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Battle of the Bits

We are being asked to choose between
8-bit systems (usually Appie® or
CP/M?® ) and 16-bit systems (usually
IBMPC® compatible). The matter is not
really choosing between them, but rather
selecting the best tool for the task.

We at TCJ are not ignoring or fighting
the 16-bit MSDOS® machines—they are
often the best choice because of the sof-
tware availablee When a non-
programmer who has an older CP/M
machine asked my advice on buying ac-
counting and inventory management sof-
tware for his system, I advised that it
would be better to buy an IBM clone plus
the software than it would be to buy the
software for his CP/M machine. He
needs software, and the best software
with the best support at the best price is
available for the MSDOS machines. On
the other hand, I see no reason to replace
my Z-80 systems for writing, editing,
typesetting or managing our subscriber
data base while the existing software is
doing a satisfactory job. I probably will
get an AMPRO 186 system (80186 CPU)
in order to run some of the great software
utilities for Turbo Pascal® , C program-
ming, and to be able to use the 8087
coprocessor—but I will continue to use
my three Z-80 ZCPR3 systems too! I'll
get the 16-bit system not for the system,
but rather because the programs I need
are written for it.

The reason that I am choosing the
AMPRO 186 instead of an IBM clone is
that I don’t need hi res graphics or sound,
but I do need a well built high quality
system with lots of I/O capability. The
AMPRO uses a serial ASCII terminal
which is much faster than bit-mapped
graphics for character oriented writing
and editing; plus it has extra ports for
RS-232 and a parallel printer, a connec-
tor for two more floppy drives, and a
powerful SCSI/PLUS® interface port.

Operating Systems

One of the reasons that Tom Hilton and
I will continue to support the 8-bit CP/M-
like systems is that the operating system
is a program on disk and we can modify
it, or even write our own operating
system. Many people are satisfied using
the operating system supplied by

someone else, but others have the need to
be abie to change the system to ‘Do it my
way."” As Tom says “‘If you cannot make
the system do as you want it to, there is
no purpose in having a computer.’”’ I have
some odd-ball interests which are en-

tirely different than what the system
designers had in mind, and I need to be
able to write a system to do what I want,
the way I want todoit.

In fact, I have a number of applications
which need different operating systems.
Where did we ever get the idea that we
should only have one version of an
operating system for all of our uses? One
of the greatest faults with CP/M is that it
was designed with the idea that an OEM
or system implementor would configure
the BIOS once, and the user would use it
for ever more—or else they would hire a
system implementor to reconfigure it
and then use only the revised system.

“If you cannot make the
system do as you want it to,
there is no purpose in
having a computer.”

The idea of one unchangeable con-
figuration does not meet today's needs
when we may want to choose between
three or four different output devices.
Perhaps we want to send a rough draft to
a parallel port for the dot matrix printer,
send the final version to a serial port for
the daisy wheel printer, send a copy to
another serial port for the modem for
transmission to another office, and then
send the next document to a lazer prin-
ter. CP/M is not designed to handle this,
perhaps one of our MS DOS experts can
tell us how it can be done with that
system. It CAN be done with a Z-80
system working thru the SCSI interface
or an S-100 system with extra [/O cards.
The S-100 systems are not popular now,
but they do offer almost unlimited I/0
which is the weakest area in the IBM PC
compatibles. The PS's are intended for
the normal office environment where
they serve one printer and a modem.
While they do have an open bus with
slots, I don’t think that they are practical
where you want three or four parallei I/0
ports (full bidirectional latched input and
output, not just output as impiemented in
most parallel printer ports) plus six or
eight series ports (some of which will
need 20ma current loop drivers) [ feel
that the only suitable systems for these
applications are S-100 with a 22 slot
mother board, SCSI Plus, or one of the
industrial buses.

Yes, I realize that programs | wnite to




run on my modified operating systems
will not be portable because they won't
run on anyone else’s system. I don't
care! I'm writing what I need to do what
I need done, and a non-portable package
which does my job effectively is a lot bet-
ter than a portable program which does

- the job poorly. The operating system is
not sacred and I intend to mess with it. If
what 1 develop does the job so much bet-
ter than anything else that someone else
wants to use it, they can buy the same
hardware and use my package which in-
cludes the operating system. One nice
_thing about using your own operating
system is that you can supply it to others
without paying a license fee, and it can
be designed to be implemented in ROM
for dedicated controllers. The operating
system and the application software are
both programs, and as they are in-
tegrated to work closely together the dif-
ferences between the system and the
program become less distinct and they
can be merged—if the system source
code is in the public domain. You can
strip out the non-essential portions (some
ROMed applications won’t have drives),
combine it with the program, and end up
with one combined file. Would you call
that an operating program?

Why NEW-DOS?

Some people have questioned whether
there is a need for another operating
system, and we want to explain our
reasons for publishing the NEW-DOS
series. One of the primary reasons for
the NEW-DOS is educational. Our goal is
to show you how an operating system
works, how it is written, and enable you
to write or modify an operating system. I

feel that at the current time, operating
systems shouid be written in assembier,
and Tom’s step-by-step program
development with source code and a
public domain assembler will demon-
strate that assembler is not as difficult as
commonly reported for this application
(I wouldn’t want to write floating point
math, array, or string handling routines
in assembler unless they were intended
for large volumn distribution). Therefore
part of our eduational goal is to en-
courage you to learn how to use assembly
language.

Another reason is to provide a free
CP/M compatible system which can be
included on our (or your) distribution
disks. It is important that source code
with  step-by-step instructions are
available so that you can fully under-
stand how to modify the system. For nuts
like me another reason is to provide a
small system nucleus which we can
change, expand, condense, or whatever
for specific non-standard applications.

We chose a CP/M like system because
its features are well documented, and it
represents a minimum system which is
useful for a teaching tool, yet simple
enough to understand. I doubt if many
would want to follow a series on writing a
UNIX® equivalent. The knowledge
gained from this project will enable you
to modify other systems, such as ZCPR3
or MS DOS® . In fact, I'd like to
challenge MS DOS advocates to author a
series on writing a public domain
equivalent, or at least modifying it (in-
cluding modifying the ROM’s).

I'll probably use ZCPR3 on the AM-
PRO for the development system
because of the power of the system and
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the large number of utilities they supply,
and their upcoming multitasking and
banked/partitioned versions plus ‘‘ZC-
PR3: The Libraries”” will facilitate the
programming which will mostly be done
in assembly. Licenses from Echelon are
very inexpensive, they supply the source
code for almost everything, they con-
stantly expand and update their produc-
ts, offer outstanding support, and have
released about 2 million bytes of code
which is on over fifty Z-Nodes and has
been given to SIG

Source Code Required

The availability of source code from
Echelon brings up another very impor-
tant point. I don’t intend to use programs
unless I have the source code. There are
a few exceptions—I'm currently using
WordStar® and Condor3® for which the
source code is not available, but I'll have
to disasseble portions of their code to
make some very minor (but very
necessary) changes which would be easy
if I had the source code. There are other
programs such as Turbo Pascal®, C
compilers, DSD 80® , and the SLR
Systems assembler and disassembler for
which I wouldn’t expect the code. But in
these cases there are other programs
which could be used with my source files.
I don’'t want to trust my accounting,
database, or other files to copy protected
software without the source code. Some
users are reporting problems with copy
protected programs because the com-
panies have gone out of business and
crashed disks can no longer be replaced.
My goal is to use software where the
source code is available whenever
possible, I won’t even consider using
copy protected programs.

The Next Hacker's Bus?

While programmers can write sof-
tware for their own use with little regard
to what the rest of the industry is doing,
Hardware Hackers have to design
around what is available in the industry.
We read the professional engineering
magazines (Electronic Design, EDN,
Electronic Engineering Times, etc) to
keep up with current events and future
trends, and have been paying particular
attention to the buses being used for in-
dustrial applications. The STD bus is one
of the older buses still in active use, and
has been upgraded to include MS-DOS®
compatible operation with the 8088.
Muitibus® (Intel) has been redesigned
as MultibusII® , and both versions are
active. The bus with the greatest activity
is the VMEDbus® , and the most frequen-
tly used CPU is the 68020. We can't
always afford the latest state of the art
products for our personal projects, but
quite often hardwarefrom industrial

(Continued on page 6)







