .called an interrupt driven I/0 system which is
superior to the techniques that can be accomplished with a
software only approach., Always select the LST: device for
printer output.

Some software packages expect that you will be using floppy
disks, and will have to divide their package between two drives.
Since you are using a hard disk this won’t be necessary. What
might be necessary is if you go out and buy software, you may
have to dig dinto its manual and find out how to change the
default drive specifications. The software that comes with the
Decision has already been modified for this.

When you become familiar with the workings of .upm files,
you will see that there are advantages to having several versions
of the same software package installed at various places in the
file system. For example, if you have three users, each with a
different level of terminal, you would have to run the WordStar
installation program three times, creating WordStar command files
in the /cpm directory with three different names. Or, you could
put the command files into the users’ respective home directo-
ries. Or, use upm’s terminal emulationm.
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For more information, refer to the writeup on the upm
program in the Programs section of the Reference Manual and to
the section on .upm files under Customizing the Environment in
the MAINTENANCE AND ADMINISTRATION division of the User’s Guide
(whew!).

6.3 Terminal Emulation and upm

The upm program has the capability of emulating different
terminals. A terminal emulator converts the control characters
that your terminal and a terminal-configured piece of software
use to communicate "special effects". These special effects are
things like moving the cursor around, clearing the screen or
highlighting parts of the screen, By converting control
characters you can make several terminals all look the same for
software. This may allow you to use the same configured version
of software for all your terminals.

Terminal emulation may also be of use to you if you have an
unusual terminal that is not listed in software installation
programs. You would simply add your terminal specifications to
the Micronix file /etc/terminals, and upm will emulate one of the
more common types of terminals for you. Then, you install
software for the terminal that upm is emulating. '

There are three different terminals that upm can emulate: an
ADM-3A, a Soroc 1IQ-120, and an ADM-31. These three terminals
represent increasingly  sophisticated levels of terminal
"intelligence". The ADM-3A, the least intelligent, can clear the
screen and move the cursor. The Soroc IQ-120 represents the next
~level. The Soroc can do everything the ADM-3A can do, plus it
can display characters in high or low intensity and has erase to
end of screen and end of line functions.

The most intelligent terminals have all the capabilities
previously mentioned, plus delete and insert line and character
functions, The ADM-31 has all of these capabilities and
represents the "highest" level of terminal intelligence.

6.3.1 Turning Terminal Emulation On and Off

Terminal emulation is activated by adding the terminal type
to a line in the /etc/ttys file. upm notices that the ttys file
has been changed, and searches for the line corresponding to the
port that the terminal running upm is attached to. If this line
has a terminal name on it, upm then searches the file
/etc/terminals for the matching terminal. If there is no
terminal name on the line in the ttys file, or a matching
terminal in the terminals file, upm turns off terminal emulation.

Terminal names are added to the /etc/ttys file with the
recon program. The recon program displays the names of terminals
in the /ete/terminals file, asks for the name of terminal
connected to each login port, and adds the name to the line for
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that port. If you examine the ttys file after using recon, you

would see that terminal names have been added after the word
"term=", as in

ttyA 9600 login term=mor20

In this case, the terminal name is mor20. If you prefer not to
use the recon program to add terminal names, you can .add the
names yourself with an editor. Be careful not to leave a space
between "term=" and the terminal name. The terminal name must be
one of the abbreviated mnemonic names listed in the
/etc/terminals file. (See the ttys (5) section in the back of
this binder). ' .

recon will also tell you which of the three terminals (ADM-
“3A, Soroc, or ADM-31) that upm will emulate. This is the
terminal that you must install your software for. When you use
terminal. emulation, the control codes sent to the emulator must
be one of the three terminals emulated. The emulator, in turn,

translates these control codes into the ones needed by your
terminal. This only works if you install your software properly.

Just remember to install your software for the terminal that upm
is emulating, as reported by recon.

6.3.2 Terminals File

The /etc/terminals file contains the names and capabilities
of the terminals that you will be wusing on your system.
Initially, the terminals file has only about twenty different
terminal names in it, so you may not find your terminal in the
file. The terminals file is purposely short in an attempt to
reduce the time spent scanning through the  file looking for
terminal names and capabilities.

Each terminal definition in /etc/terminals begins with an
abbreviation for the name of the terminal. The abbreviated names
of terminals are the ONLY items in /etc/terminals that begin in
column 1, the leftmost .column. After the abbreviation, the full
name of the terminal may appear. On the lines that follow the
terminal’s name are the definition of the characters that
communicate special effects.

If your terminal name is not listed, you can add it by
following the directions given in the entry in the Reference
Manual for Files, terminals (5), in the back part of this binder.
An explanation of what terminal characteristics are required to
qualify a terminal at a particular level is also explained in
terminals (5).

6.3.3 Upm’s Notepad: The upmttyX File

The process of checking the /etc/terminals and /etc/ttys
files to see if changes have been made takes upm a noticeable
amount of time. In fact, the longer the /etc/terminals file is,
the longer it will take upm to search through it. To reduce the
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time added by including terminal emulation, a special file is
‘created for each login port when upm is executed. If upm finds
this file and neither /etc/ttys or /etc/terminals has been
modified more recently than this file, then upm uses the
information in this file for terminal emulation. This file is in
the /usr/upm directory, and is named upmttyX, where X is a letter
representing the port, for example, A for the console (upmttyA).

If you do not have a /usr/upm directory, upm will never be
able to create the special file upmttyX, and will take 10 seconds
or so to start working every time. Once a upmttyX file has been
created, upm will start working much quicker. If your file
system lacks this directory, you can make one by typing

# mkdir /usr/upm
# [

upm will change the upmttyX file if it discovers that either
the files /etc/ttys or /etc/terminals have been changed since the
upmttyX file was created. This means that you don’t need to
signal a change in terminal type to upm because upm will always
check for it. :

6.3.4 EXAMPLE: Installing NewWord

As an example of what to do when customizing a CP/M program,
we will point out what you need to do to customize NewWord.
The nwinstal program handles installation of NewWord, and
contains enough explanations to guide you through. And, if you
need more help using nwinstal, you should refer to the
NewWord installation manual (Nuts and Bolts), for assistance. We
will quickly step through the procedure to point out the
potential trouble spots.

You begin installing NewWord by executing nwinstal and
providing answers to the first two prompts:

# nwinst
Copyright NewStar Inc., 1983

Name of file to install? nwu
File to hold installed NewWord? nwl

The name of the file to hold the installed NewWord is
actually up to you. We suggest that you choose a name that
reflects the terminal (or printer) that you are installing. In
this example, we are using the name nwl to stand for NewWord
installed for a level 1 terminal. (See terminal emulation).

There are two things that you must do next: select your
terminal, and select your printer. To select a terminal, enter
menu selection A. A list of terminals will be presented. Either
select your own terminal, if you only have one terminal, or
select one of the three emulated terminals if there are going to
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be several terminals. Please refer to the previous explanation
of terminal emulation.

The next step is to select a printer. Menu selection B
allows you to pick a printer. If your printer is on this list,
all you have to do is enter the correct letter. 1f not, chose
either the draft printer or the typewriter printer. Draft
printers are not expected to have any special features;
typewriter printers have the ability to backspace, whcih makes
special effects, such as boldface print easier to print.

NewWord always sends its output via the LST: device, so your
modifications to Micronix will correctly handle printer output.

At this point, you are finished with normal installation of
NewWord. We would 1like you to make a few more modifications at
this point. Of course, you are free to modify other installable
features as you see fit.

There are five delays used by NewWord. We would like you to
disable all of them by setting them to 0., From nwinstal’s Main
Menu, select Menu D. Then change the Short, Medium, Long and
Cursor Position delays to O. This will improve the performance
of NewWord considerably for use with Micronix.

The changes made to NewWord utilizing the nwinstal disable
most of the internal timing used by the program. Some of the
best software available for CP/M was written to simulate multi-
processing on single processing systems, NewWord is very good
at this, but Micronix is, of course, better. If you have a
program that allows two activities to occur simultaneously, such
as typing and printing, or typing and screen rewriting, you’ll
want to disable, if possible, the internal timing loops that
drive these functions.

Internal timing loops are short programs that run rapidly in
a circle, simulating a stopwatch. The problem with this is you
don’t want to waste the power of your CPU by making it pretend to
be a clock. Your Decision has a perfectly good clock in it
already. Most of the timing delays required by a program will
occur naturally as a result of multi-user Micronix’s normal
processing. If the removal of timing loop delays adversely
affects the use of a program, put the needed one back. An exam—
ple of a needed delay is the medium delay in NewWord. Without
the medium delay, you will immediately be presented with a
Help Screen whether you need it or not (unless you disable all
Help).

6.3.5 ANOTHER EXAMPLE: Customizing Personal Pearl
The Pearlsoft people want to make things as easy as possible
for you. Unfortunately, there’s no mention of an Installation

program anywhere in the manual. There is, however, on page 6, a
mention of a "Welcome Disk". After looking carefully through
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your packages of diskettes for a "Welcome Disk" for Personal
Pearl, you dug out this manual and hoped we would provide you
with a few clues. Well, we’re sorry about the lack of a "Welcome
Disk". Your Pearl Software is on three diskettes labeled 1 of 3,
2 of 3 and 3 of 3. We suggest that you follow the instructions
previously offered for copying the diskettes to your hard disk.

Once you have done this, you can use the welcome program
that is now in the /cpm directory, and proceed with installation
of Pearl. You can skip the section on copying (creating working)
diskettes: you’ve already copied all of your software to the
hard disk. Select the Personalize option to add in your terminal
type. There is more information on Installation in Pearl’s
Appendix C, in the Advanced Features section of the manual.
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A. Installing WordStar

For those of you who have purchased (or own) WordStar, we
have included this section on information specific to installing
WordStar. The instws program handles installation of WordStar,
and contains enough explanations to guide you through. -And, if
you need more help using instws, you should refer to the
WordStar Installation Manual (Section 3), for assistance. We
will quickly step through the procedure to point out the
potential trouble spots. ’ '

The first phase of the instws program allows you to select
your terminal, which should be easy. (Either select your own
terminal, if you only have one terminal, or select one -of the
three emulated terminals if there are going to be several
terminals. Please refer to the previous explanation of terminal
emulation). The mnext step is to select a printer. WordStar
will modify itself to provide any special control characters
your printer may desire. Simple enough.

Now, we  come to the potential trouble-maker, the
Communications Protocol Menu. WordStar graciously offers to
handle the protocol for you, which you don’t need. Please type N
for "NONE required" (or protocol handled outside of WordStar,
which it is). If you capitulate to this offer, your very first
attempt to access your printer through WordStar will result in
WordStar being halted, and the message :

attempt to execute illegal instruction: core dumped

being displayed. Micronix traps programs that attempt to perform
I/0, and assumes that a mistake has been made. A special file,
named core, will be created under the assumption that you are
debugging a progran. Since your mistake is of another nature,
just remove (erase) the core file. (Core files are described in
the Files section of the Reference Manual. See wupm in the
Programs section for a list of illegal instructions).

Your next choice is the selection of Printer Drivers.
Always select the LST: device, since the actual handling of 1/0
will be performed by Micronix. The instws program will tell you
to use the STAT command to assign a device to LST:, but this
is unnecessary for upm users like yourself. The section on
Connecting Printers has more information on using your printer
with Micronix.

At this point, you are finished with normal installation of
WordStar, and you will be asked if modifications are complete.
We would 1ike you to bravely state that they are not by typing
N. This brings you to the PATCHER routine, which lets you select
individual bytes to be changed. The following table contains a
list of the bytes that you should patch for maximum efficiency:
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LOCATION OLD VALUE NEW VALUE COMMENTS

NMOFUS: 01 FF . Number of users
NMOFUS:+1 01 FF Also number of users
DELCUS: 10 00 Cursor delay

DELMIS: 05 00 Cursor delay

DEL4: 64 00 Sign-on delay

DEL5: 09 00 Refresh delay

There may be other bytes that you wish to change at this time to
personalize WordStar. You can find more information about this
in section 8 of the Installation Manual for WordStar. When you
are finished, enter 00 as the address to change.

Note to MD20 terminal users: Morrow’s MD20 terminal almost
emulates an ADM 31 terminal. (If you have chosen to use upm’s
terminal emulator, you should ignore this note). Select the ADM
31 terminal from the terminal menus. Then, while you are using
the PATCHER, change the order in which the row and column are
transmitted by WordStar with

CB4LFG: 00 FF Column before line flag

The MD20 will now work correctly with Word Star.

The changes made to WordStar utilizing the PATCHER disable
most of the internal timing used by the program. Some of the
best software available for CP/M was written to simulate multi-
processing on single processing systems. WordStar is very good
at this, but Micronix is, of course, better. If you have a
program that allows two activities to occur simultaneously, such
as typing and printing, or typing and screem rewriting, you’ll
want to disable, if possible, the internal timing loops that
drive these functions.

Internal timing loops are short programs that run rapidly in
a circle, simulating a stopwatch. The problem with this is you
don’t want to waste the power of your CPU by making it pretend to
be a clock. Your Decision has a perfectly good clock in it
already. Most of the timing delays required by a program will
occur naturally as a result of multi-user Micronix’s normal
processing. If the removal of timing loop delays adversely
affects the use of a program, put the needed one back. An exam-
ple of a needed delay is DEL3: in WordStar. Without DEL3:, you
will immediately be presented with a Help Screen whether you
need it or not (unless you disable all Help).
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BACK PANEL CONNECTIONS

(KEYSWITCH MODELS)

8 (cent0 or diab0)

Knockout for device cables -

= .

< Lty Jo ¢ ttyF e

4 ttyH Jo o ttyE o

External 8° Floppy :
< b ¢ ttya Je ol ttyp Jo

eJParaliel Printerh®s
e Aux Jo o ttyC Jo o ttyB Jo o ttyA jo

S
)

t

NOTES:

For systems without MULT/IO boards: :
Connect your console terminal to ttyA. Connect your serial printer
to ttyC. Connect an optional second terminal or printer ttyB.

For systems WITH MULT/IO board(s): ’
The only restriction on your configuration is that the console must
be connected to ttyA.
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MAINTENANCE AND ADMINISTRATION

This section of the Micronix User’s Guide explains what you
need to know and do to keep your system up and running., In most
cases, we will tell you the complete command lines to wuse., In
others, we will just describe what commands to use, and you will
fill in some blanks to fit the command to your customized system.

Administering a multi-user system with a hard disk is not as
simple as caring for a microcomputer with floppy disks. With the
microcomputer, administration consists of backing up diskettes by
copying them. But with a hard disk, you need about an hour plus
twenty-five or so diskettes for each backup. Not a very practi-
cal solution., Don’t get upset, because this section details an
improved, systematic backup scheme that minimizes the need - for
time and media.

As system manager, you also have to concern yourself with
creating new user accounts, removing old ones, keeping the hard
disk from becoming full, adding new printers or programs, and
managing the system in general. The file system itself is more
complex, which is both a blessing and a potential problem.

Well, the good news is that the Micronix system comes with a
complete set of the tools that you need for maintaining and
administering your system. You can do a thorough job of adminis-
tration with a handful of commands and fifteen minutes a day,
with an additional half hour once a week. This will allow you to
back up, check for free disk space, and maintain your file
system’s integrity with very little effort.

The bad news isn’t really "bad". It is simply that there is
no mechanism that will encourage you to maintain your £file
system. You can run your Micronix system without backups or
checks, wuntil something goes wrong. Then, you may lose several
days’ or several months’ work. We can only try to reinforce the
notion that an hour and a half per week spent on routine maint-
enance 1is vastly preferable to the aggravation of trying to
replace lost files.

Maintenance and Administration covers the topics shown
below, in that order.

0 A day in the life of a system administrator - A fable
to introduce you to life in the fast lane

o fsck - the file system check program, and what to do when
it turns up something unpleasant

o df & du - the “disk free" and "disk usage" programs that
help you manage disk space



Customizing the Environment - adding and removing users,

adding hardware, plus a garden of wonderful miscellaneous
tips that exercise the finer points of Micronix to your
benefit

System Security - implementing passwords and protecting
files ‘

Copying Diskettes - Formatting, copying with a single
drive, "SYSGENing" a 1oading diskette, CP/M vs. Micronix
file systems :

Backing up and Restoring the Hard Disk - step-by-step
backup procedures, and how to use the backups when. the need
arises. : :

Desperate Measures - getting out of tight spots like
forgetting the root password, freeing a locked-up terminal,
and repairing a wounded root directory.

Console Error Messages - These are messages that get sent
to the console as warnings that something undesirable just
happened or is about to happen to the system. You’ll find
the appropriate responses listed here as well as
explanations of the messages. Not particularly fun
reading, but handy.



1. A DAY IN THE LIFE OF A SYSTEM ADMINISTRATOR

Before you go delving into the intricacies of system
maintenance and administration, we’d thought that you would
appreciate sharing the experience of an experienced system
- administrator. So, we installed a hidden camera in the office of
one our Beta-test sites, and filmed the entire day’s activities.
The version presented here was edited, of course, to the - bare
essentials, and all embarassing scenes removed. We fabricated
names to protect the innocent, and to make it impossible for the
subject to file an invasion of privacy suit.

Our experienced administrator’s name is Clair. The company
he works for has been using a Micronix system for over a year,
and Clair has been responsible for maintaining the system every
day of that period, except for his 2 week vacation at Lake Tahoe.
We chose Clair for this study because he has never called and
asked us to replace a lost data file that wasn’t backed up, (a
hopeless task). We are sorry that we can’t give Clair the
recognition that he truly deserves.

1.1, Turning on the.éystem

Our saga begins with Clair walking into his office and
sitting down at his desk. He swivels his chair to face the
Decision cabinet, and takes a key out of his pocket. Clair
inserts the key in the Decision, and turns it all the way to the
. right, so the Decision is now on and reset. The light on the
floppy disk drive starts to flash, and Clair realizes = that he
needs to find the Micronix Load diskette.

Clair is a meticulous person, and manages to keep everything
in its place. It’s just that he’s a little groggy this morning.
He scratches his head, and looks on the table where the Decision
sits for the Load diskette. And sure enough, there’s a diskette
with the word "LOAD" printed on the label in shaky letters.
Clair slips the diskette into the drive, and closes the drive
door just . as the light flashes off. The next time the 1light
turns on, the solenoid in the drive clicks and the Loading
message appears on the console.

Clair turns back to his desk and takes another sip of coffee
from a foam cup. In another half hour, he seems to be thinking,
the guys in engineering will have a pot of strong French roast
coffee going. (Clair drinks about three cups of coffee before
his eyes are fully open most mornings.)

The hard disk has quit humming and whirring, so Clair
swivels to face the console again, and logs in as "root". C(Clair
smiles to himself while entering the password, as if the root
password, known only to himself and one other person, has some
special meaning for him. Then, he enters the correct time and
date. According to his 10 function LCD diver’s watch, it is
exactly 8:17:31 on July 6.



# date July 6 8:17
Wed Jul 6, 1983 8:
# 11

So, Clair enters a date several seconds in the future, and waits
to hit the return at the end of the date command until the time
syncronizes perfectly with his watch. This disn’t really
necessary, but Clair likes to be picky about little things.

:55
17:56

Next,l‘CIair starts up the file system check program.  He
does this by simply typing -

# fsck /dev/root
Checking /dev/root

LN ]

and turning back to his desk. Clair knows that fsck takes about
5 minutes to complete, so he can get on with the business of the
day. He looks first at this appointment calendar, sighs, gets up
and walks out of the room. :

l.2. Going Multi-user

The clock built into our hidden camera indicates that about
14 minutes have elasped since Clair wandered out of his office.
He appears to be slightly flustered; must be a new secretary in
the office. Clair glances at the console. Fsck has finished,
and, as usual, there weren’t any "victims". Good. Clair types
the word  "exit" after the prompt, sending Micronix into the
business of becoming a multi-user system. As the hard disk
begins to hum and whizz, he faces back to his desk, and reaches
for the top of his "in" stack. Several minutes later, the
Micronix banner and the log-in prompt (Name: ) appear on Clair’s
terminal, and on the other terminals that have been turned on
around the office. Micronix has "gone multi-user" and is ready
for the day’s work. '

1.3. Routine Physical Maintenance

Several hours have passed since Clair began his workday. At
this moment, Clair is returning to his office after lunch (we can
tell from the mustard smeared on his tie). Before settling down
at his desk, Clair elects to perform the physical maintenance
necessary to keep the Decision in top working condition. He
reaches around to the back of the Decision cabinet, and grabs
something that is located right in the middle of the back.

As his hand comes back into view, you can see that he is
holding a black square of foam rubber, a little dusty on one
side. This is the fan filter, which sits in a holder outside the
cabinet. Clair walks out of the room to the washroom. The fan
filter is washed in lukewarm, mild soapy water, blotted dry, and
allowed sit until it is completely dry.

Fifteen minutes later, Clair re-enters his office with the



fan filter in hand and a smile on his face. He seems to
appreciate the extra -~goof off time that ©being system
administrator provides him with., He reaches around .to the back
of the Decision, "folds the foam filter in half, and fits it back
into its enclosure.

Monthly maintenance completed, Clair goes back to work. The
only other physical maintenance that can be done is to wipe off
the cabinet with a damp cloth,

1.4 End of the Day—ngkup

As the end of day approaches, our camera discloses a tired
and wired looking Clair: he really should do something about his
caffeine addiction. Maybe acupuncture, or a few sessions with a
hypnotist., Nevertheless, dependable Clair prepares to perform
the daily backup ritual. He reaches for a couple of formatted
floppy diskettes, inserts the first one into the £floppy disk
drive, and closes the door.

Clair has been logged in as an ordinary user all day, so he
first needs to -become the superuser, root. He uses the su
(switch-user) program to change his user identity.

% su
Password:

# 1]

Now, he has the power to access any file or directory on the
system.

Clair has already checked to see that all the other persons
using the system have logged off with the who command. If he
were to backup a file while someone was writing to it, that file
would not be correctly backed up. It isn’t really necessary that
everyone be logged off, just so no one change any file during the
backup process. Then, he types

# fp cril /
Enter volume name: System backup by Clair W.

# 1]

Clair knows that those letters after the fp command will create a
new fp volume, replace those files that have been modified since
the last backup (i) and request a label for the volume:. Fp runs
pretty fast, but Clair is getting a little impatient to go home.

The backup process itself is automatic, except for inserting
diskettes and pressing return, Clair appears to be grumbling
about something, but he has conscientiously backed up the system
for over a year now without complaining to anyone. Maybe if he
were to share the root password with someone besides that
secretary, he wouldn’t need to leave so late every night.



When the baékup program finishes, Clair carefully labels the
diskette (it only required one today) with the day’s date, puts
it in the bottom drawer of his desk, " and carefully locks his
desk.

1.5, Turning the System Off

Well, that’s it for today. Clair, still logged in as the
superuser after backing up, types

# down
Micronix is down[]

to bring down the operating system gracefully. Then, he turmns
the key on the front of the Decision to the left to turn off the
power, removes the key, and sticks it in his pocket. Another
day, another dollar. Clair gets up, and moves out of view.

2., CHECKING THE FILE SYSTEM

By now, you are aware that the file system is both the
organization of data and the data itself on a hard disk or
diskette. Assuming 100% performance of hardware, software, and
the personnel using them, your file system will last forever, and
never have a problem. In the real world, the people, hardware,
and software operate at perhaps 957 of perfection. This means
that there will be occasions that create problems for your file
systems. ‘ ' :

2.1. Things NOT To Do To Your File System

These are the things that are most likely to give your file
system a headache: '

1. Resetting the system without first giving the down
command

2. Interrupting power to the computer or the disk drive

3. Copying a file to a "/dev/" disk device file that
contains a file system

4., Hardware problems within the disk drive

It is a good thing to be able to recognize a hardware
problem when you see one, because running fsck on faulty hardware
may do more harm than good. The symptoms produced by the f£first



two improprieties above are: the computer will be off (no power),
in a halt state (you can’t get it do anything, even though it has
power), or it will be in a typical post-reset condition.

: The third action results in a "not a file system" error
message whenever you try to mount the device. Copying or
redirecting data directly to a /dev file can be disastrous, but
usually hard disks are protected from such a snafu attempted by
anyone but the superuser (root). If you copy to a floppy /dev
file, with or without a file system on it, the diskette becomes
worthless (of course, you can always reformat it and wuse it
again).

The fourth difficulty, hardware problems, are the most
difficult to deal with. A hardware problem may raise its ugly
head by not allowing you to boot from the disk properly. Or, it
' may show up during operation. The console terminal may become
flooded with read or write error messages for the disk drive
(please refer to the Console Error Messages section for a trans-
lation of the messages). So, if you can’t boot, or if you
suddenly get a jump in the frequency of read/write error mes-
sages, suspect  your hardware and have it fixed BEFORE running
fsck. Otherwise, fsck will be zipping around trying to fix
nonexistent problems.

2.2. FSCK: Tender Loving Care for Your File System

The Micronix file system is an elegant beast. Therefore,
rather than teaching you to be a Micronix systems programmer, and
forcing you to hack away at blocks on the disk, we have provided
you with fsck, your "systems programmer program'. Fsck, which
stands for file system check program, takes advantage of the
cross-referencing inherent to Micronix for checking the system
and repairing it whenever possible.,

Fsck also looks for logical inconsistencies in a file
system, such as blocks that are claimed by two or more files.
Fsck settles conflicts over multiply-claimed blocks by making a
copy of the block and giving it to all the files that claim it.
The names of the (possibly) affected files are reported to you,
so that you can take the appropriate responses. The section
named Fsck Victims explains how to handle your damaged files.

You can use fsck on Micronix file systems on both hard and
floppy disks. Fsck will perform identically on each, taking much
longer with hard disks because of their greater storage capacity.
The next sections tell you how to use fsck.

2.3. Before Using Fsck: Inactive File Systems

There is a very important pre-condition for using fsck: the
file system you use it on must not be active. Active file
systems are being used, that is, they have files "opened" by a
program for reading or writing. You can be sure that a file



system is inactive by unmounting it, or checking it before it is
mounted. (See mount in the Programs section of the Micronix
Reference Manual, and Section 8.4 of Maintenance.) Immediately
after resetting your Micronix system, there are no mounted file
systems. This makes the time immediately after a reset an
excellent time for running fsck. :

If you are not certain which file systeﬁs are mounted, you
can use the mount command to see what’s mounted.

# mount -
mléb on /b
# {1

tells you that "m16b" is mounted on directofy /b. So, if you
want. to check device ml6b, you must first unmount it by typing

# cd /
* # umount ml6édb

C#1

If someone is using the file system, the umount command will tell
you "device busy". A device is busy when files on the device are
opened by a program, or someone has moved his current directory
to somewhere on the device.

The root file system is an exception to the rule about
checking inactive file systems. The root file system is always
active when Micronix is running. You can use fsck on it when
- no one else is running programs, i.e., when you are in single-
user mode after resetting the system. Fsck can fix most problems
on the root -file system. However, problems with the root
directory (/) will be recurrent: £fsck will fix them, but they’ll
come back. The solution to this dilemma is found in the section
called Desperate Measures. (You will need to repair the root
file system from the Standalone Micronix floppy.)

2.4, Using Fsck

The fsck command expects the name of a disk drive device as
an argument. The disk in the drive, of course, must contain a
file system to check. Disk device names are listed in the /dev
directory. To make things simpler for you, a partial listing of
disk device names and descriptions of the devices is included
here: S * ' '

/dev/root always the name of the root device (virtually
always your internal hard disk)

/dev/mlé6a the name of the first 16 megabyte mini-
winchester hard disk device (# 0, which may be
the same as your root device)

/dev/ml6b the name of the second 16 megabyte mini-
winchester hard disk device (# 1)



/dev/ml10a the first 10 megabyte drive (# 0)

/dev/hdca the first drive using the HDCA controller

/dev/mfa the name of the first 5 1/4" (mini) flopﬁy
drive (# 0)

/dev/mfb the second 5 1/4" drive (# 1)

/dev/fla the name of the first 8" floppy drive (# 0)

/dev/£1b the second 8" floppy drive (# 1)

These are the device names that you will most often be using with
fsck. There are also three options available with fsck, -t, -n,
and -b:

-t fsck test-reads every block on the device
-n  fsck reportéfproblems,'but doesn’t fix anything

-b fsck will take the list of block numbers that follows
the b flag and add these blocks to files in /badblocks,
effectiyely removing them from the system.

2.401. The -t Option

Test-reading all the blocks on a hard disk might take as long as
half an hour (typically 20 minutes for 16 megabytes). Generally
speaking, you should run fsck with the -t option once a week at
least, and more frequently if you start getting read/write error
messages ~on the console. Running fsck with -t on a floppy disk
is fairly quick, and a good way to check floppy disks.

2.4.2., The -n Option

The -n option will report the problems it finds in a file
system without doing anything about them. This is useful for
surveying the extent of the damage to a file system. Generally
speaking, you want to fix a file system, not just "talk" about
fixing it, so you won’t be using the -n option very often.

20[’ .30 The -b Option

The =-b option is designed for use with virgin file systems
on hard disks. Hard disks come from the factory with a known and
acceptable percentage of unusable areas (badspots), which are
kept in a special map so they don’t get used for reading and
writing. When you create a new file system on a hard disk, the
information in the hard disk’s badspot map must be added to the
file system. The badspots program can read this map, and create
a list suitable for the -b option. Here’s how you would use the



-b option - with badspots on a new file system on your third 10
megabyte hard disk:

# fsck -b ‘badspots /dev/mlOc‘ /dev/mlOc
Checking device mlOc

# 11

2.5. EXAMPLE of Using FSCK

Let’s take a look at an example of using fsck.e On this

occasion, we were checking a file system on a 5 1/4" diskette in
the first drive, with the -t option:

# fsck -t /dev/mfa

Checking /dev/mfa:

Hunting for bad blocks

*% Checking I-list, first pass

*% Checking the free list

%% Checking I-list, second pass

** Checking connectivity

3 files, 0 special, 1 directories, 2 small, 1 large, O huge
760 blocks, 17 I-list, 1 indir, 0 in2dir, 203 data

204 used, 537 free, 0 bad

# 1]

After displaying the message "Hunting for bad - blocks", fsck
proceeded to read every sector on the disk. If it had found an
unreadable sector, it would have reported it, and marked it for
attempted repair by a later phase of fsck., For this double-sided
floppy, the test took about 1 minute.

The lines beginning with "#*" mark the four normal phases of
fsck. Each phase looks at the selected file system in a differ-
ent way. Any problems discovered by fsck are reported on the
terminal and marked by fsck for repair. Whenever £fsck does
something that affects a file, it makes an entry in the file
fscke.victims. The next section tells you how to deal with the
victims.,

Here are a few more examples of fsck. Each of the following
example commands is described in the right hand column:

fsck /dev/hda test the first hard disk using the HDCA

fsck /dev/root checks the root file system

fsck /dev/fla examines a disk in the first 8" drive

fsck /dev/mfb looks at a disk in the second 5 1/4"
drive

If you are curious about what fsck actually does, you can find
out more by reading about fsck victims.

10



2.6, Fsck Victims

It’s Monday morning, and, as part of your well-established
routine, you are running the fsck program right after turning on
the Decision and resetting Micronix. As your eyes begin to
focus, you notice that there are signs of a party in the computer
room; the empty wine bottles certainly weren’t lying about when
you left on Friday afternoon., This might be cause for concern,
if the revelers neglected to shut down the system properly.

Unfortunately, this appears to be the case. As fsck
proceeds through th% file system, it uncovers and reports on
several problems.. You wait for the fsck program to complete its
checks. After the usual summation of files and block usage, the
lines

%% Hunting up filenames of casualties.
A copy of this list will be saved in the file "fsck.victims"

appear, followed by a list of the affected files. As the "system
administrator™, your work is cut out for you. You need to sal-
vage as many of the files and directories in the victims list as
possible. 1In some cases, total recovery is possible. In others,
the files will have to be restored from backups if possible, or
an obltuary sent to the owner, if not.

Fsck has done its best to fix your file system; it has
located the source and nature of problems and handled them in
such a way as to make the system usable without further damage.
There is still some detective work involved, though, that
requires your vastly superior human intellect.,

The first step in recovering victims is to print out a list
of the victims. This will save you some time, and provide a
space for making notes about the victims. Fsck creates the file’
fscke.victims in whatever directory you happen to be in when you
execute fsck. Send the file to the lpr daemon,

# lpr =i fsck.victims
# 11

and get the listing from the printer. The listing we are using
looks like this:

/dev/root:

a/david/init/exec.bak: File’s data possibly corrupt
a/len/Util/Edit/YY: Possibly truncated
lost+found/dir342: Orphaned directory
lost+found/filel329: Orphaned file

a/dir261: Directory’s name changed

a/rik/ws/invent: File’s data lost
a/jayne/Euro/file2284: File’s name changed

What luck! This printout provides us with one example of each of
the 7 possible types of fsck victims. Notice that the filenames

11



don’t start with a slash (for the root directory); the filenames

in the victims file will begin with the names of the subdirect- -
ories of the root file system being checked.

2.6.1. Victim 1: File’s data possibly corrupt

A file’s data is corrupted if a Read Error occured while
reading 'a file block when using fsck with the -t option. Fsck
does its best to copy the unreadable block to a new block, for
the sake of avoiding further corruption. You’ll have to look at
the contents of the file to see how much of the data was success-
fully copied. If the file isn’t a textfile, you may want to
restore it from a backup copy just to be safe. '

A second way that a file’s data may become corrupt is
because of a duplicate block,. If you recall, fsck checks to see
that each block in a file system is used only once. Blocks that
are wused more than once are called duplicate blocks. When more
than one - file claims possession of the same block, all files are
given a copy of the block, but only one file will be correct (the
other files will have a strange 512-byte segment in them that
just doesn’t belong). Let’s look at the message from our example
victims file:

a/david/init/exec.bak: File’s data possibly corrupt

Right off, the filename provides us with some important
information. The file with corrupt data is in a subdirectory of
/a/david., The /a/david directory is the home directory of the
user named ''david". So, the user david would be the person who
decides whether the file is really corrupt or not.

There 1is a second clue in this name that can help. The
filename ends in ".bak", suggesting that it is a backup file.
Let’s 1look in the /a/david/init directory and see if there is
another "exec" file:

# 1s -1 /a/david/init/exec*

TW-TW~TW— 1 david 605 Mar 1
TW-TW~-TW~- 1 david 609 Mar 3
ITW-TW-TW- 1 david 639 Mar 3

# 1]

The "1s -1" program produces long directory listings of the files
beginning with "exec". You can see that there is a more recent
(March 3) version of "exec.c", so having corrupt data in the
exec.bak file probably doesn’t hurt anything.

13:12 /a/david/init/exec.bak
:21 /a/david/init/exec.c

3
9
9:22 /a/david/init/exec.0

If the file with corrupt data was very important, for
example, a list of yesterday’s financial transactions, it should
be recovered from the last backup that (we hope) you made.
Suppose the corrupted file was named "a/BoA/accounts/receiv'". To
recover this file, take the diskette (we will assume 5 1/4" for
this example) from last night’s backup and insert it in your
first floppy drive. Then type
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# mount mfa /£
# cp /£f/BoA/accounts/receiv /a/BoA/accounts
# umount mfa

# 1]

which mounts (attaches) the diskette in directory /f, copies the
file "receiv" to the proper directory, and unmounts the diskette.

If you have several diskettes from yesterday’s backup, or
the file was backed up on a different day, you may have to repeat
this process (mount, cp, umount) until you find the diskette with
the file on it. If the file is not on the diskette, the message
"No such file or directory" will be displayed on the line after

the cp command. Unmount the diskette and repeat this sequence of
commands with other backups until you are successful. May your

conscience take note: Careful labeling of your backups is always
worthwhile.,

2.6.2. Victim 2: Possibly truncated

Fsck has two ways of telling how long a file is. First,
there 1is a record for the file that says how many bytes are in
it. Then there is the list of blocks claimed by the file, which
implies a certain length in bytes, at 512 bytes per block. If
these two figures disagree, fsck proceeds on the assumption that
the size record is more reliable than the block list. Thus the
blocks that go beyond the size record get chopped off, or
truncated. Hence the message "possibly truncated". Once again,
the person who owns the file is in the best position to decide if
the file has been truncated. Let’s look at our example message:

a/len/Util/Edit/YY: Possibly truncated

The file in question, -"YY", is in a subdirectory of the user
"len". You, -as the system administrator, may decide to attempt
to replace the file "YY" from backups. Or, you can talk to "len"
and tell him that his file has been truncated. If "len" isn’t at
work yet, use the mail command to send him a note:

# mail len

Len - The file Util/Edit/YY was reported as Possibly
truncated this a.m. If you need to recover it from backups,
see me later. -= Rik

# 1]

A note like this in the owner’s mailbox is appropriate for
almost any action you might take with someone else’s files, The
file’s owner may have a more recent backup (made Saturday before
the party got rolling), for example., If you replaced "YY" from
the backup made on Friday, '"len" would lose all the changes made
on Saturday, and possibly not notice it. Always be considerate

of other users. Communicate with them before copying over their
files.
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If Len wants "YY" restored from backups, follow the same
sequence of instructions (mount, cp, umount) as in Victim 1.

2.6.3. Victim 3: Orphaned directory

In the "real" world, an orphan is a parentless child. 1In
the world of Micronix, an orphaned directory has no name and
doesn’t know who its parent directory is. Normally, there are
two ways a directory is connected: by its name appearing in
another directory (the parent directory), and by a special entry
in the directory itself, known as dot-dot (..). Orphaned direct-
ories are somehow missing both of these connections.

‘Because the name of the directory is. not known, fsck
constructs a name for it. The name is made by concatenating the
letters '"dir" with a number (the "inode number", but you don’t
need to know that). And, because the orphaned directory has no
parent, it is given a "foster" parent, the /lost+found directory.
Let’s look at our example victim:

lost+found/dir342: Orphaned directory

You can see that the orphaned directory is indeed now a
"child" of lost+found, and it has a name, dir342, made from the
letters "dir" and a number. After changing to the directory
lost+found, we’ll use the owner command to see whose directory it
is: )

# cd /lost+found
# owner dir342

bodb dir342
# mv dir342 /a/bod
# mail bod

Hi Bob -~ Look’s like. you’re missing a directory: fsck found
a directory of your’s loose in the system. It has been
renamed /a/bob/dir342. Use mv to get the name right again.
- Rik )

0

As the system. administrator, we moved dir342 to Bob’s home
directory, /a/bob. When Bob reads his mail, he should use the
dir command to examine this directory. Bob would type

%2 dir dir342
Exec Func Util
z 1] ‘

to discover what’s in this directory. Then he would use a mv

(move) command to rename it, and coincidently replace it in its
proper position in the file system:

4 mv dir342 Prog
z 1]
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For this victim, the solution was simple. Bob recognized

the orphaned directory as his Prog subdirectory, and moved it
back to where it belonged. The three subdirectories of Prog,
(Exec, Func and Util), and all their files and subdirectories
were unharmed by the experiance of having an orphaned ancestor.

2.6.4., Victim 4: Orphaned file

An orphaned file is a file without a name in any directory.
In Micronix parlance, this file has no parent directory; thus, it
is an orphan. Our victims list provides us with an example to
play with:

lost+found/filel329: Orphaned file

Obviously, we need to discover the name of the orphaned file. A
good place to start is to get the name of the file’s owner by
using

# 1s =1 filel1329
TWXT WXT WX 1-len 768 Jan 6 12:25 filel329
#[]

We are still in the /lost+found directory after helping Bob. The
1s -1 command shows that the orphan’s owner is Len, and that the
file has read, write and execute permission, is 768 bytes long,
and was last modified Jan 6, at 12:25. Now we have some clues
about the mysterious filel329, The file command can tell us
more:

# file filel329
filel329: Text file
# 1]

Filel329 is a text file, so it should be relatively safe to
"type" it out., This is a task for Len, since it is his file, and
he should be able to recognize it. If Len recognizes his file,
he should use mv to restore it to its old name. As it happens,
Len recognized filel329 as a "makefile" for some networking
software he was writing. To get filel329 back in its place, Len
typed

% mv /lost+found/filel329 /a/len/Util/Net/nakefilq
%z 1]

changing its name and moving it simultaneously. If filel329 had
been unidentifiable, it could have been removed by typing

# rm file1329
# 1]

while still in the lost+found directory.
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2.6.5. Victim 5: Directory’s name changed

A directory with a name-change is less serious than an
orphaned directory, and easier to repair. A directory’s name
changed because it either had an illegal name (the slash
character, for example), or its name didn’t appear in its parent
directory. The name~changed directory is still in its place in
the file system because it has maintained its link to the parent
directory (the dot-dot, .., directory entry); the problem is that
it has lost its name.

Fsck handles this problem by making up a name for the name-
changed directory and entering it in the parent directory. The
names used are constructed by adding a number to the letters
"dir". Let’s take a look at our victims file example:

a/dir261: Directory’s name changed

You can see that the directory’s name has been changed to
"dir261". And, more important, the directory dir261 is not in
the /lost+found directory,. but is a subdirectory of /a. So, we
know where dir261 belongs: it’s still in place. All we need to
do is discover its rightful name., The owner command will give us

the information we need:

# owner dir261
johnv dir261
# 1]

This is the point where some familiarity with your file system
will come in handy. Dir261 is owned by the user johnv, and is a
subdirectory of /a. The /a directory is where users’ home
directories are created. It takes a small inductive leap to
guess that dir26]1 is actually johnv’s home directory. To change
the name of dir261 to johnv, simply use

# mv /a/dir261 /a/johnv
# 11

If ,ybu can’t determine the true name of the changed-name
directory, you should send some "mail" to the owner (or talk to
him) about the problem.

# mail johnv
John - One of your directories has lost its name: it is
temporarily named /a/dir26l... Rik
# 1
Because dir261 IS John’s home directory, John will be unable to
log-in to get his mail. What will happen is this:

Name: johnv

Password:
Last logged in on ttyD, May 24 15:53
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/a/johnv: No such file or directory
Name: []

John won’t be able to log-in until you, as the root, change
(mv) /a/dir261 to /a/johnv so that John can log-in.

2.6.6. Victim 6: File’s data lost

This 1s a nasty one. File’s data lost means exactly that

there is a filename without any data to go with it. All that is
left of .the file is i¥s name, and, hopefully, some backups of it.

a/rik/ws/invent: File’s data lost

Our sample file is called /a/rik/ws/invent. To restore it from a
backup, we first find the diskette with the most recent backup on
it, insert it in a floppy drive, and type (for 8" drives)

# mount fla /f

# cp /£f/rik/ws/invent /a/rik/ws
# umount  fla

# 1]

If you don t have a backup of a file whose data is 1lost, 7you
simply inform Rik, so he can type

%Z rm /a/rik/ws/invent
7 0]

and remove the file’s name, which is all that is left.
2.6.7. Victim 7: File’s name changed

A file’s name is changed because it contains an illegal
character in it. The best example of an illegal character in a
filename is the slash (/). If a filename has a slash in it, you
won’t be able to access it because the slash is the divider
between directory names. Micronix would see the slash in vyour
filename and assume a directory name preceeds the slash.

Fsck builds 4 new name to replace a defective one by adding
a number to the word "file". (The number is the inode number, if
you are interested). Let’s examine our victim:

a/jayne/Euro/filel221: File’s name changed

From the filename, we can see. that filel22l is in a subdirectory
of Jayne’s home directory. The correct course of action here is
to send Jayne some mail, or talk with her about filel221 having
had its name changed. When Jayne remembers, or discovers, the
file’s name, for example, '"clients", she can change it by typing

% mv Euro/filel22]1 Euro/clients
%z []
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_from her home directory.
2.6.8. Disaster Victims

This wouldn’t be a complete discussion of fsck.victims
unless we pointed out to you that your list of victims won’t be
like our sample 1list. What is more likely is that you will
either have one or two victims with corrupt data or changed
names, or a veritable flood of orphaned files and directories.
When you have several victims, the techniques outlined here will
be of great help., However, if half your file system has been
ravaged, other methods are in order.

An incident resulting in a large number of fsck.victims is
likely related to a hardware malfunction. If this malfunction
were to reoccur just after you finish rebuilding your f£file
system, imagine how upset you’d be. So, instead of leaping into
~ the fray, we suggest that you check out your hardware first.

The easiest thing that you can do is reconstruct your system
from scratch, if you have been keeping good backups. The
instructions for doing this are in the Installation part of this
Guide. Start. by formatting your hard disk, which will
simultaneously check out your hardware and map out wunusable
blocks. If you have trouble formatting, you definitely have a
hardware problem, and should call your Service Representative.

After formatting, follow the instructions for Installing
Micronix on the Hard Disk, and Adding the Software. The finstall
script can be used to add your backups to the system. To restore
your backups, start with the oldest backup diskette, and continue
until you have restored the most recent backup.

2.7. Other System Checks — dcheck, icheck and ncheck

Although. fsck offers the simplest and most comprehensive
check, and is the recommended program to use, three other
programs ~ dcheck, icheck and ncheck- are also available to
check and maintain the system. These programs are mentioned for
completeness only, since fsck performs the same checks as these
programs. Information on these programs is contained in the
Reference Manual in the Programs section.

3. MAINTAINING FREE DISK SPACE

Keeping your hard disk from filling up 1is possibly the
hardest task 1in maintaining your Micronix system. Creating
files, copies of files, backup files, revisions of files,
temporary files, archives, etc., is so easy to do, you will be
surprised at how easy it is to fill up 10 or 20 megabytes of
storage. You can use the df (disk free) command to monitor the
amount of free space remaining in a file system.
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The place to start in keeping some free space is with each
user doing their part. Users need to remove temporary files or
directories, and move long-term backups to floppy disks. It may
be convenient to have every revision of a program or text aroundy
but it sure will fill up a hard disk in a hurry. A Micronix
system with a single user might go for a couple of months before
running out of space. A system with several users' might last
only three weeks,

When users prove unable to control their use of disk space,
it is up to the system administrator to provide some assistance.
You can do this by using the du command to monitor each user’s
disk usage. You can send mail to the users that are hogging disk
space, asking them to clean up their act. If this fails, you can
try stronger methods, such as public humiliation (list the space
hoggers in the message of the day).

You may actually need more disk space than your present hard
disk provides. The way you can determine this is to calculate
the amount of space used by the resident programs and their
support files, for example, the data files in a database. The du
command (explained "in the next section) will calculate this for
you. If the programs and files shared by all users take up most
of the hard disk, there will be no space for user files. The
solution is to move shared data files to a new hard disk, keeping
the users on the original disk. Making an additional hard disk a
part of the file system is explained in the section on the
Routine Commands file, mounting commands.

3.1. Checking Disk Usage: du

The disk usage command (du) counts the number of blocks used
by files in - a directory, 1including all the files in
subdirectories. Remember that a block is 512 bytes, or 1/2 k of

disk space. So, if a directory uses 2000 blocks, it is taking up
one megabyte of disk space.

The Micronix file system is organized so that the user
directories are all subdirecties of /a. This makes it simple to
locate each wuser’s home directory and summarize the portion of
the file system that they are using. We should point out that
any file can grow until it has used all the free space in the
system. There aren’t any limitations put on programs or users
that prevents them from overindulging in disk space use. Let’s
look at a file system that is shared by programmers and text
writers and see how the du command works:
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# du -s /a/* .
1 /a/alliene
403 /a/cpm
1589 /a/david
1003 /a/frank
4 /a/howard
1 /a/john
7216 /a/len
12 /a/marc
35 /a/mike
3 /a/network
82 /a/norm
1136 /a/rik .
#[1

A glance at this list uncovers the major disk users: David,
Frank, Len and Rik. If disk space has become (or will soon
become) an issue, a pleasant note can be mailed to these users
requesting that they be more considerate, and use floppy disks
for backups. You might guess that for this command to work,
shared data space, i.e., databases, would have to be kept in a
place other than a subdirectory of a user.

The du command compiles‘disk usage reports for thé files or
directories listed after the command and options. Du recognizes .
two optioms,

-s Summarize disk usage for names specified, or
-a All files and subdirectories are feported.

If neither option is used, a summary of disk usage by directory
is produced.

Individual users can benefit by using the du command. For
example, Len could discover where he is using all that disk space
by typing "du -a /a/len", which would list out every file and
directory connected through his home directory with the blocks
used.

3.2. Disk Free Command

The disk free command (df) is simple, quick and easy to use.
Compared to the trouble you will be in if you don’t have any free
blocks left to use in a file system, you should use df every day,
if not more often.

The disk free command counts the number of free blocks
remaining in a file system. This makes df the exact opposite of
du, which counts the blocks in use. To use df, you simply
specify the names of the file systems that you want to check.
For example, :

# df /dev/root
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8117 /dev/root
# []

informs you that there are 8117 free blocks remaining in the root
file system. Keeping in mind that a block is 512 bytes 1long,
8117 blocks corresponds to 4.0585 megabytes remaining on root, a
healthy amount.

How much free space is necessary? Well, that depends a lot
on your daily use, and how many people are using the system. A
nice rule of thumb would be to maintain ] megabyte, that is 2000
blocks, of free space available on each hard disk file system.
If you ever get down to only 100 blocks of free space remaining,
you are in imminent danger of running out of free space. The
solution 1is to clean up the file system by convincing wusers to
remove unused files or copy old files to backups. The find
command can be used to find old or unused (not recently accessed)
files.

3.3. Finding Types of Files: find

The find command--is the system administrator’s, and user’s,
most useful tool for uncovering unused files. The find command
uses information that is part of the description of files (the
inode) to select files. For example, find can be used to print a
list of the files that haven’t been modified (writtem to) in 90
days, as in

# find /a/jan -mtime +90 -print
/a/jan/Pilot/stat.c
/a/jan/Pilot/global.c
/a/jan/Foreign/term.h
/a/jan/Foreign/bio.c
/a/jan/Foreign/cio.c

t ]

which discloses that Jan has some files that haven’t been

modified in more than 90 days. Files such as this (unmodified
for 90 days) are prime candidates for removal to a Dbackup
diskette.

Another wuse of the find command is to seek out and remove
files in your own user directories. For example, some
wordprocessors create files with the extension ".bak" every time
they are used to edit a file. Eventually, this means that you
will have two copies of every file you have ever edited. The
find command can locate and remove these files, as in

% find . —-name "*.bak" -exec "rm {};"

z 1]

which starts in your current directory, and searches it and all
its subdirectories removing files with the .bak extension. As a
system administrator, you could use this command to free enormous
amounts of disk space in the entire file system, However, many
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people will not take kindly to your removal of their files.
Please save despotic measures (removing other people’s files
without their permission) for situations when reason has not
prevailed,

Here’s one more idea for using find. Whenever a program
bombs, an image of the memory it is using, and a copy of the
process status, 1is saved in in the current directory in a file
named "core". Since not everyone appreciates just what a core
file is, (it is used for debugging purposes), they may remain in
the file system, unused, forever. You may want to search out
"core" files that are over a week long by typing

# find /a -name core -atime +7 ~prinmt
/a/len/Edit/YY/core
# 11

This time, we found only one "core" file over a week old. The
next thing to do is send Len some mail asking him (politely)
about the file. '

We have only touched upon the power of the find command. If
you want to learn more about find, check out the entry for find
in the reference manual, under Programs. '

4. USERS

Users aren’t the people who use Micronix; users are the
names that people log-in with, This may seem somewhat confusing,
but "user names" are all that a poor computer knows about. A
person logging in as the "root", for example, becomes the root
for the computer, regardless of the person’s true identity. The
computer’s only communications with you are the keys that you
type on the keyboard, so typing "root" as your user name makes
you the root.

Files and directories are owned by users. Thus, logging in
as a particular user makes you the owner of that user’s files.
The "user" system is the basis for "security" on the Micronix
system. And, even if you don’t desire any security, having each
person log-in as a unique user helps to organize the file system
and provides more information about the files in it.

The information about user names is kept in the file called
/etc/passwd. Each 1line in this file is called an account. An
account describes between five and seven characteristics of a
user name: :

the user name
an encrypted password
,4 user and group identification numbers
space for a descriptive comment
the home directory
the program to execute after log-in

SNouviwN -
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Here is a typical account from the /etc/passwd file. Notice that
colons (:) are used to separate characteristics.,

sandy:5ui7i9WSpHdj:21:3:Sandy E. 555-1212:/a/sandy:/bin/sh

The user name is the same as the name entered during log-in.
The encrypted password is a disguised form of the password the
person must know to log-in as that user. All users should have
passwords if you desire system security, but they are not
mandatory. It is pose#ible for some users to have passwords while
others do not.

The user and group identification numbers are used in file
descriptors (inodes) as a shortened form of the user or group
name. Programs that include user names in their output, 1like
owner and 1ls, use the /etc/passwd file to convert the user
identification number to a user name.

After the identification numbers, a space is provided for a
comment on the user name. This is often the real name of the
user, and their phone number. Comments are optional.

When you skip an optional field, there should be two pairs
of colons side-by-side with nothing in between them. A
/etc/passwd entry with no comment entry would look like

sandy:5ui7i9W5pHd j:21:3::/a/sandy:/bin/sh

Users are placed in their home directory after logging in.
The home directory is also established as part of the information
about a wuser. For example, using the c¢d (change directory)
command without an argument moves the user to their home
directory.

The last characteristic of a user is the name of a program to
execute after log-in is complete. Usually, this is "the shell",
a program that interprets commands typed by the user. It is also
possible to use other programs instead of the shell, for example,
a word processing program. Having a log-in program other than
the shell restricts that user to that program. The wuser
restricted in this manner logs out automatically by quitting the
program. More on this in the section on changing the accounts.

Micronix initially has only one wuser: the root, or
superuser, Although it is possible to use Micronix with only the
root user name, this is not recommended., The root user is only
intended for use by the system administrator for backups and
maintenance. An inexperienced root user can swiftly destroy the
entire file system with a simple command (which we’ll tell you
about later). To prevent the accidental destruction of your
carefully configured Micronix system, you and your associates
should always wuse their own user names. The root wuser name
should be reserved for system administration tasks.
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How do you create, change, or remove users? Well, it’s
almost easier done than said. The account command does all the
tricky work; all you need to supply is the user name. One thing
we need to mention: only the root user can use the account
program. ;

4,1. Adding New Users: account

Before using the account command, you should select a user
name. User names can be up to eight letters long. Since this is
the name used for receiving mail, it is best to pick a name that
will be recognized by other people. Also, the name should be
entirely in 1lower case letters. 1Let’s start up the account
program and add the user jayne.

# account

A) add an account
B) delete an account
C) change an account
D) short display
E) long display
F) finish

<RUB> abort

Seleétion: a
User name: jayne
Account added.

As you can see, adding a new user required that you make two
entries: you selected "a" (add an account), and you typed the
name "jayne'". That’s all there is to.it. What the account
program does for you is make an entry in the /etc/passwd file for
the new user, create a home directory attached to /a, change the
ownership of the new directory (/a/jayne) from root to jayne and
set the log-in shell to be the standard Micronix shell.

If you want to have some security on your system, you will
want to assign a password to the new user. You can either wuse
the passwd command, or select "c", change an account.

Immediately, after the line "Account added" appeared, the
main menu (choices A to F) was redisplayed. You can choose to
make more accounts, or change existing ones. When you are
finished, select "f" to finish. The changes that you are making
won’t take effect until you type "f". If you interrupt the
account program by typing DELETE or RUBOUT, none of the changes
will be made.

4.2. Removing a User

Removing a user from the system is a two step process. The
first step is to backup and remove all the wuser’s files. The
second step is to use the account program to remove the user.

24



You want to remove all the user’s files from the system just
to prevent wasted space. Whether you want to back the files up
or not is your decision to make. The following commands will
help you backup a user’s home directory, along with any subdirec-
tories. Let’s assume that the user Jayne has moved on to greener
pastures, and you want to backup her files in case she ever comes
back. What you do is type

# find /a/jayne -name "*.bak" -exec "rm {};"

# td /a/jayne /dev/mfa

Insert new media and press RETURN to continue

or type the name of a new device containing a file system.
-> ,

Function complete.

# 1]

which removes all the ".bak" files, and then copies all Jayne’s
files to a 5 1/4" floppy diskette with a file system on it. (If
there isn‘t a file system on the floppy disk, td will tell you
and offer to make ome for you.) Now, you are safely backed .up.
You can remove Jayne’s files by typing :

# rm -r /a/jayne
Last chance before obliterating jayne. OK? (Y/N)y
# 1]

The rm command with the -r option is very potent. This is
the simple command that can destroy an entire file system if used
carelessly (or maliciously). To prevent accidental damage to
your file systems, don’t log-in as root unless you need to, and
only share the root password with people you trust.

Now, for the second step. Use the account program and
select "b", for '"delete an account". A list of the current users
will be displayed, and you will be prompted for a "User name:"
Simply type "jayne", select "f" to finish, and you’re done.

4.,3. Changing Accounts

There are four characteristics of accounts that you can
change with the account command:

the user name,

the password,

the home directory, and

the shell, or log-in program.

You will wuse the change function to add passwords to
previously unprotected users, or to change the default home
directories and login shells that are created when you add
accounts.
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Changing the wuser name is the simplest change operation.
The account program will request the current user name, then the
new user name, and you‘re done. From now on, the new user name
must be entered at log-in, and will appear in output as the name
of the owner of files. The home directory is not changed.

Changing the password is almost as simple. Once again, you
will need to supply the name of the account you wish to change.
Then, you will be asked to provide a password. While you enter
the password, the screen display (echo) will be turned off.
Since you won’t be able to see what you are typing, you will be
asked to enter the password a second time to double-check what
you think you typed. The password is then encrypted for entry in
the /etc/passwd file. (The passwd command can also be used to
enter or change passwords., Non-root users can use passwd to
change their own passwords.)

The next characteristic - that you can change 1is the home.
directory. Say, for example, you add a new hard disk mounted in
the root directory as /b. You want to move the home directory of
user "becca" from./a/becca to /b/becca. The first thing you’ll
need to do is create the directory on the b drive. (account
automatically creates home directories on the a drive, so-
normally this particular step isn’t needed.)

Assuming that the new hard disk has been formatted
(formatmw), a file system put on it (mkfs), and it is mounted,
use the "make directory" command (mkdir) to create becca’s new
home directory: '

# mkdir /b/becca
# 1]

You’re not done yet, though. You still need to wuse the
account program to tell Micronix to always log becca into that
newly-created directory. You also should "give" the ownership of
the directory to the user by the owner command:

# owner -becca /b/becca
# [

If the directory originally created by the account program
(/a/becca) isn’t going to be used, copy the old files to the new
directory and remove the old one in order to keep the file system
neat,

# cptree /a/becca /b/becca
# rm -r /a/becca

4.3.1. Logging Directly Into a Program

Perhaps the most interesting account characteristic that you
can change is the log-in program, or 'shell". Normally, when a
user logs in, a program called /bin/sh is executed. This is the
Micronix shell, which puts the command prompt on the screen and
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sees that the jobs you want done get done. Micronix users almost
always access programs by way of the shell program.

The thing to understand is that the shell program is just
another program; you could just as easily set up a user that
automatically executes a word processor or demonstration program
(or any program, for that matter) as soon as he logs in. When
this user finishes with the program, he 1is logged out of
Micronix. So in effect, you have created a login name that
automatically performs a single function, without giving the user
access to other functions or to the operating system.

Such users are called "restricted users". Remember, though,
that "user" in terms of a login name doesn’t have to correspond
one-to~one with actual human beings. The superuser, who logs in
as "root", might be any of ten different people who happen to
know the root password. A restricted user may in fact be a
typist who logs directly into and out of a word processing
program, but it could also be a login name that does nothing but
display some advertisement on the terminal.

Other uses of thé restricted user feature are:
o Logging directly into the CP/M emulator instead of Micronix

o Creating login names that perform specific functions like
who (report who is logged onto the system), tty
(tell me which port I’m connected to), or date (what
day is this, anyway?)

SIMPLE EXAMPLE

You want to set up the system so that you can’walk up to any
terminal, and without logging on yourself, find out who else is
currently logged on.

Use account to create a user named "who'" with no password
and a startup shell of /bin/who. From now on, anytime you login
as "who", you will get the report you wanted. It displays
momentarily, then the login banner reappears.

BETTER EXAMPLE:

To 1lock a user into a wordprocessor named ws.com (a CP/M
program) in the /cpm directory, you would change their shell,
with the account command, from /bin/sh, to

/bin/upm A:/cpm B:./ B: A:ws

What you have done here is (1) execute the CP/M emulator;
(2) then you assigned the A: and B: drives to /cpm and the user’s
home directory, respectively. (3) You switched the current drive
over to the B: drive, where the user’s text files would reside.
(4) Finally, you executed ws, a CP/M wordprocessor on the A:
drive (which now corresponds to directory /cpm). When the user
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gives the "exit" command for the wordprocessor, he is logged out,
and the login banner returns.

4.4, Keeping Track of Accounts, Timewise

Micronix has a built-in program called last that tells you
how much time each user has spent logged on to the system. You
can get this data in a number of levels of detail, including
start and finish times of each individual session.

4.5, Account Maintenance Summary

You have seen that Micronix initially has only omne user,
named "root". You quickly grasped that root should create other
"users", and learned that the account program was the way to do’
this. You can add users and remove them with account. You can
specify a password, a home <directory, and a login shell.
‘Passwords are optional, but strongly advised. Home directories
are created for new users on the a drive, but can be moved
anywhere in the file system. The login shell is wide open for
customization, but it defaults to the Micronix shell if you don’t
specify otherwise. You can examine the results of running the
account program by looking at the /etc/passwd file. Finally, the
last program will tell you who has spent how much time on the
system. '
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5. ADDING TERMINALS

Terminals are a computer’s ears and mouth. Computers
"listen" to what you type on the keyboard, and respond via their
video-screen '"mouths". Back in the 70‘s, when UNIX was being
developed, video~terminals, alias crt’s, were rare and expensive;
teletypewritéers were used instead. Teletypewriters are noisy,
mechanical monsters that use a gang of solenoids to pound out a
* computer’s responses, and have a hard-to-use keyboard of cylindr-
ical keys. Teletypewriters, also known as ttys (pronounced tee-
tee-whys), are“still used to send telegrams and cables. Anyone
forced to work in a rdom full of ttys is slowly tortured to deaf
by the noise.

Today, we are blessed by having crt’s as terminals., Crt’s
(cathode ray tubes) work quietly, emiting only a high-pitched
whine which soon becomes inaudible. They also. don’t require
paper, ribbons, or solenoids to pound out messages. They have
civilized typewriter-like keyboards and work as much as 175 times -
faster than the old ttys.

Terminals are connected to the Decision through serial
ports. When transmitting through serial ports, 1letters are
converted from their internal form of 8 bits wide to a stream of
10 bits, which includes start and stop bits. So, a terminal that
operates at 9600 baud, that is, 9600 bits per second, can
transmit and receive 960 characters per second. The old ttys can
manage, at best, 600 characters per minute, :

There are a number of variables in the way that these ports
operate. Many computers require you to set switches inside them
so that the computer and the terminals understand each other’s
communications. With Micronix, these switches have been replaced
by programs and files that determine how to set up the ports.
The primary file of concern to you is the /etc/ttys file, which
was discussed at length back in the INSTALLATION section of the
User’s Guide. :

In Micronix, the /etc/ttys file is used to establish the
initial configuration for both serial and parallel ports. The
/etc/ttys file also provides a connection between the ports and
the software that will use the ports. For example, the serial
ports can be used by either terminals or printers.

Initially, the /etc/ttys file is set-up so that the first

two serial ports, ttyA and ttyB, will be connected to terminals,
and the third serial port, ttyC, will be connected to a serial
printer. Let’s take a look at the lines of the /etc/ttys file
that describe this set-up:

ttyA 9600 login
ttyB 9600 login
ttyC 1200 1lpr 1st

The format of the ttys file is quite simple. Each 1line,
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describing one port, begins with the name of the port. If you
look in the /dev directory you will find the same names. After
the name of the port comes the baud rate and the name of a
‘program associated with the port. "login" means that this is a
terminal port that .users can log in on. "lpr" means this is a
printer- port that will be used by the lpr program. You could
swap these settings around by editing the file, and swap your
device connections on the Decision accordingly, and things would
still work. "But don’t run off and do that right now.

There are 14 different baud rates that you can use with the
Decision serial ports. They are

50 600
75 1200
110 1800
134.5 2400
150 4800
200 9600
300 19200

Changing baud rates or port connections is done by editing
the /etc/ttys file, which can only be done by the root. You can
configure a serial port for a terminal by adding the baud rate
and the word "login" to the line for the port. For details on
the format of the /etc/ttys file, you should review the pages for
ttys in the Files part of the Reference Manual. Or you can let
the recon program (for recon-figuration) handle the details for
you.

The recon program makes changes to the /etc/ttys file
through an interrogative process, similar to the account program.
Changing the printer configuration is discussed in the section on
Configuring Micronix for your Printer in the INSTALLATION section
of the User’s Guide.  Here, we’ll discuss using recon to change
your terminal configuratiom.

One point we must make before going any further is that the
‘console must always be connected to port ttyA and set to 9600
baud. During the loading process, Micronix doesn’t wuse the
/ete/ttys file; instead, Micronix assumes that there is a
terminal connected to ttyA and set to 9600 baud. If you’d rather
set the console to 19200 baud, you can do so after going multi-
user, but you’ll have to reset the comsole to 9600 baud every
time you reset the system so that you can communicate with
single-user Micronix. (Many terminals tend to lose characters if
operated at 19200 baud, anyway).
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When you type the recon command, you will be provided with 5
choices:

Help

Configure login terminals
Configure printers

Quit and ABANDON all changes
Quit and make the changes

B L O VO (LR

You want to select "2" to make changes in terminal
configuration. The recon program will tell you which terminals
are currently configured for login, and ask if you wish to change
this. If you respond "y" for yes, you will be required to list
all the ports that you wish to designate as capable of logging
users 1in,. (Even if you don’t have as many terminals as ports,
setting up all the serial ports not used for printers as login-
capable may prove invaluable, as will be discussed later in this
section under Desperate Measures.)

To specify the ports to the recon program, it is sufficient
to type Jjust the last letter of the serial port name, for
example, A for ttyA, or D for ttyD. And you will always need to
include ttyA, for the console. If your Decision has the standard
three serial ports, ttyA, ttyB and ttyC, and an additional three
ports, ttyD, ttyE and ttyF, on a MULTI/O board, you would enter
the letters '

ABDEF

to select these five serial ports for login, reserving ttyC for a
serial printer.

Next, you will need to enter a baud rate for each of these
ports. You will also be reminded to specf?y 9600 baud for ttyA.

You should select the highest speed possible for the rest of the
ports connected to terminals, which will usually be 9600 baud.
Remember that the baud rate for the terminal has to match what
you say here.

When you have finished entering baud rates, the main menu
(the 5 choices) will be redisplayed. If you are satisfied, type
"5" to make the changes effective immediately. If you aren’t
satisfied, you can type "2" and redo things. And if you are
hesitant, perhaps you’d do best by typing "4" and getting things
straight first. The changes made by the recon program go into
effect as soon as you type "5" to quit. The recon program will
go and adjust baud rates to agree with the new /etc/ttys file.
You can type type /etc/ttys to observe the changes made by recon.

If the changes you made disrupt your communications with
Micronix, you might have to reset the system and run the recon
program while in single-user mode. This is the worst that can
happen, and isn’t really very bad at all.
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6. CUSTOMIZING THE ENVIRONMENT

The Micronix operating system makes it easy for you to alter
the outward workings of Micronix in ways that make day-to-day
operations more convenient for the system manager and other
users. We call such changes "customizing the environment"
because there are no definite prescriptions for specific changes.
We will provide suggestions and examples, but your situation and
experience will determine which features you customize. These
are changes that anyone can make, with no knowledge of Micronix
programming. .

Now then. What features are open for adaptation to your
needs? ‘

o yopr'command pfompt,

o shorthand abbreviations of your most-used commands (aliases),
o the order in which to search directories‘fof command files,

o ‘routine commands to be automatically exeéuted at loéin time,

o routine commands to be executed when the system 'goes
multi-user",

o the message of the day,
o the initial sign-on message,

o the login banner, and

o the directories and LST: device to use with the CP/M
emulator, upm. » '

Changes are accomplished by using a text editor to modify

certain Micronix files. The editor can be either the Micronix -
editor (edit) or a program such as WordStar.

The easiest customizing changes to explain, and understand,
are the various message files. These files are read by Micromnix
at the appropriate times and displayed on the console or wuser’s
terminal. We’ll talk about these first.

The other aspects that you can customize involve creating a
new file with the text editor that contains nothing but a list of
normal Micronix commands. The new file must have a certain name
and be 1in a certain place so that Micronix can find it at the
appropriate times., A typical example of this feature is to put
an fsck command in a file called /etc/rc, so the file system
automatically gets inspected every day when you go from single to
multi-user mode. You could put mount commands into the same file
to get any additional hard disks mounted without having to enter
the commands manually.
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The files involved in this customizing process are called:

o /ete/rc - the routine commands to be executed while going
multi-user,

0o sh - commands for customizing the user’s interface, the
shell, and :

o .upm - drive and LST: device designations for the CP/M
emulator, upm.

We’ll discuss each of these files in one of the sections that
follows.

6.1. Message Files

The message files are ordinary ascii character files that
are transmitted to a terminal in exactly the form that they
appear in the file. Thus, by using an editor, you can create
the very image that you want to appear on the screen.

NOTE

If you use a CP/M-based editor like WordStar
or NewWord, you will need to run the clean
program on the file after you finish editing
it. Repeat this cleaning process each .time
you edit the file. Example: after editing
the message of the day with NewWord, at
the Micronix prompt enter clean /etc/motd.

In the examples we will be using, we use the Micronix edit
program. The edit program is a line-oriented editor, meaning
that it works on a single line at a time, This makes it nice for
the purposes of this manual, but you may prefer to use a screen
oriented editor. Screen-oriented editors allow you to edit a
whole screen at a time by moving the cursor to different
positions. WordStar and NewWord are screen-oriented editors.

6.1.1. Message of the Day

The contents of the message of the day file appear when

users log in. The same message is used for all users, making it
an ideal way to convey information of general interest. Messages
are entered by editing the "motd" file, for message of the day,
in the "/etc" directory.
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For example, to change the message to read "The hard disk is
almost full again. Please remove old files", you would enter the
following: ‘ .

# cd /ete COMMENTS (don’t type)
# edit motd
"motd", 1 lines
o :Xd C deletes all lines
ta ' adds new lines

The hard disk is almost
full again. Please remove

old files. : i
. until you type the dot in col. 1
W writes it out to the disk

"motd", 3 lines
:q . and quits editing!
# 1]

Now, every person who logs on to the system will see the
message about the hard disk filling up. The message of the day
file can be changed every day, as needed. Your next message could
be a thank you to the people who cleaned up their act by copying
old files to Dbackups, and removing them from the hard disk.
Remember that you can temporarily get rid of the message of the
day by deleting the file /etc/motd (rm /etc/motd), or by chang-
ing its name (mv /etc/motd /etc/oldmotd).

6.1.2. Custom Banners

The banner -appears on terminals while Micronix is waiting
for a log-in name. You may wish to edit the "banner" file in the
"/etc" directory to customize it for your environment.  You
could, for example, edit the banner to reflect the name of your
business. Note that in this example you delete the old banmer
entirely. If you just want to make a few changes to it, DON’'T
delete it first, :

# edit /etc/banner COMMENTS (don’t type)

"/etc/banner", 15 lines )
:Zd removes the old banner
:a ready to add lines

WEST COAST SHIPPING AND STORAGE

"You don’t wait for our freight"

Tracking and Invoicing System

. a dot in col, 1 to finish
H w writes the file, and
"/etc/banner", 9 lines
:q q quits
# 11
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This editing session changes the banner to something more
appropriate for the business described above than "Micronix" in
3D letters. 0f course, we don’t mind if you leave our banner
up. If you don’t want a banner at all, just rm or mv the file.

6.1.3. Sign~on Message

The sign-on message is displayed on the console whenever
Micronix is reset. Thus, only the first user to log-on will see
this message. The delivered sign-on message assumes that  this
user has logged in ¥s "root", and issues reminders about the
responsibilities and hazards of being the superuser.

You can change this message, which is in the  file
/etc/signon, to suit your particular environment. For example,
you might include in the message instructions for running f£fsck,
correcting the date and going multi-user. This way, instructioms
are always available to the person bringing up the system, and
can be edited as necessary to reflect your individual practices.

6.2. Command Files

"Command files", in the parlance of UNIX, are known as
scripts. Just think of a script used by actors and you get the
idea. A script is a list of commands to be followed that can be
interpreted by a program, usually the shell. As mentioned pre-
viously, a script is just a list of the same sort of commands you
use day in and day out; using the script, however, saves you the
time and effort of remembering to enter routine commands.

The scripts that we are interested in here are the ones that
Micronix will "automatically" look for at certain points. The
is executed when the first person to log in at the console types
"exit", causing the system to "go multi-user”. The .upm script
is used by the upm program to designate disk drives for the CP/M
emulator. The next three sections give examples of what you can
do with these scripts.

6+2.1. Log—-in Commands: The .sh Script

The .sh script is the user’s principal tool for customizing
his or her working environment. After a user has typed in their
log~in name (and their password), a shell program (command inter-
preter is started for them. You may recall from our earlier
discussion of "accounts" that a user has a home directory and a
login shell. The home directory is usually /a/username, and the
shell is normally a program called /bin/sh, which processes
Micronix commands. :

When the /bin/sh program starts up, it always looks in the
user’s home directory for a file named .sh . If the shell
program finds the .sh file, it reads it and executes the commands
that it finds there. Applications of the .sh file are given
below. If .sh isn’t there, the shell program just proceeds to
display the Micronix prompt.
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Turnkey Users ‘

The .sh file may seem to be the ‘ideal method for creating a
"turnkey" user, that is, one that automatically executes a file.
(If you want to create turnkey users, look up the account command
description, earlier in this chapter, for instructions on
Changing the Shell.) The difference between using .sh and
account for turnkey users is that ~account creates restricted
users,. that 1is, they are logged out when they finish with the
turnkey program. The .sh turnkey programs exit to the Micronix
prompt without 1ogging the user out.

If you only use .sh to start up turnkey programs, you are
. really misusing .sh, and overlooking most of its potential.

. Aliases :
With the .sh- file, you can change the mname of, or
abbreviate, your favorite commands. This is called creating
aliases. An alias has exactly the same meaning as an alias in
real life: an assumed name. The aliases that you will use are
there to replace long or often-used command lines with an alias
named by you that is easy for you to remember. - For example,

typing

% alias ws “cd ~/ws, upnm b: /backup ws"

Z [

causes your shell to substitute the letters "ws" for the line '"cd
~/ws; upm b:/backup ws", saving you 22 keystrokes. If you often
work with CP/M formatted floppy disks, here are several aliases
that you can use:

alias fard "far mfa" - (displays floppy directory)
alias farr "far mfa -r" (copies to the floppy)
alias farx "far mfa -x" (copies from the floppy)

The "far" command reads or writes floppy diskettes in CP/M
format. (More information about far is contained in the section
on COPYING FLOPPY DISKETTES, and in the Program entry for
far.) . If you have trouble keeping the r and x flags straight,
you could create these aliases:

alias copyto "far mfa -r"
alias copyfrom "far mfa -x"
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As an example, the following commands show the listing of the
filenames on a diskette, and copying (extracting) a file from the
diskette: -

% fard

maint .bak

first.doc
install.txt

Z copyfrom first.doc

% 1]

There are other aliases that are useful for dealing with
floppy disks that have Micronix file systems on them. To use a
Micronix disk, you must first mount it (see the section on
COPYING MICRONIX DISKETTES, or the program pages for mount.) You
can create aliases for mounting and unmounting diskettes, as in

alias mof "mount mfa /f;dir /f"
alias umof "cd; umount mfa"

to save time when wusing these commands. These examples
demonstrate stringing sequential commands together with the semi-
colon. '"mof" connects the floppy file system to the /f directory
and then displays the current directory there; "umof" takes you

out of that directory (a precondition for unmounting) back to
your home directory, and then unmounts the floppy.

By keeping all these aliases in your .sh file, they are
ready to use as soon as you log-in. You can check which aliases
you have in effect at any time by typing the command "alias" by
itself. ;

Path

Another aspect of your environment that you might need to
change is called the path.. The path is the 1list of directories
to be searched for the program that you have requested. The
default path is: first, your current directory; next, the
directory /bin; and finally the directory /usr/bin.

You would want to change your path if, for example, you have
programs installed into ‘a directory that is not part of the
default path. Suppose you have added a directory with database
programs in it, called /db. You would add this to your path by

typing
path . /db /bin /usr/bin

making /db the second directory to be searched for commands.
(The dot stands for your current directory.) If you want this
path to be in effect every time you log in, put the path command
in your .sh file. Otherwise it stays in effect only until you
log out,
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Another interesting, and fun, aspect of the environment to
change is the prompt. The prompt that comes with your system is
a percent sign (%), or a pound sign (#) for the superuser. You
can change the prompt to make it more descriptive by substituting
the user name for the percent sign, for example,

prompﬁ “rik: "

changes the prompt to "rik: ". Leaving a space after the prompt
makes your command line easier to read. If having your own name
on the command lines isn’t interesting enough, you can try
something like C

prompt "What is your command, master? "
for a real feeling of power, or
prompt "Like, how’s your karma?"

if . you want to be mellow. Adding the prompt line to your .sh
file will make it automatic and permanent, until you remove the
line from .sh. '

Miscellaneous .sh Tricks'

You can also add other commands to your .sh file. You can
include the mail command, for example, and automatically check
your "mailbox" while logging in. Another neat one is to include
the command '

echo There are ‘who | lines' users on the system.
which will report how many other users are logged in.

The thing to remember with most .sh commands is that they
will take some time to execute EVERY time you log in. If you are
sometimes impatient, you can interrupt these commands by typing
rubout or delete. If you are always impatient, refrain from
adding commands to your .sh file. The alias, path and prompt
commands are built into the shell so they will be done quickly;
thus, they can still be used by impatient people.
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The .sh file belongs in your home directory. Use an editor
program to create your own .sh file. (Remember to "clean" the
file 1if you create it with a CP/M editor 1like NewWord). For
starters, here is the .sh that we have been talking about ("rik"
on the first line is the customized prompt):

rik: type .sh

alias fard "far mfa"

alias copyto "far mfa -r"
alias copyfrom "far mfa -x"
alias mof "mount mfa /f;cd /£"
alias umof "cdj;umount mfa"
prompt "'rik: "

path . /db /bin /usr/bin
echo There are ‘ who | lines
rik: []

.

users on the system.

6.2.2. -Routine Commands File: /etce/xe

The commands in the /etc/rc file are automatically executed
as part of the process of going multi-user. After the root user
has accomplished the tasks of checking the root file system and
setting the date, the command "exit" is typed to make the system
go multi-user. Since you can count on this point being reached
reliably, it is a good place to perform routine tasks.

Typical tasks that belong in this file are removing tempor-
ary files from the previous day’s activities, testing additional
file systems, mounting those file systems, and waking up daemons.
Let’s look at the /etc/rc file that may have come with your
Micronix system. ' ‘

# type /etc/rc

echo Starting update daemon
echo Starting network daemons
netdaemon

update
# 11

The echo commands are pretty straightforward: they display
the message that follows them on the console. netdaemon is the
command that wakes up the network daemon which manages network-
ing. wupdate awakens the update daemon., The update daemon is
responsible for periodically executing the sync command, which
synchronizes disk buffers in memory with the appopriate blocks on
the disk. No multi-user system should be without an wupdate

daemon to watch out for it.

So, you see that you already have a routine command file
with some commands in it. Now we’ll tell you how to improve on
it.

One of the things that you do when you use a computer is

generate temporary files. Some programs, such as edit, create
temporary files when they are used. Humans are also known to be
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the creators of temporary files. Micronix has prepared for this
by having a special directory appropriately named /tmp.

Making the /tmp directory truly temporary should mean that
files are erased from /tmp on a regular basis. This is obviously
a job for the rc file. Including the commands

echo Removing temporary files ffom,/tmp.
era /tmp/*

sends a message to the console and removes any files in the /tmp
directory. Now, files 1left in the /tmp directory are truly
temporary, because they will be removed by the rc file. ’

Another routine task that you may be faced with is mounting
additional file systems. Your Micronix system has the root file
system "built-into" it, so it isn’t mountable. But, if you buy
another hard disk to use with your system, it will need to be
mounted every time after you reset the system.

To mount the disk drive, you have to enter a mount command ,
along with the name of the drive and the place in the file system
to mount it, and wait for the process to complete. For example,
to mount a second 16 megabyte hard disk, the command is

mount mlé6b /b

You should put this command in the rc file so that you won’t
have to think about doing it every day. And, we hope that you
remember that file systems should be checked before they are
mounted, So, we’ll bundle these two commands together, and add
them to the rc file, as in

“echo Checking the second file system.
fsck /dev/mlédb
echo Mounting the second file system.
mount mléb /b

When you type "exit" from single-user mode, the commands in
the rc file will be executed. After the echo command reports
"Checking ...", the fsck command performs its thorough checks of
the unmounted file system on the second hard disk., This will take
about 5 or 10 minutes, but is well worth the time. Then, the
second echo command notifies you that it is "Mounting ...", and
the mount command adds the new file system to the directory /b.
From this time until the system is reset, the second hard disk
will comprise the /b directory.
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OK. Let’s add the commands we discussed to the rc file and
see what we’ve got:

# type /etc/rc

echo Checking the second file system.
fsck /dev/mléb

echo Mounting the second file system.
mount mléb /b

echo Removing temporary files from /tmp.
era /tmp/*

echo Starting update daemon

echo Starting network daemons
netdaemon

update

6.2.3. Configuring upm With .upm

upn" is Micronix’s way of imitating CP/M, which is an
operating system quite distinct from Micronix. It is there to
enable you to take advantage of all the well-tested and inexpen-
sive software available for CP/M systems. ".upm" is a file that
you create to tell upm where to find and put things.

CP/M has a very different file system from Micronix. The
location of a file under CP/M is determined by which disk drive
it is on. Therefore a CP/M filename might be "A:frogeyes'™,

meaning the file "frogeyes" is on drive A:.

Get this straight right now: There is no inherent connec-
tion between CP/M drive names (like A:) and Micromnix directories
(1ike /a). You make these connections with explicit commands.
The details of using upm are discussed under '"upm" in the

Programs section of the Reference Manual.

The .upm file sets wup drive designations for the CP/M
emulator, upm. A .upm file is not a shell script. Rather, it is
a set of instructions that are passed to upm. When upm begins to
execute, it looks for a .upm file 1in either the home directory
(like a .sh file), or in the current directory. A typical .upm
file looks like

% type .upm
a:/cpm b:./ 1lst:/dev/ttyC
z 11

which sets the A: drive to the /cpm directory and the B: drive to
the current directory. Any printer output to the LST: device is
routed to the port ttyC, where presumably a serial printer is
connected. The upm entry in the Reference manual provides a
clearly written and detailed description of how upm works, and
what you can do with your .upm file.
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7. SECURITY

Whether you 1like it or not, your Micronix file system
requires that you do something about security. You might only
need to secure your files from being erased by the nine year old
computer wizard on your home system. Or, the files you wish to
protect may contain truly sensitive material, such as your pay-
roll accounts, financial analysis of your next year’s sales
potential, or letters to your mistress.,

Security in Micronix is focused on two issues: passwords
and file access permission. Passwords are relatively easy to
discuss and implement; file access permission is a more  complex
topic, and an ongoing process. This being the case, we’ll talk
about the easy one - passwords - first, and tackle access
permissions next. Finally, we’ll talk a 1little about file
systems on floppy disks, and the threat they may pose to your
system’s security.

7.1. Passwords:

Passwords are entered for each user with the passwd command
or with - the change account selection of the account program
(explained toward the beginning of this division). The passwd
program prompts the user for the information required, and is
self explanatory. Whenever passwords are entered, the display to
the terminal is turned off. So don’‘t be surprised when the
letters you type for your password are not displayed. This 1is
done for security. :

Passwords are kept in encrypted form in the file
/etc/passwd. A user’s 'passwd" entry also contains several
fields of information, which were collected when the user entry
was created with the account program. This includes the wuser’s
name, a numerical user and group identification number, comments
about the wuser, his home directory and command interpreter
program. This informaion was explained previously in the section
on Users. A typical /etc/passwd file will have entries that look
like:

root:kse86bklsdf:O:O:super:/:/bin/sh
pam::10:1:Pam Smiles, sec.:/a/pam:/bin/sh

The colons separate fields of information. Passwords are
the second field of information. Looking at the encrypted
password for root only discloses the encrypted word. Thus, the
passwd file may be read by anyone without disclosing anyone’s
unencrypted password. Notice that Pam is not using a password so
her password field is empty (the two colons come together ::).

Because Pam isn’t using a password, anyone can log-in as
"“"pam" and become the owner of her files. Now, maybe the files
owned by Pam aren’t considered sensitive security-wise, but the
issue extends beyond Pam’s files. For example, just knowing
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Pam’s name would allow an intruder to log on to your system. And
once logged in, the intruder has access to more than Pam’s files.
The first thing that a clever intruder does is 1look at the
/etc/passwd file and get the names of other user’s without
passwords. The /etc/passwd file cannot be read-protected without
disrupting other Micronix programs, thus the passwd file will
always be accessible. '

The intruder who has logged in -as Pam has free access to
files owned by Pam, to unprotected files owned by anyone else,
and to files shared by other members of Pam’s group. (See the
next section or the Programs division entries for chmod and owmer
to get more information on groups and file ownership.)

If you feel like we’re trying to encourage you to force all
the people on your system to use passwords, you’re right.
Although it is possible for an individual user to provide
protection for his or her files, your system is exposed to great
danger by having even a single user without a password. Always
add a password to new user accounts. The individual user can
change the password if they so desire. And periodically check
the password file for unprotected accounts. You can use the grep
program t6 pick out accounts with blank password fields.

# grep "::[0-9]" /etc/paéswd
pam::10:1:Pam Smiles, sec.:/a/pam:/bin/sh
# 11 ‘

The grep command picks out the lines in the file that contain two
colons (::) back to back followed by any number ([0-9]). Don’t
forget to quote the search pattern ("::[0-9]") or the shell will
expand the pattern before it reaches grep.

An entire chapter could be written on ways of broaching
file system security. Breaking a system’s security has become
something of a sport among hackers (computer programmers and
lifeforms that prefer dealing with computers to dealing with
people). Most of the ways of breaking into UNIX systems, which
includes Micronix, rely on having access to a wuser account.
Password protection denies this basic access to intruders.
Hopefully, the people who have legitimate access to the system
won’t be your security risks by giving away their passwords. Be
especially careful deciding with whom you will share the root
password. : :

7.2. File Access Permission

Micronix creates files that are accessible to any user. The
owner of a file, that is, the user who requested the creation of
the file, may choose to limit access to the file. This is useful
even in a solitary user environment because it allows the user to
write-protect files to prevent accidental erasure. In more
sensitive environments, changing the access permission of files
must become a routine, as files are created without any
protection.
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Micronix divides the users that may access a file into three
categories: - ’

o owner - the owner/creator of the file,

o group - members of the owner’s group, and
o other - all other users.

The owner and other categories are clear in themselves; groups
are a special category that hasn’t yet been mentioned. The group
category allows the users on a system to share access with other
group members. Membership in a group is determined by the infor-
mation in the /etc/group file. We would like to refer you to the
Files section of the Reference Manual for more information about
establishing group membership, if you are interested. Our
experience has shown us that few installations actually make use
of groups. '

For each of the three categories of users (owner, group and
others), the same three types of access permissions are possible
for files:. read, write and execute permission. The ls command
with -1 (long listing option) displays the access permissions for
files . as part of the listing. As an:example, we can create a
file by redirecting the output of an echo command and look at the
access permissions for it:

/

% echo Hello > test

%Z 1s -1 test : . /
rw-rw-rw- 1 rik : 6 Jun 14 17:38 test

% 1]

The first nine characters in the listing for "test" are the
access permissions. (The name of the file owner, rik, appears’
shortly after the access permissions). With only a little bit of
deduction, you can see that r stands for read, w for write and -
for permission denied. What’s missing in this example is x for
execute. Micronix assumes that redirected output will be a text
file, not an executable one, s0 execute permission is denied
here. You should also note that read and write permission is
given for all three categories:

owner group other

N

IW=Iw=rw—

This means that our test file is totally unprotected. Now,
let’s take a look one of the programs in the /bin directory and
see how it is protected.

% 1s -1 /bin/fsck
rwx--x--x 1 root 27833 Mar 31 11:34 /bin/fsck
%z 11
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The fsck program is certainly one that you wouldn’t want to
erase by accident, or allow anybody to change. Looking at the ls
listing for fsck, you can see that the file is owned by the root
user,  who has read, write and execute permission. All others
have execute-only permission: reading and writing the fsck file
is denied. So, anybody may execute the fsck program, but only
the root can copy it (read permission) or change it (write
permission). : ‘

Keeping in mind that files are created with all permissions
granted to everyone, you need to know how to set the permissions
to protect your files and directories. The chmod program can
change the access permissions on both files and directories. The
description of how to use the chmod program in the Reference
Manual is quite good, so we won’t repeat it here. Rather, we’ll
give some examples of how to protect your files and directories
that will work until you feel like reading the reference entry.

The most common way that you will be setting your access
permissions to protect a file is removing all permissions for
others. Then only you, the owner, will be able to access the
file. The way to do this is with the command

% chmod go-rwx test

%Z ls =1 test
TW——————— 1 rik 6 Jun 14 17:38 test

%z (1]

which denies (-) the group and others read, write and execute
permissions on the file test. You will substitute your own.
filename(s) for "test" when you use chmod. Since you will need
to use this chmod command to protect any file that you create,
you might want to alias it to save yourself having to type it and
remember it. For example,

% alias deny "chmod go-rwx"

% deny topsecret
% 1]

makes "deny" an alias for '"chmod go-rwx", and on the second line,
"denies" access to the file "topsecret" to the group and others.
Add this alias to your .sh file to make it automatic. To add
write-protection to the files you don’t want to inadvertantly
erase yourself, you can use the command

% chmod u-w topsecret
% [1]

which write-protects the topsecret file from your own misdoings.

Read, write and -execute permissions work somewhat
differently for directories. Read permission allows the listing
of the directory with dir or 1s. Write permission allows files
to be written in a directory, or filenames changed. Neither read
nor write permissions do anything that protects the files within
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the directory, that 1is, a file that is in a write-protected
directory may be written to, unless the file itself is write-
protected. In Micronix, a directory is a special file containing
filenames and 1links to files. Read or write protecting a
directory controls the ability to read or write 'in the
directory, not in the files listed by the directory.

Execute permission for directories means permission to
search through a directory. [Essentially, searching is a form of
reading the directory performed by the operating system to access
the link to a file. When execute/search permission is denied on
a directory, mno files or subdirectories listed in that directory.
may be read or written. This means that you can protect files
within a directory and its subdirectorieés by removing execute-
permission for it. The deny alias we set up earlier will serve
here to remove execute permissions (and incidentily read and
write permissions) from a direc¢tory that we want to protect.

%Z mkdir secret

% 1s -1 secret A

d=-~TWXrwXrwx 1 rik 32 Jun 15 11:04 secret
% deny secret ‘

% ls -1 secret

d=-rwx——---- 1 rik ' 32 Jun 15 11:04 secret

z ]

In this example, we created a directory named "secret'" .and
displayed its initial access permissions: it’s open to anyone.
Then, 'we changed it using the deny alias (for chmod go-rwx) to
remove permissions for everyone except the owner. Now, any file
copied or created within secret; and any subdirectories, will be
protected without having to use chmod on the individual files.

7.3. Protecting Diskettes

There are three system security aspects relating to
diskettes: backups, the standalone Micronix diskette and
mounting diskettes. The issues here a somewhat advanced; only an
experienced UNIX or Micronix user would be a real threat in these
cases. Access to the root user (presumably on a different
Micronix system) is also necessary for most of these techniques.
And, 'adding protection for these cases may involve a nuisance
factor that far outweighs the benefits.

The most obvious of these threats involves backup diskettes.
While you are backing up your hard disk, you are creating
duplicate files on a file system on a floppy diskette. These
files, as are all files in Micronix, are created with all access
permissions. What this means is that anyone who has access to
the backup diskettes can mount a diskette and examine any file on
it. There are two things which you can do to prevent this: keep
the diskettes locked in a safe place (not a bad idea in general),

and use chmod to limit access to the files on the diskette. For
'~ example, to limit access to files on a backup-diskette, you need -
to type
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% mount mfa /£

% chmod go-rwx /f/*
% umount mfa

%z [1]

The chmod command limits access. to the owner, presumably the
root, of the files on the diskette. As explained in the previous
section, removing execute/search permission from a directory
prohibits access to its files and subdirectories. This three
step process would #eed to be repeated for any backup diskette
containing sensitive files. You can make this process simpler
for yourself by creating a file with these three commands in -it,
and executing the file by using the source command with the
diskette already inserted.

The Standalone Micronix diskette forms the second diskette
security -hazard. Anyone who has access to a copy of the Stand-
alone and can reset the 'system can become the superuser, and
access any file on the hard disk file system. Once again, the
solution is to keep the Standalone diskette locked in a safe
place. Adding ‘aypassword to the root user on the Standalone is
not advised, because having the Standalone is protection against
forgetting or losing the root password.

The third and final hazard posed by floppy diskettes will be
. outlined only. Essentially, a person with access to the root
user on a different system can create a shell program on a floppy
diskette that will enable him or her to have root privileges on
any Micronix system that the diskette can be mounted on. This is
getting rather paranoid, since it involves: a knowledgeable user
with bad intentions who knows the root password on another Micro-
nix system, and an ordinary password on your system.

If you feel that it is necessary to protect yourself from
this, you can restrict the use of the mount command to the root
user by using chmod (or the deny alias). Then, only persons who
know the root password will be able to mount diskettes. (Anyone
knowing the root password won’t need to mount a special diskette
to have unlimited access to the file system). Such draconian
measures as this are generally reserved for banks and the
National Security Agency because of the inconvenience involved in
restricting mount to the superuser.

To summarize, most of the security problems involving
diskettes can be eliminated simply by keeping the diskettes with
sensitive material on them under lock and key. Since you
wouldn’t want to lose any of these diskettes anyway, locking them
away is a practical and almost painless solution.
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8. COPYING FLOPPY DISKETTES

You will be duplicating floppies to create redundant backups
of the hard disk or if you have data you want to share with other
users. :

We’ll give you step-by-step - instructions for copying
diskettes momentarily. "Source diskette" means the floppy you
want to copy; 'destination diskette" is the freshly formatted
diskette that you’ll copy to. The general procedure goes
something like this:

1. Use the df command to make sure you. have enough room on the
hard disk to receive the contents of the source diskette.

2. TFormat the destination diskette with the fdj program.

3. If you want the destination diskette to be "mountable",

.that is, if you want it to possess a Micronix file system,
give it one with mkfs.

4. Copy the source diskette into a temporary hard disk
directory.

5. Copy the temporary hard disk directory to the destination
diskette. :

6. Remove the temporary hard disk files.

NOTE: 1If you are copying a floppy that was produced by dumping a
single chunk of the hard disk, it would probably be easier for
you to get duplicates.by repeating the hard disk dump instead of
using the procedure above. And, if you have two floppy drives,
you won’t need to use the hard disk for temporary storage because
you can copy directly between the floppies.

8.1. Preparing Your Diskettes (Formatting)

New diskettes must be prepared before using them with your
Decision. This preparation is called formatting, and serves
three functions:

o dividing the diskette surface into sectors, like
slicing up a pie, '

o filling in the sectors with an "empty" pattern, (the
byte E5), and

o marking the first sector of the diskette with a byte
that labels the diskette with the type of format used.

When you buy floppy diskettes they have (most likely) been
preformatted. This 41s all well and good because diskettes are
tested during the formatting process. However, you want to
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format. diskettes specifically for use with the Decision for the
best results. Also, if you are planning to recycle old
diskettes, it is a good idea to reformat them, as formatting will
erase everything on the diskette.

Formatting erases EVERYTHING that was previously on‘ a
diskette, so never format a diskette that contains files you want
to keep.

The Micronix formatting program is called fdj, short for

format DJDMA (DJDMA is your floppy disk controller board.) To
get the ball rolling, you can type

% £dj
DJDMA Formatter

5 inch soft sectored formats
A) Morrow single sided
B) Morrow double sided

5 inch hard sectored formats
C) Single sided
D) Double sided
E) Morrow Micronix

8 inch formats ‘
"F) CP/M standard single density
G) Morrow CP/M double density
H) Morrow Micronix

Do it yourself
1) Other

which invokes the fdj program in interactive form. We’ll show

you how to use fdj’s menu first, for 5 1/4 and 8 inch formats,
then we’ll explain fdj’s command 1line options, for non-
interactive use.

8.1.1. FDJ’s Menu Selections: 5 1/4" Drives

If you have a 5 1/4 inch drive, you will be selecting one of
the first five (A-E) formats. These five formats are divided
into soft and hard sectored types. Micronix diskettes are hard
sectored. Hard sectored means that there is a hole punched in
the diskette material marking the beginning of each sector.
There is also an extra hole that marks the first sector. Micro
Decision diskettes are soft sectored. Soft sectored diskettes
have only the single hole that marks the first sector.

You can check to see if a diskette is hard sectored or not
by looking through the small hole in the diskette envelope
(called the index hole) and rotating the disk material through
the large hole in the middle and counting the holes. As soon as
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you have seen several holes, you know you’ve got a hard sectored
diskette. Soft-sectored diskettes have a single index hole in
them. Please be aware that there are also l6-sectored diskettes
available which will not work with your system (you use 10), but
these are rare.

I1f ydu are planning to use both sides of the diskettes for
maximum capacity, buy diskettes certified as double-sided.

‘The first two format selections are for creating diskettes
compatible with the Morrow Micro Decision. The Micro Decision
format creates 1024 byte sectors on soft sectored diskettes.
Obviously, you will want to select A for compatibility with
single sided Micro Decisions, and B for double sided.

The next three format selections are for hard sectored
diskettes. Selections C and D create formats compatible with
North Star Computers hard sectored formats. The North Star
format is 35 tracks of 512 byte sectors. You must, of course,
select either single or double sided depending on the capability
of the other system you wish to exchange information with. All
Micronix systems come equipped with double sided drives.

The E selection is the one for use with Micronix systems. E
selects double-sided, 512 bytes sectors and 40 tracks per side.
This gives you the maximum storage capacity possible for 5 1/4"
diskettes. -

After selecting a format for 5 1/4 inch diskettes, you will
be asked to choose a drive number. As far as the fdj program is
concerned, your drives are numbered from 0 to 3. 1In single drive-
systems, the drive number will always be zero. (Confusion
factor: some programs number drives 0-3, while others use letters
a-d.  There is a direct correlation between the two. The thing
that determines the drive number is 'a jumper or switch inside the
disk drive.) '

Selection:
A) drive 0
B) drive 1
C) drive 2
D) drive 3

Selection: Drive 0.

Insert a write enabled diskette in 5 1/4 inch drive 0
Press <RETURN> to format, anything else to quit

Back in the Installation sector of the Guide, we discussed
write~protection in the Floppy Disk Tutorial section. In brief,
the write enabled diskette that you will be inserting will have
the notch uncovered for 5 1/4 inch diskettes. Any new diskette
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that you buy will have the notch uncovered. When you have
inserted the diskette, press the RETURN key to start formatting.
After formatting is finished, you will asked (again) to inmsert a
diskette and press return to format. Pressing any other key will
return you to the shell.

If the diskette you are formatting has any bad sectors, we
advise you to throw it away (or return it to the vendor). Bad
diskettes are not worth the risk of losing valuable data. If you
want to make the newly formatted diskettes capable of booting
CP/M or loading Micronix, read several sections ahead on WRITING
THE SYSTEM TRACKS. After the section on formatting 8 inch
diskettes, we will  show you how to create one line format
commands . '

8.1.2. FDJ’s Menu Selections: 8" Drives

IBM 3740 format is the accepted standard for 8" diskettes.
But there are many variations of the standard in use. The
variations involve differences in the sector size, and minute
differences in the patterns that separate sectors. IBM 3740
formats are soft sectored, meaning that the software must
determine where the sector boundaries are and the identity of the
sectors. This is where there are differences in some of the
"standard" formats. If you are trying to make a diskette
readable on other "standard" 8" disk systems, choose F for single
density CP/M format with 128 byte sectors.

If you are formatting diskettes for use with Micronix or

CP/M, you will be selecting G or H. Micronix uses a block size
of 512 bytes and this is the sector size you choose by selecting
H for diskettes used on Micronix. If you are creating diskettes
that will be shared with a Morrow 8" CP/M system, rather than
exclusively with Micronix, use the G selection for 1024 byte
sectors instead. Using lk sectors will work with Micronix, but
will result in somewhat slower writing, slightly faster reading
and about a 77 increase in storage capacity over 512 byte
sectors.

There 1is a physical difference between single and double
sided 8" diskettes. On single sided diskettes, the index hole, a
small hole used in determining the beginning of the first sector,
is almost directly opposite the oblong slot used for reading and
writing. On double sided diskettes, the index hole has been
punched more to the side (about one o’clock, looked at label side
up). The disk drive will determine which type of diskette you
have inserted, and fdj will behave accordingly.

51



You will wusually want to select H for maximum efficiency
with Micronix. 1Invoke the fdj command, select H and a drive
number (drive O in single drive systems), and insert a write
enabled 8" diskette. Write enabled 8" diskettes have the notch
on the edge opposite the label covered. Press the RETURN key
when you are ready to begin formatting.

After formatting is completed the program starts over. If
you want to format more diskettes, insert another diskette and
press return. Otherwise, type anything else to return to
Micronix. If you wish to make a diskette capable of booting CP/M
or loading Micronix, read the section called WRITING THE SYSTEM
TRACKS. ‘

8.1.3. FDJ’s Other Selection

The last of fdj’s format selections is called "Other", the I
selection. Other actuallyvineludes all of the formats previously
mentioned.  When you select I, you will be able to choose all of
the parameters used by the formatting program, instead of
- selecting a particular subset of them, for example, double sided
Micro Decision. ‘

The . Other seléction is for those who  know which format
parameters they wish to select. You need to know, for instance,
not only the sector size you want, but also the number of sectors
per track. And, 1if you choose an impossible combination of
sector size and sectors per track, your formatting will fail. 1If
none of the first eight selections will work for your particular
application, you may be able to use the Other selection. Other
is intended to give you the maximum control over formatting for
unusual circumstances. For normal formatting, do yourself a
favor and stick to the first eight selections. )

8.1.4., Format Options: fdj One-liners

Now that you have learned to use fdj interactively, you

probably have some idea about the formatting choices that you
will generally be using. You can combine your choices and the
fdj command into a single line. Then you can alias this line so
you’ll not have to think about it again.

If you ever forget the fdj options, there’s no need to be
embarassed or to consult your manual. You can just type fdj with
an illegal option and it eill display the legal options for you.
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% £fdj —x

x: Missing numeric wvalue ‘ .
Valid argments are b, i, d, s, and t.
Here are meanings and legal values:

b means bytes per sector, (128, 256, 512, 1024)
i means inches. (5, 8) .
d means drive number. (0, 1, 2, 3)
s means sides. (1, 2)
t means tracks. (35, 40)
P

Example: f£dj -b512 -i5 -d0 -s2 —t40
z 0] '

The example given by fdj caﬁ be translated into

-b512 512 byte sectors,

-i5 5 1/4 inch diskettes, .
-d0 drive O,

-s2 double sided and

-t40 40 tracks.

-

This would be most appropriate for formatting diskettes on a
single drive system with a 5 1/4" drive. If you were using
single sided diskettes, you would substitute =-sl for =-s2. If you
were formatting an eight inch diskette, you would change -15 to
-i8. This should give you some idea of what’s happening. To
make things as clear as glass, the following aliases can be added
to your .sh file to automate your formatting procedures.

alias fmt5 "fdj -b512 ~i5 -d0 =-s2 ~-t40" <- hard sectored

alias fmt8 "fdj -b512 -i8 -dO" _ <= IBM 3740
alias fmt8sin "fdj -b128 -i8 -dO" <~ IBM single d.

alias fmtmd "fdj -bl1024 ~i5 -d0 =-s2 -t40" <= Micro D. soft
alias fmtns "fdj -b512 -i5 -d0 -s2 -t35" <~ North Star

When you are selecting an alias for formatting, make sure you
select ones that are more than one or two letters long and easy
to remember. You don’t want to be formatting diskettes by
accident.

8.2. Checking the Hard Disk’s Free Space

Since you’ll be copying the source diskette into a temporary
hard disk directory, you better make sure you have enough room.
This 1is very simple. You can use any hard disk in the system,
but we’ll assume you’re using the root device ( / ).

Type:
% df /dev/ml6a

df will return the number of available blocks to you. For single
sided 5 1/4" diskettes, 500 blocks will be enough. Double-sided
5 1/4 floppies are covered by 1000 blocks, as are single-sided 8"
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diskettes. Double-sided 8 inchers may need as many as 2000
blocks. These figures assume your source diskette is full; if it
.is only part full, the required number of blocks can be adjusted
downward in proportion. S _ *

‘ If you don’t have enough space on the hard disk, you’ll need
to back up some of the least used files to floppies and remove
them from the hard disk. Refer to the later section "Backing up
the Hard Disk" for instructions.. ‘

8;3. Copying CP/M Diskettes

There is a simple four step procedure for copying diskettes
with CP/M directories on them. (Look at the next section if you
want to copy diskettes with Micronix file systems on them.)

The first step is to establish a place for temporarily
storing the contents of the source diskette.

% mkdir /tmp/temp
% cd /tmp/temp

to create a new and empty directory and make it the cdrrent
directory. Now, insert the diskette you would like to make a
copy of and type ' ' '

% far mfa -xv A for 5 1/4" drives, or
% far fla -xv for 8" drives.

This command,cqpies the entire floppy disk to the new directory
that you just made.

The next step is to remove the diskette your are copying and
insert a newly formatted diskette. Then type

% far mfa -rv for 5 1/4" drives, or
% far fla -rv for 8" drives

and the contents of your current directory will be copied to the
floppy diskette. If you changed directories between the
extraction (far xv) and replacing the files (far rv), this won’t
work properly.

The final step is to clean up the temporary directory by
removing it. Do this by typing

Z cd

% rm -r /tmp/temp
Remove all files? y
z [

You can put off this final step and repeat step three if you want
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additional copies of the same diskette made.

8.4 Copying Micronix Diskettes

Micronix diskettgs are ones that you (or someone) have
created file systems on with the mkfs command. The standalone
Micronix disk all have file systems on them. Any disks that were
made wusing the td (tree dump) command also have file systems on
them. To copy these disks, you temporarily attach them to the
main (root) file system, copy them into a temporary directory and
disconnect the disks. (If you have two disk drives, you mount
the file systems on both diskettes and copy directly between
them). Then a file system is made on the new (formatted)
diskette, it is mounted (attached), copied to and unmounted
(disconnected). This section explains these steps in detail.
See the section mount in the Programs division of this manual for
more discussion of what mounting is all about.

The root directory, /, has a subdirectory, named /f,
intended for use in mounting floppy disks. If you are using this
directory for something else, no problem. Just create another
directory with the mkdir command and use it. For example, the
command

% mkdir /flop

creates a new directory named /flop. If you go this route, be
sure you substitute "/flop" for "/f" in the commands that follow.

If there 1is a diskette already mounted, don’t remove it
until it has been unmounted (see step 3). To mount the floppy
diskette that you wish to copy, insert the diskette and use this
command:

% mount mfa /f for 5 1/4" drives, or
% mount fla /f for 8" drives.

For the rest of this explanation, we will use the name 'mfa" and
not repeat the commands for those of you with 8" drives.
Instead, we will rely on you with 8" drives to substitute
"fla". Thanks. ‘

The mount command adds the file system on the diskette to
the file system on the hard disk. This is like grafting a branch
onto a tree, except in this case the joint is invisible. A
mounted file system is completely a part of the entire file
system. If the diskette you are trying to mount does not have a
file system on it, the mount command will issue a complaint

% mount mfa /f
/dev/mfa: Not a file system

% (]
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Perhaps you have a CP/M directory on this diskette? Look in the
previous section for advice on copying CP/M diskettes.

Now for step 2. We can use the cptree command to make a
duplicate of the file system on the diskette on the hard disk.
You need to make a temporary directory to copy into on the hard
disk. Cptree handles creating thé necessary subdirectories, so
just type. N

% mkdir /tmp/f
%Z cptree /f /tmp/f

and sit back and wait a couple of minutes. If you get a. disk
full error message, it’s not going to be possible to copy the
entire diskette at once unless you clean up your hard disk by
removing unused files or copying them to backups. The Maintain-
ing Free Disk Space section of this manual has a few tips on
doing this. Otherwise, you can use the cp command and copy only
a few files at a time, rather than the entire diskette,

Finished copying? Good, time for step 3.

In step 3, we disconnect the floppy diskette from the file
system by unmounting it. The command for unmounting diskettes is
quite simple: '

% umount mfa

z [l

There is a trick to it, though. Notice that there is no "n"
after the first "u" of umount. If you type the command as

7% unmount mfa

Command not found.
% 1

the command "unmount" won’t be found. Use umount.

Step 4 entails making a file system on a formatted diskette.
Like the other commands, there is nothing complicated about this.
Insert the formatted destination diskette and type

% mkfs /dev/mfa

Please remember to substitute "fla" for "mfa" if you are using an
8" drive. The mkfs command automatically determines the size of
the disk you are using and writes a Micronix file system on it.
The display after using the mkfs command on a standard Micronix 5
1/4" diskette (selection E of fdj) is:

% mkfs /dev/mfa

Device size: 760 blocks
File system size: 760 blocks

Function complete.
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%z []

The whole process takes about 20 seconds. The mkfs command will
_check the diskette that you are using before creating a file
system on it to see if there is already a file system there.
Making a file system obliterates any file system previously on
the disk, so the command produces this warning if a file system
is present: "

/dev/mfa: Alreédy contains a file system!
DESTROY the old file system ? (Y/N)

If you type "y" <RETURN>, a new file sjstem is created on the
diskette. Typing anything else will abort the mkfs command.
Mkfs can not detect a CP/M file system on a disk.

Step 5 is mounting the newly created file system. This is
exactly the same as step 1. With the diskette that contains the
new file system still in the drive, type

% mount mfa /f
%z 11

and your new diskette is mounted.

In Step 6, we copy the contents of the directory we created

by copying the original diskette. This is very much like step 2,
only the arguments are reversed:

% cptree /tmp/f /f
% 1]

This may take as long as 7 or 8 minutes, depending on the the
number of files. When the cptree command is finished, you have a
complete copy of the original Micronix diskette resting in the
drive. Before removing the diskette from the drive, use the
umount command:

7 umount mfa
%z 1]

You can remove the diskette after unmounting it. Now, if you
want additional copies of the same diskette, repeat steps 4
through 7. When you have all the copies you need, remove the
temporary directory that was created on the hard disk:

% rm -r /tmp/f
Remove all files? y

% 1]

Don‘t forget this step! You don’t want to leave any unused files
cluttering up your hard disk. Develope the good habit of
immediately erasing files that you don’t need any more and you
can put off the time when your hard disk becomes full.
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Since there are many steps in the process of copying
"Micronix dlskettes, the following is a summary of the commands
used. The comments on the right side are just that: comments,
not part of the commands, so don’t ‘type them.

8.4.1 Summary of Copying Micronix Diskettes

XXXXXXXXXXXXXXX}_{XXXXXXXXXXXXX}Q(XXXXXXXXXXXXXXXXXX}D(X‘XXXXXXXXXXXX

~ COPYING MICRONIX DISKETTES

% mount mfa /f insert diskette to copy

% mkdir /tmp/f make a temporary directory

%4 cptree /f /tmp/f copy it to the hard disk

% umount mfa and remove it; insert new diskette
% mkfs /dev/mfa " make a file system on it

Device size: 760 blocks
File system size: 760 blocks

Function complete

% mount mfa attach the new diskette

% cptree /tmp/f /f copy to it from the hard disk
% umount mfa disconnect and remove it

Z rm -r /tmp/f erase the temporary files
Remove all files? y :

% 1] Done.

XXXXXXXX XX XXX XX XX XXX XX XXX XXX XXX XX XX KX XX XXX KX XXX XXX XX XX R KX XXX XXX

These steps copy all the files from one diskette to anothér via
the hard disk. However, the "system tracks", traditionally
reserved by CP/M, have not been copied. The next section,
WRITING THE SYSTEM TRACKS, explains how to do this.

8.5 Writing The System Tracks (SYSGEN)

When vyou copy one full diskette to another, the first two
tracks on the destination diskette will remain blank. These
tracks are reserved for one of two things: the CP/M operating
system, or a Micronix load program. You can leave these tracks
blank, which would be the thing to do under normal circumstances.
However, if you are copying your CP/M Cold Boot Loader diskette
(a good idea), you’ll need to use the SYSGEN program to copy the
CP/M operating system to it.

The other use of the system tracks is for storing a Micronix
load program. Typically, when you bring up your system from a

cold start (reset), you first boot up CP/M. Then you give a CP/M
command like "mlébboot" that loads the essential part of Micronix

into memory and transfers control to it.

58



The Micronix load program gives you a way around the CP/M
step. You can take a formatted diskette and use the SYSGEN
program to write the appropriate load program on the system
tracks of that diskette., From then on, when you RESET with the
load diskette in the floppy drive, the system goes directly into
Micronix without anyone entering a boot command.

The steps for writing either brand of system tracks are
presented below. You will need the CP/M Cold Boot Loader
diskette to write the system tracks. All SYSGEN operations are
performed under CP/M,égot Micronix or upm.

8.5.1 Copying CP/M

As mentioned above, the primary practical use of this is
when you are duplicating your Cold Boot Loader diskette. Computer
users that have strictly CP/M systems will copy their system
tracks all the time; but as a Micronix user with a hard disk, you
won’t have quite as many uses for the CP/M system tracks.

We’re assuming you’ve duplicated the Cold Boot Loader
according  to the, instructions for copying CP/M diskettes., All
that’s left to do, then, is to reset the system and bring up
CP/M. At the A> prompt, respond sysgen. ‘

Using the SYSGEN program is very simple. We would like to
point out that when you type drive names you don’t want to type a
<RETURN> after them. SYSGEN expects a single letter, "A", and
will interpret the <RETURN)> as the next response. The following
script shows you exactly how to copy CP/M from one disk to
another: : .

Adsysgen

Morrow Designs Sysgen Version 4.4

Source drive name (Or return if in memory) A

Source on A, then type return {RETURND

Function complete

Destination drive name (Or return to warm boot) A
Destination on A, then type return <RETURND

Function complete

Destination drive name (Or return to warm boot) <RETURND
Al

When SYSGEN asks for your "Source drive name", you respond
by typing the letter "A". The next line "Source om A" is just
asking you if you are ready. If the old Cold Boot Loader is
still in the floppy drive, you are ready, so type <RETURN>.
After you see the line "Function complete', remove the Cold Boot
Loader from the drive, and insert the copy. Type "A" for "Desti-
nation drive name", and <RETURN> to start the copy. When you see
"Function complete", the copy is finished. You can now use this
diskette by typing <RETURN> "to warm boot", or reinsert the old
CP/M diskette and type <RETURND>.
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8.5.2 Copying a Micronix Loader

Having a Micronix loader on the system tracks simplifies
loading Micronix: you can insert the diskette with the loader on
it, press RESET, and loading Micronix commences. The "LOAD"
program does the same job as the "BOOT" program that you may have
been using. ‘

You may want to gdd the appropriate loader to a disk that
you use for backups, or some other Micronix disk. * Or you can
make a formatted disk that is blank except for the load program,
labelled "LOAD".

- You DON’T want to add a loader to a CP/M diskette that you
SYSGENed with the CP/M operating system, because the loader will
overwrite ‘the CP/M operating system on the diskette. If you
accidentally copy the loader over the only copy you have of the
CP/M operating system, you will really be in trouble. Just to be-
safe, write-protect the Cold Boot Loader you are using right now,
notch covered for'5 1/4" diskettes, uncovered for 8".

We will be using a disk file as the source for SYSGEN,

instead of the Cold Boot Loader’s system tracks., The file that
you will wuse 1is one of the four LOAD files on the Cold Boot
Loader. The four files are

name - loads Micronix from
M5LOAD 5 megabyte miniwinchester
M10LOAD ' 10 megabyte miniwinchester
M16LOAD A 16 megabyte miniwinchester
DJLOAD Standalone floppy

How do you know which file to use? Well, normally you will
have Micronix installed on your hard disk, so you would select
the "M LOAD" file that matches the size of your hard disk. The
only exception to this is if you wanted to copy your Standalone
Micronix floppy. You would first copy its files using Copying a
Micronix Diskette procedure, and then SYSGEN the copy with the
DJLOAD program.

To wuse a disk file with SYSGEN, you simply add the name of
the file you want to use after the command name. The following
example shows the loader for the 10 megabyte miniwinchester being
added to a diskette:

A>sysgen ml0load

Morrow Designs Sysgen Version 4.4

Destination drive name (Or return to warm boot) A
Destination on A, then type return {RETURN>

Function complete

De?ﬁination drive name (Or return to warm boot) <RETURN>
A>

Remove the Cold Boot Loader diskette when the line "Destination
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drive name" appears and insert the diskette to be copied to.
Then type "A", and <RETURN> on the next line. The line "Function
complete" announces the successful completion of the operation,
If you want to make additional copies of the same loader, remove
the diskette and insert another one; type "A" and <RETURN>. When
you are finished, remove the last diskette, insert CP/M and type
<RETURN> .

The difficulties you might encounter are: the diskette you
are trying to use is not formatted correctly, or the file you are
trying to copy, for example mlOload, is not on the CP/M diskette.
The five files we mentioned previously should all be on the "Cold
Boot Loader (CP/M)" diskette that was delivered with your system.
You can use the CP/M "DIR" command to examine the directory of
the diskette you are using.

Unformatted, or wrongly formatted diskettes, will cause the
SYSGEN program to get lost and never complete. - This is a non-
recoverable error, meaning that you will need to reboot CP/M.
The section called PREPARING DISKETTES (FORMATTING) will help you
get your diskettes formatted correctly.

8.5.3 Backup of the Stand Alone Master

You definitely want to have more than the single copy Stand
Alone Micronix diskette that came with your system. This is the
diskette that is used to rebuild Micronix from backups if the
hard disk has been corrupted, or if you are in need of Desparate
Measures (see the chapter by that name). We even considered
"forcing" you to make a copy, but decided to leave it up to you
to do. )

There are two steps in making a copy of the Stand Alone
diskette. The first step is to copy the diskette wusing the
instructions in the section called Copying Micronix Diskettes
(8.4.1). The second step is to make the diskette loadable by
using SYSGEN (under CP/M) and copying the floppy disk loader
(SYSGEN DJLOAD) as explained in the previous section (8.5.2).
Or, you can use an alternative procedure that works for soft
sectored diskettes ONLY. Stand Alone diskettes produced after
November ‘83 are soft-sectored. The procedure is to copy a disk
image to a temporary file, copy the file to a formatted diskette,
and erase the temporary file. Simply type,

%Z cp /dev/mfa2 /tmp/temp
% cp /tmp/temp /dev/mfa2
%4 era /tmp/temp

remembering to change diskettes between the first and second
copy. This procedure will work for any soft sectored double-
sided diskette. Once you have finished the copy by either
method, put both the original and the duplicate Stand Alone
Micronix diskettes away in secure locations (preferably two
separate secure locations, to guard against fire or theft).
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9. BACKING UP YOUR HARD DISK

Making regular backups of the hard disk is one of those
onerous tasks that most people don’t like to do. And, you can
probably use your Micronix system most of the time without
needing to resort to your backups. - Of course, if fsck discovers -
that a prized file has been trashed, or if a well intentioned
associate cleans up your directory, wiping out two months work,
you will wish that you had been keeping good backups.

What are good backups? Well, ideally, you should be able to
recover 100%Z of the most recent version of a file from a perfect
backup. This is possible for files that are wunchanging, for
example, a configured version of your favorite word processor
program. But for files that are in the process of being
modified, or written for the first time, everything that has
-changed since the last backup is missing from that backup. The
trick is to decide how often to perform backups. - With a once a
week backup procedure, you risk losing as much as a week’s work.
Then again, if you back up every half hour you will spend most of
your time backing up instead of working.

We will outline two procedures for backing up: a short term
procedure and a daily procedure. You should optimize these
yourself by selecting the length of time between backups for the
"way that you use your system. .

9.1 Short Term Backups

Short term backups are copies of individual files that may
be created at any time by the individual responsible for the
files. Since this is dependent on the individual moods and whims
of wusers, it is not considered totally reliable. But, if a
person has failed to make a backup during the day and loses his
file, than he or she is responsible for it.

Basically, a short term backup is made by using the copy
(cp) command. The user simply makes a copy of the file he or she
wishes to backup in another directory. To restore a lost file,
the user copies it back from the backup directory. 1Ideally, the
backup directory is on:a different disk device. For example, if
you have a second hard disk that is mounted on the /b directory,
you can make your temporary backups by coping to a directory
appropriately named /b/backup. To copy a file named BACKUP from
the current directory to the backup directory, you would type

% cp BACKUP /b/backup

Now, you have a copy of BACKUP in a place that will be safe even
if your current directory is lost.

If you aren’t so fortunate as to be able to afford two hard
disks, you still can use short term backups. You can mount a
floppy disk with a file system on it to use as the backup
directory, and at the end of the day either put the disk away as
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an additional backup or erase all the files on it and reuse it
the next day. Or, create a backup directory on your root file
system by typing

% mkdir /backup

and let people use this as their routine place for short term
backups. '

At the end of the day, before performing a system wide
(permanent) backup of the hard disk, the files in the backup
directories should be removed. This will prevent the backed up
files from being backed up twice on the permanent backup, and
keep the hard disk from filling up with redundant files, that is,
copies of old temporary backups. You can remove all the files in
the backup directory by typing

# rm /backup/*
# 1]

9.2 System-wide Hard Disk Backup

0f all the things that you will do with your system, .backing
up the -hard disk is both one of the most important and most
neglected tasks. Only businesses and universities with full time
computer system personnel actually seem able to routinely back up
their systems. All we can do is to urge you to follow the
suggestions in this section which will provide you with some
protection from the winds of fate, and the inevitable process
defined by Murphy’s law.

9.2.1 First Hard Disk Backup

When you received your Micronix system, it came with a
complete set of backups for the operating system, programs and
manual pages. These files are, by this time, all on your hard
disk. You have also configured your system by adding a printer,
passwords, wuser accounts, etc. What we’d like you to do is to
.backup the entire hard disk the first time. Then, you will have
a set of diskettes with your entire CONFIGURED system on them.
If you ever need to rebuild your root file system from scratch,
you would wuse this first set of backup disks and not need to
reconfigure. We will name these diskettes the CONFIGURED
MASTERS.

This backup will take longer than any other backup. This is
because you will be wusing the -i (incremental) option for the
first time. The incremental optiofn writes an entry in the file
/etc/dtab with the exact time of day of the backup, and the
directory where the backup started. In subsequent backups, this
entry will be used to determine which files have changed since
the 1last time you backed them up. The subsequent backups are
known as incremental backups.
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To perform your very first backup, you first need to prepare
a pile of diskettes. TFor systems with 5 1/4" drives, prepare at
least eight diskettes by formatting them. If you are using an
eight inch drive, you will need four prepared double-sided
diskettes. For information on formatting, read the previous
section on Preparing Diskettes.

Then, label these prepared diskettes with the title
CONFIGURED MASTERS - VOLUME # DATE:

filling in the date, and numbering the Volumes starting with 1.

Insert the Volume 1. diskette in the drive that you want to
use. Then type, : - :

# fp cril /
for a disk in 5 1/4" floppy drive 0, or

# fp crilf /dev/fla / -

for the first 8" drive. The fp program should merrily copy the-
entire files system. When you run out of room on the floppy disk,
fp will adv1se you to insert a new disk.

The f£p program copies a portion of the file system that you
wish to backup with the pathnames unchanged. For example, if you
have a file named /a/rik/ws/.upm, the directories a, rik and ws
will be saved on the backup diskette, and the file .upm copied.
This means that the file .upm will have identical pathnames on
the hard disk file system and fp backup volume.

9.2.2 Daily Hard Disk Backups

For every other backup after the first, you will be wusing
the incremental feature of backup. The incremental option, -i,
will cause fp to read the /etc/dtab (for date table) file to get
the last time a backup was performed on the directory. This will
result in only the files that have been modified or created since
the last backup being included in this backup. '

You can wuse the same diskette that you used for the first
daily backup until it becomes full. Fp essentially copies files
to the floppy disk, and won’t destroy other copies. However, it
will replace old copies of files with their more recent versions.
If you wish to keep daily records of old versions around, you
should use a separate diskette for every day. You will also be
safer using a different diskette for every day’s backup rather
than filling up the same diskette. If you have used one diskette
for a whole week’s backups, and that diskette is lost, you could
be in big trouble. Regardless, always label your backup
diskettes with: ’

BACKUP DATE DISK #
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If you use a diskette for several days’ backups, write the dates
of each day you used the diskette, so that you know what you’ve
got. The instruction to use for a daily backup is

# fp ecril / for 5 1/4" floppy 0, or
# fp crilf /dev/fla / for 8" floppy drive 0

If you remember to do this every night before going home, you
will be fairly safe. If you keep duplicate copies of the
diskettes in different®locations and you will be safer still.

After you have been performing daily backups for a month,
you will have quite a stack of Backup diskettes. You can imagine
what it will be like finding a file to restore out of this pile
of diskettes. What you need to do at this point is to erase the
/etc/dtab file (era /etc/dtab) and follow the same procedure as
listed in First Backup to create new CONFIGURED MASTERS. The new
set of CONFIGURED MASTERS will require more floppy diskettes than
the first one because your file system has undoubtably grown, so
have more prepared diskettes at hand.

After creating new CONFIGURED MASTERS, you can recycle your
old daily Backup diskettes. You may also start recycling the
CONFIGURED MASTERS diskettes. after you have two complete sets of
MASTERS. In other words, when you start to make your third set
of CONFIGURED MASTERS, you can reuse the diskettes that you used
for the first set. This way, you will always have at least one
complete set of MASTERS on hand at all times.

9.3 Restoring Backed Up Files

There are two ways of going about this, depending on whether
you are restoring individual files, or. the entire file system.
The next section discusses restoring the entire hard disk. To
restore an indivi