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Editor’s Page

Where Do You Get Support When
The Supplier Goes Bankrupt?

This week we received information about two more
software companies which are closing their doors. This
makes the problem of support hit close to home, since we
had just acquired an accounting package from one of these
companies. We have not paid too much attention to the
forecasts of an impending shake-out in the microcomputer
industry. We felt safe because the problems caused by these
failures always happened to someone else, but now we
wonder what is in store for the users during the next six to
twelve months.

The industry has grown too large too quickly, and can not
continue to support the me-too companies with look-alike
products. There have already been some problems in the
hardware market (Osbhorne and Franklin), and there are
reports that several more manufacturers are about ready to
file for Chapter 11. The problems are even more severe in
the software field, where we expect a large number of
failures by next spring. Other high risk areas are
peripherals (drives, printers, boards, etc.) and IBM clones.
There will be screaming and gnashing of teeth (and lawsuits)
by users who can not get support for products which they
have purchased.

Our readers will not be affected as severely as other
microcomputer users because we are interested in knowing
how our computers work and are able to solve many of our
own problems—but we are in the minority. The largest
growth area in the past two years has been in the area of
business, where micros have been marketed as appliances
which are as easy to use as a typewriter or a telephone. The
businessperson uses the computer as a tool, and is not at all
interested in understanding how it works. Such a user is
attracted by the marketing image of a one-piece, plug-it-in
and turn-it-on “appliance.” Unfortunately, micros as they are
sold today are not simple, one-piece packages. They are an
assembly of boards, drives, interfaces, and software from
many different vendors, any one of which could close their
doors tomorrow, leaving the user without support.

The most notable exception to this is IBM. I do not feel
that their machine is the best {and I do not like the fact that
it is becoming the defacto standard because this curtails
new developments), but at least a business user can get a
complete package, including the software, from one source
which is likely to remain in business. Another choice would
be the Apple Il because there are so many in use that the
hardware would be supported by third parties, and the more

popular software programs for the Apple would either have
user support groups or could be replaced.

We are concerned about the problems faced by users of
other systems, and are attempting to acquire documentation
from hardware and peripheral manufacturers in order to
establish a permanent reference file for out-of-production
equipment. The useful life of micros greatly exceeds the
marketing life, so this file will include older models from
companies still in business as well as information from
companies which have gone out of business. If you have
documentation from equipment which you no longer use, we
would appreciate this literature as a donation to start our
library.

The forthcoming shake-out will provide a number of
opportunities for those of our readers who are able to
interface, integrate systems, do some software patching, and
perform minor hardware repairs or modifications. These
readers will be able to start a business {(either part time or
full time) supporting the orphans, or pick up some real
bargains because other people are not able to work with
these unsupported systems.

The Computer Journal will help you cope with the
support problems caused by bankruptcies by establishing a
library of documentation and acting as a clearinghouse for
information. Your input as letters, notes, sources, and

articles is needed to make this successful. ]
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PUTTING THE CP/M IOBYTE TO WORK

by E. Brooner

Among the other marvels of CP/M is a single byte, 8
bits, located at address 3 in the standard version. This is
known as the “1OBYTE.” You may not have given this much
thought if you have a rather straightforward, factory-
configured system; if you do your own interfacing, though, it
can be very useful. It is the means by which you can
reconfigure your system from the keyboard. You might
want someone at the other end of your modem to operate
your system, for example, or you may want to be able to
switch printers without any hassie.

CP/M assumes that you have four logical peripherals
called Console, Tape punch, Tape reader, and List device.
Control normally takes place from the console (CON) and
printing is automatically routed to the list device (LST). In
the good old days everyone had a paper tape punch and
reader, we are lead to believe. Nowadays it is more common
to find a video terminal and a single printer of some kind.

But what if you have more than two peripherals or even
more than those four basic devices? Or what if you have two
printers? Or two terminals? (Some people do.) Perhaps, too,
you have a modem or some other device for input and/or
output. You can have these extras by various means; the
IOBYTE is one way to go about it. The other methods are
hard-wiring, changing cables, or wusing an expensive
switching arrangement.

What the IOBYTE Does
Let's assume that you have a CP/M based computer at
hand. You're probably familiar with the use of the STAT
command to check disk space and file lengths. You may not
have tried the STAT DEV: command. If you will enter that
one you will get something like the following:

CONis TTY
‘RDR is TTY
PUN is TTY
LSTis TTY

All this really says is that there is a 0 in the IOBYTE.
This is the default value in a completely naked CP/M. The
system simply read address three and, finding each bit a
zero, concluded that all peripherals were TTY. It didn't care
what they actually were, it simply described the
configuration in its own terms. Looking back a few years
this makes sense, because not too long ago a TTY (Teletype)
was about the only I/O device available to hackers. All of
your peripherals (if you had more than one) were probably
TTYs. Actually many teletypes did have a built in punch
and reader as well as the printer and keyboard, so they
could be any of the four logical 1/0 devices.
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Many CP/M systems default to a 95 hex in the IOBYTE,
which will yield:

CON is CRT
RDR is PTR
PUN is PTP
LST is LPT

By entering the commend STAT VAL: you get something
like this:

CON:TTY: CRT: BAT: UC1:
RDR:TTY: PTR: UR1: UR2:
PUN:TTY: PTP: UP1: UP2:
LST:TTY: CRT: LPT: UL1:

Which means that the CONi(sole) could have any of the
four assignments listed on the same line; any of four devices
could be the RDR, and so on. Notice that some of the
possible device names are input devices, some are output,
and some (like the TTY) are capable of both. Thus there are
some limits to the reassigning you can do: you can’t, for
example, ‘read’ input from a printer! The BAT (batch)
function is really not a device as such; it is a way of routing
continous input from one device to another and has to be
handled a bit differently than would a more conventional
peripheral operation. So although it looks like 16 devices can
be accomodated, this is not really true.

Now try the command STAT CON:UC1:

Entering STAT DEV: will now tell you that CON is UC1
rather than the CRT or TTY that was its previous
designation. It does this because the previous command
changed the value of the IOBYTE. If you change the
assignment of the LST: device by means of another STAT
command, the number changes again and the result of STAT
DEV: changes accordingly.

But unless the IOBYTE has been implemented in your
system nothing else will happen. The only ‘real’ connection
between the logical I/0 devices and the actual peripheralis
has to take place in software. This is sometimes referred to
as linking the logical and physical devices, and the IOBYTE
is the way it happens.




How It Works

To follow the rest of this article you should have some
familiarity with assembly language programming and CP/M;
not a great deal, but just enough to find and modify your
driver routines, which are a part of the BIOS.

If you have ever modified or customized your CP/M
system you will be familiar with how these steps are
performed. If not, it's a good exercise for learning about
your operating system and the details are very likely buried
somewhere in your documentation.

First, take the IOBYTE apart. If you'd like, you can use
DDT to examine the contents of address 3 which will be the
hex number stored in the IOBYTE. The 8 bits are divided
into 4 2-bit groups, one group for each logical device. It
really makes more sense to consider the byte as four
separate ‘2-bit bytes.’

Ones and zeros in a 2-bit format can represent four
values—0 through 3. A zero in any group means that device
has been assigned as a TTY for purposes of the STAT
commands. A zero in the CON group (the two least bits in
the byte) means TTY, a one means CRT, and so on. In the
highest bits, taken separately, zero again means TTY and
one means CRT, two means LPT, and three some other
device.

Figure 1 shows how the byte is divided in four portions
for this purpose.

If we put a two in the high group and a one in the low
group and then read the byte as one number, it will be 81
hex, and it will tell us {(via STAT) that we have a CRT as
console and an LPT as the list device. The other two devices
are TTY because their groups contain all zeroes.

If this is not clear to you, read the last few paragraphs
again and (as a last resort) consult your CP/M documentaion.

But still, nothing happens unless our driver routines can
read the IOBYTE and find out where to go for input or
output, as the case may be.

Actually, most CP/M systems will default (unless they've
been modified) to either a zero or 95 hex in the IOBYTE.
Zero says everything is TTY; 95 makes some other
assignment. If you want something else, there are ways to
change it: the method we prefer is to make the byte you
want load as part of your initialization routine, on cold boot.
It should load with a value that configures your system as
you normally use it; you can then make other assignments
with the STAT commands. Another fairly practical way of
manipulating the byte—reading it and/or changing it—is
from a running program in BASIC or whatever language
you have, that can “peek and poke.”

At this point we might want to refer to a flowchart or
two. Figure 2 is the flowchart of a driver routine which
ignores the IOBYTE and simply routes console calls to the
terminal and print calls to a single printer. Figure 3 shows a
driver which will consider the IOBYTE and route the I/O
accordingly. We'll assume that your initialization routine
(another jump in the jump table) has also been written to
insert some significant number in the IOBYTE or that you
have arranged to live with what your system already
defaults to. In this case we'll assume that we are dealing
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only with the print output.

At the beginning of the so-called “user area” in the BIOS
there is a jump table. A call to the printer, for example, is
routed to the LST vector, which in turn is a jump to the
routine that actually outputs the character. In Figure 2 we
have shown the call going straight from the jump table to
the driver routine.

In Figure 3, we show the printer call being routed
through another logic block, which reads the IOBYTE and,
based on what it finds there, re-routes the information to
any of two or more printers. Once this routine is in place, we
can choose our printer simply by changing the IOBYTE from
the keyboard. We would do this by STAT LST:TTY:, or
STAT LST:LPT;, or whatever.

The same sort of thing has to be done for each logical
device (LST, CON, RDR, or PUN) to which we want to add
this versatility. RDR and PUN, incidentally, don't have to be
paper tape devices. The punch might be another printer, or
RDR and PUN might be the input and output to and from a
modem.

Our publisher, who is interested in using things other
than terminals and printers with a computer, has pointed
out that some of the possible devices might be sensors or
control systems of some kind. That's entirely possible and
practical. You might want to boot up in the normal
operating mode and at some point switch your system to
monitor or control some kind of external process.

Another good purpose could be accomplished by putting
your equipment in the basement or closet, with an extension
terminal in the living room that you could move to once the
system is running.

In a business the first printer might be a high speed dot
matrix and the second a daisy wheel for word processing.
The first console might be on the secretary’s desk, and the
second in the boss’s office. Note that this would constitute a
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