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manual, so that the system documentation can
be prepared by assembling the manual for each
module, and adding a section on the complete
system.

o'Connor raises the question of the disape
pearing micro. Now although it is true that
many microprocessors have appeared, then
disappeared just as rapidly t there are three fami
lies that have been with us for many years, and
look like being around for a long time to come.
These are the 6502, the 6800/6809 and the
808018085. Not only have the manufacturers
taken care to see that it is a simple matter to
change the software for new memben of each
family, but there is considerable support in the
form of hardware and software, both from the
semiconductor manufacturer and also from a
large number of independent supplien. I have
deliberately left out the Z80 for two reasons 
there is Httle software available specifically for
the Z80 and in most applications they run 8080
code and 10 do Dot make ule of aB the extra
facilities, and their future is likely to depe11d
very much on how fast the Z8000 is accepted.
The Z80 might simply be phased out and re
placed by the 4O-pin version of the Z8000.

The moral from this would seem to be - if
you are going to make your product in millions
then do what you would do for any other pro
duct, i.e. specify an interface that is indepen
dent of the type of microprocessor used, place
an order for the cheapest components from one
or twO reliable suppliers, and make sure you
buy enough for future spares. If the product
sells so weD that you have to make another 10
million, then it won't matter if new software is
needed. Mter all, a black box is a black box is a
black box is a black box to misquote Stein, and
if you can't get inside it to repair or change it,
does it matter whether it is a microprocessor, a
state machine or random logic? What is impor.
tant is the original unit cost, the reliability, and
fhe replacement unit cost.

On the other hand, if you are only going to
produce small quantities you had better stick to
one of the above three families, and design
around the one which has the best overall
hardware and software support available to you
locally, and which has a raDle of readily avail
able modules which meet your needs. Although
these modules look expensive at first they turn
out to be far cheaper than rolling your own. You
have to make • large quantity to recover the
development and proving costs, even if you
follow the recommended practices and get it
right the first time. Designing a unit which
works correctly is straiBhtforward - designiJ11
a unit which works correctly and ca H produc,d .
,conomically requires considerable extra skill
and experience.

This leads me to comment on the design steps
used by Zissos and Valan in part 5 (October,
1980). They advocate designing the hardware
first then the software, then repeating these
steps until a satisfactory design is obtained. In
each of the failed designs that I have investi
gated the designers have followed this approach.
I cannot stress too strongly that these two steps
must be carried out concurrently, and in fact
that there are four separate but strongly in
terwoven areas that must be considered in
parallel, These are: 1. Hardware design. 2. Soft
ware design. 3. Design for teslinl. 4. Design for
production.

The last two areas are often left till the proto
type is completed, and then it's back to the
drawing board for some very expensive chanles.
We should follow the Smallpiece philosophy of
"Get it right the first time," Test points, both
for production testing and field servicing mUJt
be built into the hardware and software during
the original design. There is a lot to be said for
making a commitment to including signature

analysis in every product. Similarly, what is the
point of designing I system that can't be pro
duced economically without redesign and the
consequent delays in getting your product into
the market place? Mter all, one ofthe big incen
tives to using microprocesSOR is that their use
can substantially reduce the development time
for the product.

As O'Connor said uMicroprocessoR are only
cheap if they are cheap to use; if the way in
which they are used brings crippling costs, they
are extraordinarily expensive."
AlanM.Ft1lV1n
NorlA BalfDYJI
Victoria, Awtralia

DESIGNING WITH
MICROPROCESSORS
I would like to thank D. M. Vaidya for his letter
in the March issue (p.62) pointin, out the error
in our Table 3 (p.73) of Part 6 of our series
"Designing with microprocessors" in the De
cember 1980 issue. We understand that the edi·
tor hopes to publish a corrected venion in the
next available issue.

Regarding the second point, we must disagree
on this. We have written numerous programs
using different mic:rolirocesson which show the
generality of the approach that can be achieved
with these different devices, This win be
demonstrated in detail in an article which win
follow later in our current series. Meanwhile,
any readers who would like to have this in
formation in advance are welcome to write to us
at the address below.
D. Zissol andL. Valan
Departmento/ComputerScience
UnifJ,rrity o/Calga"
Calgary,Alberta T2N IN4
Canada

THE TWINS PARADOX
OF RELATIVITY
Alex Jones's letter (January) contains a funda
mental flaw which I feel should be corrected.

The relative ageing in the Twins Paradox is
not dependent on the accelerations at the start
and finish of the journey, because the theory has
it that, with the same accelerations, doubling
the spatial distance of the trip doubles the age
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difference at the end (with short acceleration
durations compared to total journey duration),

This is certainly the impression Binstein
wished to impose on the world, and it is backed
up by the whole series of text-books since, The
effect is quite clearly one of Special Relativity,
not ofGeneral Relativity.

If, u he suggests, the results of SRT are only
"apparent", but the Twins Paradox experimen
tally resolves in Einstein's favour, as numeroul
text-book writers would have us believe) then
Jones's "coincidence" is not only remarkable,
but miraculous.
L." Higgins
Swindon Wilts

WIRELESS WORLD'S
70th ANNIVERSARY
If I give a brief record of my association with
Wirel'I' World it will explain how much pleasure
it has given me to be invited by the prelent
editor to say a few words on the 70th anniver
sary.

Looking for a career in journalism I answered
an advenisement by the Marconi Company for
an editorial assistant which stated ·'some
knowledge of wireless would be an advantage".
As I already had a Post Office Experimental
Licence and had read alII could on the subject I
had no difficulty in securing the job. I found
myselfon the editorial staffof the Wir,lesl WorM
with the launching of the first number. With.
commission in the Royal Engineers, the 1914-18
war took me to Mesopotamia and Persia en
gaged on interception and direction finding.
The Marconi Company kindly kept open the
editorship ofWir,l," World for me on my return
after demobilisation and I continued with the
journal as editor and then as director and man
aging editor until my retirement in 1962.

With a career which has bt..-en so intimately
wrapped up with the story of the Wir,less World
I welcome with enthusiasm its achievement of
70 yean and, under the control of our present
editor, we can look forward with every confi
dence to the future, I am proud to have been
associated with a staffwhich h. created Wi"le"
World over the years.

C"ongratulations and every good wish for the
future.
HughPocock
LondonNW3


