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Assembly Language Renaissance?

Choosing a language for the first micros was
easy—you entered everything in hexadecimal
because there wasn't anything else available! Hackers
soon wrote assemblers, which were a great step
forward because you could enter mnemonics which
the assembler used to generate the hexadecimal code.
They also wrote disassemblers which converted the
hexadecimal code back to the mnemonics so that you
could analyse and change existing programs and
debuggers. This was followed by BASIC and
FORTRAN, and these three languages were used to
write the majority of the programs which made the
microcomputer so useful.

As the micros became more popular, many
additional languages intended to improve on the early
entries were made available. These easier-to-use
languages were weicomed by the new market of non-
technical micro users who were scared to death of
assembly, and it was predicted that assembly
language was no longer needed because the new
languages could do everything so much better.

Some programmers continued to use assembly
language instead of, or in addition to, the higher level
languages because the code was smaller, ran faster,
and they could do anything that the system was
capable of without the limitations imposed by the
developer of the language. The proponents of the new
languages said “So what if it takes an extra fifteen or
twenty Kilobytes of code for the libraries and
runtime packages? Memory is getting cheaper.” They
said “So what if the programs take five to ten times
as long to run? CPUs are running faster.” They said
“So what if you can't read or write directly to the
ports, the disk, or to memory? Nobody needs to do
that anymore.”

Most new programmers welcomed the higher level
languages because they appeared to make things
much easier for the programmer, but the resulting
programs were not necessarily better for the user.
There is a place for high level programs in
applications where a small number of copies will be
used and the speed is not important, but there are
also instances where a program written in assembly
language will perform much more satisfactorily. Even

today the most successful commercial programs are
written in assembly language, and several programs
which were originally written in a high level language
had to be rewritten in assembly language in order to
match the performance of the competition. It is
argued that the biggest advantage of high level
language is the ease with which the programs can be
ported over to other machines, but I cannot
understand why poor operation on many machines is
preferred over superior operation on one machine.
When choosing a language you have to consider the
application. There is no one language that is best for
every application, and I feel that anyone serious
about working in the area of real world interfacing
and control must be reasonably proficient in several
different languages—and one of them has to be
assembly. How can you customize your operating
system or read out and modify a PROM without
knowing at least a little about assembly language?
There are also applications for other languages. For
example, I am using the Apple® game port to
monitor and control temperature with a short BASIC
program. I used BASIC because it is easy to
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Interfacing the 6522 to the Apple ][ and Jie

by John Bell Jr.

The Apple]® computer with its eight peripheral slots is
one of the easiest computers to use for control applications.
By adding one or more 6522 VIAs (Versatile Interface
Adapters) you have a very powerful controller for such
ihings as lab experiments or industrial control. The 6522
'VIA has two 8-bit parallel /O ports, and each port also has
two handshake lines. Beside the two ports, this chip also has
two 16-bit timers.

Interfacing VIAs, PIAs (Parallel Interface Adapters), and
ACIAs directly to the Apple bus is not recommended by
Apple because of timing errors. I will describe the error and
show the solution to this problem.

Interfacing the 6522 VIA to the Apple] bus is very
straight-forward except for the timing problem. First we are
going to take care of the straight-forward interface parts,
and then I will discuss the problem. Figure 2 is a block

diagram of the 8522. First we
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address you want, you would connect either pin 1 or pin 41
to CS2 on the 6522, and connect CS2 to the + 5V power supply.

Now for the problem. We still have one more control
signal to connect up. This is the phase two clock signal. All
of the read and write functions of the 6502 processor are
controlled by the phase two clock. However, the phase two
clock signal from the 6502 processor in the Apple does not
appear on the peripheral connector. The phase zero clock
signal that is provided on the Apple] connector is the right
polarity but occurs too early in the 6502 read-write cycles.

The solution. All that is needed is to recreate the phase
two clock signal with the proper timing. By inverting the
phase one clock and delaying both the rising and falling
edges, we come up with a phase two clock. Figure 1is a dual
6522 interface by John Bell Engineering. A 74LS05 is used
to delay both the rising and falling edges of the phase one
clock cycle and inverts it. This delayed inverted phase one
clock circut can be used to interface other 6500 chips which
require the phase two clock. This interface has four 8-bit
parallel ports (32 lines). By the addition of proper external
interface circuitry, (solid state switches and input
protectors) this interface can be used to control robot arms,
alarm systems for your home, lab experiments, and
industrial machinery. If 32 I/O lines aren't enough, you can
plug two circuit boards in and get 64 1/O lines, or plug four
circuit boards in and get 128 lines.
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In Conclusion

Since constructing this interface, I have found many uses
for it such as a parallel centronics printer port and a real
time clock, just to name a few. For more information on
interfacing to the Apple], Howard W. Sams and Co. Inc.,
publishes a book by Marvin L. DeJong called Applell
Applications. Also, a completely assembled and tested
circuit board with two 6522s for interfacing to the Apple] or
Je is available for $69.95 from John Bell Engineering, Inc.,
400 Oxford Way, Bellmont, CA 94002. |
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Figure 2: 546522 Block Diagram







