For Those Who Interface, Build, and Apply Micros

tes iz Mymher 12 $2.50 L5

Tricks of the Trade:
Installing New 1/O Drivers in a BIOS s

- Interfacing Tips and Troubles:
Noise Problems, Part three pes

Beginner’s Project:

555 Timer Breadboard -«
LSTTL Reference Chart v

- Multi-user:
Cables and Topology rue

Write Your Own Threaded Language:

Part Four: Conclusion cuen




Tre Computer our~a 1

Editor’s Page

Choosing A Programming Language

One way to start a lively discussion in a group of
computerists is to praise or criticize a popular
programming language. Few people can discuss
languages without becoming irrational and excited. It
is unfortunate that there is not one language which is
best for every possible application so that the choice
would be simple, but the fact is that you will need
different languages for different purposes—unless
you are willing to limit yourself by trying to force the
one language you are familiar with to do things for
which it is not suitable.

High level languages (which we'll call HLL) are
very popular with many people at the present time,
but there are some who offer a good case against
certain applications of HLLs. One of the most
interesting proponents of using the right language for
the right application is the editor of DTACK
Grounded,* a publication which should be on your
“must read” list if you are at all interested in what's
going on with systems and HLLs in the marketplace.

Perhaps we should take a moment to describe what
low level and high level languages are. An example of
the lowest level language which we would normally
encounter is assembly language, where we enter
mnemonics which an assembler converts to
hexadecimal code. Examples of HLL would be Pascal
or C. In addition to the general purpose languages,
there are also many special purpose languages such
as LISP, Logo, FORTH, etc. which were developed
for specific applications. I'm sure that I'll get in
trouble with that statement because some people
insist that one of these specialized languages is really
the best language to use for everything.

The only way to decide which language to use is to
become familiar with several and study how each one
handles certain operations. For an example of a low
level language (LLL) application, the source code for
my CP/M BIOS is supplied as an assembly language
text file which I can modify using a word processor,
and then re-assemble. Assembly language seems the
natural choice for modifying a program when the
source code is supplied in assembler code, and I don't
believe that it is practical to do it with any other
language. On the other hand, if someone asked for a

*DTACK Grownded 1415 E. McFadden Suite F, Santa Ana CA 92705. $15/10 wsues

chart showing the circumference and areas of circles
with diameters from one to a hundred, I'd use a short
BASIC program to print out the chart. Any HLL
would be better than assembly language for this
simple one time job, but I'd use BASIC because I'm
familiar with it and I can run the program without
saving anything to disk, or compiling, or linking to a
library. BASIC is great for a short, simple, seldom
used program.

The choice is not alway as simple as in the previous
two examples, and you'll have to consider
programming time, run time, frequency of program
use, code size, special requirements such as string
handling, transportability between systems, utilities
available, and much more before making your
decision. The natural reaction is to use whatever
language you are familiar with, but one of the first
considerations should be whether the program will be
for your own use or if it will be distributed to others.
You can use anything you have for use on your own
system, but you have to consider other users’
systems if the program will be distributed. Again, I'll
use two examples: if you are writing a Z-80 assembly
language debugging program you can write it in Z-80
code because everyone will be using it on a Z-80
system. On the other hand, if you are writing a
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TRICK

OF THE TRADE:

Installing New 1/O Drivers in a BIOS

by Bill Kibler

There are many shortcuts that I use when making
modifications to equipment; I call them “tricks of the trade.”
These tricks help by-pass the normally long and tedious
procedures for making things work. This article is the first
in a series on “tricks of the trade,” in which I hope to cover
some of the quick and simple solutions to common system
integration problems.

The Beginning

The most common problem, and the one we will start
with, is that of installing new I/O drivers in a BIOS.
Typically, the user is provided with a running system, but
no printer device. Many of the newer systems now have
install programs that set up the ports for you. As a system
integrator, however, the task is your own—especially when
the system is not standard. What you will need is a clear
understanding of your system.

In a standard CP/M system there are already entry points
in the BIOS for the extra routines. Printing out the listing of
your current BIOS.ASM files will show how the current
devices are handled. For some lucky persons, the routines
for the manufacturer's standard installation may be present.
For those, the task will be to change the routines to reflect
the new devices. However, many will find a call to the
terminal routine for the printer entry point. This echoes the
output to your terminal until you do the modifications. Some
manufacturers provide detailed instructions on how to
change these conditions. For those who do not have that
information, I will try and cover all that was omitted.

System Calls

There are two topics that must be understood before you
can install a new I/0 routine: first, the way the Disk
Operating System (DOS) calls the routine, and secondly. the
actual device's data handling procedures. For DOS calls, the
manuals will have a detailed discussion explaining which
registers of the CPU should contain what. The system is
composed of a central processing unit (CPU), which is made
up of temporary storage segments (registers} that can pass
data between themselves, locations in memory, or
input/output (I/0) locations. In CP/M this CPU is a Z80 or
8080 device which also has a separate set of locations for 1/0.
The Apple DOS is based on the 6502 CPU, which uses
memory locations for I/O. In either case, they have their
own way of talking to dedicated hardware with their
registers.

Another way of saying this is that the information
presented on your terminal screen is first loaded into a
register of the CPU and then transferred to the I/O device
at some location in the machine. Unfortunately, the device

may or may not be ready for this information. The DOS also
has to know which location or alternate location is being
used. Programmers hate writing programs for each special
case of output devices, so some standards have been set by
the DOS makers to give stability to the problem. These
standards are the BDOS and BIOS organization and
conventions. The BDOS has an established entry point to
the system which checks a set register of the CPU (8080's
“C") to find out which procedure is to be performed. This
also tells the system which other registers have information,
or will recieve information. The BDOS (Basic Disk Operating
System) will then take this information and call the proper
BIOS (Basic Input and Output System) entry point or points
to get the desired results.

To understand what your routine is doing, search the
manua! for a listing of BIOS or BDOS routines and you will
find the values and registers used. For a printer, the routine
is called “list” or “listing device,” and is the sixth entry
point of the BIOS. The BDOS system call will have a five in
the “C" register of the function call. In the BDOS function
call the “E” register has the character to print, which gets
moved to the “"C" register when calling the BIOS. That
means the user/programmer puts the single character to be
printed in the “E" register, puts a five in the “C" register,
and then calls address “0005H,” the entry point of the
BDOS. The systems programmer \vill know that the same
character will be in the “C” when the sixth entry to the
BIOS is called by the BDOS, and the BIOS will then output
it to the printer. Before outputting the character, the BIOS
will test to see whether or not the printer is ready. if the
printer is not turned on, or even not attached, most CP/M
systems will wait forever for the printer to become “ready™
this is the hated “locked up system,” and will require a
master reset. You may be asking “why not output directly
to the BIOS and skip the BDOS call?” This is just what a lot
of IBM PC programmers have done to make the machine
fast enough to use, but it also makes the system
incompatible. As newer versions of the DOS are made, the
entry points of the BIOS may change. So far, the entry
points of the BDOS and the values in the “C" register have
remained the same, which is why programs for CP/M 2.2
still work on CP/M 3.0 if done with proper calls to the
BDOS.

/O Routines
Leaving the user and BDOS programming information for
another time, let's start from the BIOS entry point. The
BDOS wiill make a standard CALL into the BIOS. This
means that a return address was pushed onto the stack. so
that when a RETURN instruction is encountered at the end




of the routine, the CPU will return to the address it takes
off the stack. The stack, which may be short, will be set up
in BDOS and BIOS. It will be almost fully used when
entering the BIOS, so care is needed here that the stack is
protected or not filled up with data. For simple routines like
printer output this is seldom a problem, but for multiple
nested calls in disk routines it can cause grief. You should
also remember that the stack is just a place in memory, and
as such can also be written into by mistake, so find out where
it is and keep it in mind when programming. For complex
routines the STACK will be protected by saving the entry
stack address and putting your own in place of it; the
reverse will happen when leaving the routine.

Normally, the procedure for the printer or list routine is
to see if the printer is ready, and then output the data. A
separate routine is available in the BIOS for checking list
status—this is the 16th entry point, and it will return the
status in the “A" register. With this in mind, our routine’s
first statment will be a call to the list status routine. The
next step is checking the "A" register to see whether or not
the status is ready. If not ready. recall the status check. If
ready, continue on. Next, we will need to know if this is a
serial or a parallel printer, as each has their own routine
(and status check). For serial operation just load the “A”"
register with data from the “C" register and output it. For
centronics style parallel printers the data will be loaded and
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then the printer will be strobed. Strobing signals the printer
that a character has been loaded and is now ready for
printing. After either routine a RETURN instruction is
executed, returning the program to the BDOS and then to
the user program.

Hardware

When you start looking at hardware information it is
often helpful to draw a block diagram. Once the concept of
the routine is understood, the specifics of the bits and
addresses are next. This translates to finding the IO
device's manuals and seeing how the designers of the
product intended the data I/O to be handled. For most
systems this is straightforward. GODBOUT systems have
another, interesting way of doing it. The standard way is to
check the port addresses assigned for data injout and
status/command. These ports are usually tied directly to the
actual device and will reflect the original chip maker’s
design parameters. In some cases it will be necessary to
check the chip manufacturer's specification sheet to find out
how to set up the device. In the case of GODBOUT you will
first need to send a device activation number to the
command port, as the system uses seven ports for several
devices. This saves on I/O ports and can add some creative
programming techniques that could speed up the I/0.
However for most novice programmers this will simply add
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