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Junior is growing!

With the addition of the interface board, the Junior Computer can be
transformed into a complete personal computer system. This board will
form an essential link between the computer and the outside world as it
includes additional RAM and EPROM and extra input/output possibilities.
It also enables further memory cards and one or two cassette recorders to
be added to the system. Thus, the Junior Computer is able to communi-
cate with the operator (and vice versa) in a much more sophisticated
manner,

Chapter 10 deals with the practical aspects of hardware involved in the
extension. All constructional details are given together with modifications
required to the main computer board and the power supply. It will be
apparent that Junior may well become too large for its original case and
will therefore require a new one — many readers may welcome the change!
Chapter 11 describes the cassette interface. This includes everything that
is needed in the way of hardware and a brief description of the software
(the software concerned is considered in greater detail in Book 4) required
to transfer data (programs) to and from cassette tape. The cassette
interface allows programs which would normally be stored in RAM, to be
preserved in a more permanent manner, so that they can always be entered
again, modified or further elaborated at a later date.

Additional extensions include an ASCII keyboard and a video interface or
printer which are described in chapter 12. Programs can then be displayed
on a TV screen (via the Elekterminal) or printed on paper. This gives
greater scope for examining and modifying programs than the original
monitor program could provide. These extensions are essential if the
Junior Computer is to be operated in high level languages such as BASIC.
Each chapter provides clear and practical examples to help readers along
the highways of programming.

And that's not all!

Book 4 is in actual fact the second half of Book 3 and contains:
® A new system program: the PM editor (PME)

® The PM software

® The PME software

® The TM software

® Extensive listings of all the system programs
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Junior grows up

From
single board
to
double-decker ‘sandwich’

This opening chapter in Book 3 introduces a number of ‘cards’
(or printed circuit boards) which may be added to the basic
Junior Computer for it to develop into maturity. One way to
look at the fully-fledged system is to see it as a card game in
which certain rules have to be kept if the system is to work
correctly. Once all the cards have been ‘laid on the table’, the
adult Junior Computer looks like this:
e Additional ‘brain-power’ in the form of RAM and/or EPROM,
up to a maximum of 64 kilo-bytes, is provided.
e It is equipped to pass data to and from magnetic tape
(cassette interface).
e The computer is now able to communicate with the outside
world in greater depth thanks to the addition of the ‘Versatile
Interface Adapter’ (VIA) which has further input/output (1/0)
facilities and allows more peripheral equipment, such as an
ASCII keyboard and a video terminal or suitable printer to be
incorporated.
The interface board plays a key role in these new developments
— in fact, it acts as the trump card. It will be described in detail
during the course of this chapter, along with full constructional
details. The other extension boards for the Junior Computer are
based partly on existing cards which have already been published
in Elektor magazine. One of these is the RAM/EPROM memory
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card which regular readers will remember from the September
1980 issue. This has now been modified especially for the
Junior Computer.

It should be noted at this stage in the proceedings (before you
are up to your ears in solder and loose components, that is!) that
readers are under no obligation to construct all the proposed
extension boards — at least, not all at once. Memory cards have
the advantage that they can be added one by one, over a period
of time which the reader can spin out to suit his/her require-
ments (or his/her bank balance!). This subject will also come up
for discussion later on.

Junior is growing . . . to adulthood . . . to maturity . .. to suit
the growing needs of the enthusiastic programmer.

Growth is a natural process — it is part of nature. Junior Computer users
share the same nature, in that, once they have become ‘attached’ to the
machine, their interest and affection grow along with their knowledge. The
desire for development and improvement becomes insatiable! As in all
forms of growth, this involves a certain amount of time and, above all,
patience.

In Book 1, the computer was compared to a human being, the hardware
being regarded as its flesh and blood and the software as its brain. After a
certain age, the physical growth of a human being reaches completion,
whereas, ideally speaking, his/her intellectual development should continue
until death, To put it in relative terms for the Junior Computer: the hard-
ware necessary to prepare the machine for adult life must now be provided.
What hardware is required? Once fully extended, the Junior Computer
may be used with various peripheral devices (one or two cassette recorders,
an ASCII keyboard, and either a video terminal or a printer — or both!).
Before these additions can be made, however, the Junior Computer must
be prepared ‘mentally’, that is, certain software must be developed first.
With the aid of one or more of the system programs to be discussed later
on, the computer is able to expand its vocabulary, its command of machine
language. Eventually, it could even become bilingual, thinking in its
‘mother tongue’, machine language, but expressing its thoughts, either on
paper or on a video screen, in a higher level language such as BASIC. What
is important to note here is the fact that, similar to the human brain, the
cultivation of computer software (in the form of additional system pro-
grams, other high level languages etc.) should theoretically carry on
indefinitely, without the need for any further hardware extensions once
the ones mentioned here have been incorporated into the basic system.



All a-board!

Buses, cards and bus boards

Although we said that growth is a natural process, in this particular case
this is not strictly true. Obviously, the Junior Computer is not able to
grow of its own accord — the user will have to lend it a helping hand.
And a good thing too! After all, the world does not wish to be saddled
with a digital Frankenstein! It is imperative that the user is able to gear
any development to suit his/her personal requirements. It is therefore
entirely up to the user whether or not the various extension possibilities
suggested here are deemed necessary, and if so, he/she is free to decide on
the number of stages and the order in which they are to be added. For this
reason, it is best for everyone to consider carefully whether the extensions
are needed and, if they are, which particular ones.

Readers should not let themselves be influenced by such considerations as:
‘Everyone else does it...", ‘Must keep up with the Joneses ...’ etc. To
help you make up your mind, you are invited on a bus trip ‘a la carte’.

A single or a double-decker system?

To bus or not to bus. . .

Computer systems designed for amateur use fall into two main categories:
bus systems and single board systems. The former employs several cards
(printed circuit boards) to accommodate all the necessary components.
Usually, the cards are all the same size (the eurocard format is 100 mm x
160 mm, for instance) and are interconnected by means of a ‘bus’. This
is a printed circuit network in which equally positioned points (such as
connector pins) are individually linked together. Buses are sometimes
constructed on the basis of wire links and sometimes ‘bus boards’ are used.
Since the bus is universally compatible within the system, the sky is the
limit as far as the theoretical expansion possibilities are concerned. The
final result is a computer with multiple facilities.

The one distinguishing feature of a single board system, on the other hand,
is that all the components are mounted on the same card. The facilities
available to the user determine the size and complexity of the card. As
readers may well imagine, putting everything on a single board is a bit of
a gamble. It means the user has to estimate his/her needs very carefully
from the start and this often proves to be quite a handicap, as it is difficult
to plan ahead when the possibilities are largely unknown.

Nevertheless, single board systems serve a variety of useful purposes. They
are often used by apprentice programmers in order to gain ‘hands on’
experience and as part of relatively straightforward process control or
monitor equipment (where the computer is switched on permanently). In
its basic form the Junior Computer is in fact a single board system, being
designed as an aid for beginners. Many enthusiasts are currently using it to
sharpen their digital reflexes. So much is written and broadcast about
‘chips’ and ‘microprocessors’ nowadays that construction of ‘your very
own system’ at home has become more than a passing phase: it is a once-
in-a-lifetime milestone that many people feel they should reach before it
gets too late.
































































































































































































































































































































































































































































































































































































