





DON$LD COOK

the
month's
first three

First, bad news - if you missed
lasi
parts of "The
Micro". The good news? This month
you get to see the last three parts,
- again thanks to Ian and Gunther for
the juse of their V.C.R. and TV,

"The
Christopher

Mighty Micro"

Evans - reveals  the

importance of this, the so-called
era of the silicon chip. The 1lst
Parti,, "The Coming of the Processor"

traced the beginning of calculating
machines, from Pascal to Babbage and
then to the early war time machines
that cracked the virtually
uncrackable German Enigma codes, and
finally to the micro or silicon
chip. The 2nd Part, "Of Machines
and | Money", discussed the role of
the  micro in our daily ' lives
-suggesting a totally cashless
society, micros in schools to aid
personal tuition, instant diagnosis
in | hospitals, in short a social
revolution, one which man must be
trained to cope with. Part 3, "The
Political Revolution®™, looked at the

concepts of Prestel and similar
ideas applied to wvoting - just
imagine, instant results! :

"TO COME oo

4: "The Introverted Society"
look at the idea that children
will be taught by computers and that
books, as we know them, may well be
replacd by silicon chips that would
be cheaper and take up far less
storEge space. Would computers

Part
will

teaching in homes be the start of an
introverted society?

LPart;’S: "The
Is Ehe micro a threat to mankind?
Couly man ‘be replaced as the
damiTant belng on this planet? Will
man | and mlcro work as partners to

combat

meeting you missed the .
Mighty

- presented by Dr-

‘680X'
‘in a big way.

In ‘complllng thls

Intelligent Machine". |

problems

that afflict our
world ... famine, disease and the
dangers of war. :
Part 6: "All Our Tomorrows"”. Four
~ leading figures in the field  of
~micros give their opinions of the |
changes in the wake of the: computer_,
revolution. ‘ ‘

See you there ...

(the

Accolades  to Neil noted
hardware boffin). Thanks, Neil, I
know that those who attended the
first class are pleased that you -

agraed to run the course. f

remlnds me, a popular column
reappeared this month, Yes,
has made a comeback -~ the
getting things;together o

Wthh
has.
Microphile
‘are

of C3P0 I
and

~issue
was struck by the quantity
quality of original articles.
really gratifying, especially as
they were unsolicited. Many thanks
to these contributers who make this
a worthwhlle publication.

“I think what we need now is someone cal} ed a
: computer programmer.”’ ‘

.

It is




03P0 Scratchpad :

ThHis month's meeting is, of
codurse, at the Athenaeum and we
shHall be continuing the screening
ofi that great classic "The Mighty
Micro" by Dr. Evans.

It struck me at the last meeting
that at the tea break there was a

single lone solitary 20 cent
piece all on its own (Tautology
Rules, 0.K.!). That means that

there was one honest visitor who-

dipped that

into his
night. ~

pocket

Turnover,
purchase

Last month, in Apple
mention was made of the
by the Club of floppy
for sale at the fantastically low
price of R 3,50 each (incl.
G.S.T.). It should be pointed out
that this special offer is for

Members only, and also for
private use only. We don't want
to go into competition with the

normal retailers, but if we can
obtain a special benefit for our
Members we shall of course do so.

We have been informed that there
is a supplier who is willing to
make bulk purchases of certain
magazines for the Club (at bulk
prices, naturally) should there
be sufficient interest. The
relevant magazines are
"Kilobaud", "8y Microcomputing"
ajnd "73". Anyone interested
should contact us at the next
meeting if not sooner.

The other day I saw a newspaper
rleport (with photo) that the
R.S.A. has produced its own
iilntegrated circuits which
clonsisted, if my memory serves ne
correctly, of 6 transistors, a
diode and a resistor. That's
nrogress, hey. At this rate we'll
He churning out J-K flip-flops
pefore Buck Rogers marries Wilma!

diskettes

It has been suggested that the
Club sponsor a competition,
presumably for both hardware and

software. Home-built machines
abound in great numbers now as
was demonstrated at the

"Microbition 81" so there is no
excuse for not entering, we have
seen the evidence, Holmes. More
details will be given later. '

Another suggestion 1is that the

Club has another Project
(remember the Glass Teletype -
mine still works 1u0d%!). The

suggested project is for a Modem
so that your computers may all
talk to each. other while you

watch "Westgate". The design will

be of the G.P.O./H.P.K;—approved"
variety and very cheap to
costruct (mention was made of

about R48,0¢). There will also be
standard formatting, etc., so

‘that your machine may talk to any

other machine (in

least).

theory at

I have to be wvague 1in certain
matters, as you may have noticed,

as the 1left hand rarely knows
what the right foot is doing.
Anyway, there may be a colunmn

elsewhere in this magazine called
"Query Corner", of so iets. The

idea 1is that 1if you have a
problem then let us know and we
shall not only let you have the
" benefit of our wisdom but

everyone else will know how daft
you are for asking the question
in the first place! By the way we
do not  want queries from
"Worried, Kenilworth".
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it Tekes Al Sorts

GEOFF STURGES

This article does not set out to
discuss the different
techniques and to compare their
advantages and disadvantages.
Thiat topic could well form the

bapls of another series of boring

artlcles. Rather, the objective
of this article 1is merely to
dlScuss modifications to any sort
program in order to adapt it to
yoyr requirements.
|
There are many algorithms for
sorting, but it has been stated
that there is no "best" method.
All have some disadvantages, such
as‘belng very slow if the array
slalready partially - sorted., I

recd somewhere that aan average of

60% of all computer time was
spent on sorting, so that this
aspect of programming is bound to
affect you sooner or later.

The
art

algorithm used in this
icle was devised by D.L.Shell
and, although not reputed to be
the fastest method under ideal
conditions, is very much faster
than the "bubble" sort and is
also easily coded into BASIC.

1B waé
stolen,
from

The BASIC
begged, borrowed,
pillaged, raped and adapted
an | undisclosed source, namely
"Killobaud" via "CPUCN", and
Listing No. 1A is my adaptation
of it in order to speed up the
processing time by approximately
25%. You can try vyour hand
makling it even faster.

Listing No.

of
in
come
many
array
are

In order to sort a set
variables they must be stored
a subscripted array. Now we
to the question of how
elements may we have in an
to be sorted. Well, there
four approaches:-

at

sorting

.Atrays

2
3 bytes for still don't know

Firstly, you can ignore the
question completely and continue
this article further on, or start
another. article further on.
'Secondly, you <can look in the
manual and find out that your
'BASIC only allows up to| 255
- elements per array.
~'Thirdly, you can choose a
largeish number and keep running
the program several times,  each
‘time decrementing the number you
first thought of, until you don't
get an "out of memory" ‘error
message. ‘
Fourthly, you can be brave and
attempt to calculate the maglc
number. Naturally, each BASIC
differs in specific details, but
I shall explain how one BASIC
interpreter works and you can

experiment with your own BASIC if

you wish to pursue this method
further. 1
Numeric and string variables are
- treated differently (but equal -
we musn't be unNATriotic) ‘as vcan
be expected. Arrays for numeric
variables consist of the

follow1ng.

2 bytes for the variable's name
3 bytes for don't know yet
(at least I'm honest)

2 bytes for no. of elements

5 bytes for each element

My trusty calculator tells me
that that is an overhead of 7
bytes per array. The overhead
will be 12 bytes if vyour BASIC
starts from element "¢g" but '@ you

don't make use of it.

for string varlables
consist of the following:-

bytes for the variable's name

yet
(I'm still honest)

2 bytes for no. of elements

3 .bytes for each element

- (1 byte for length of string
and 2 bytes for address
string) :

of




-
This is still an overhead of 7 elements per array. Hurray!
bytes per array, but only 190
bytes if you don't use element If we are sorting a string array,
wo with the maximum length of a
string being say 12 bytes, then
On |top of that of course are the our calculations will look
lengths of the actual strings. something like this:-
The lengths of the strings should - :
be|taken as the maximum length Free memory 30671
that can occur if you don't know ,
what the average length is PLUS 2 Array overheads:
bytes which appear to be pointers 7 bytes per array 7
back to the next element. ' -
Bytes per string array -3
To|summarise then, if we are to -
sort "x" elements then our Max. length of strings 12
calculations would look something Pointer 2
like this for a numeric array:- 14
Top of available memory (m) 32767 Therefore the number of elements
[ * prgm & ord vars. (p) 2096 we should be able to sort at any
Free memory 39671 one time is:-
Array overheads: : x = 30671 - 7
7 bytes per array , 7 3+ 14
Bytes per numeric array 5 Which rounded down gives 1883
‘ elements per array.
Therefore the number of elements
we|l should be able to sort at any Now we can proceed towards the
oneg time is:- ' programs proper. The table below
gives the combinations (or is it
x = 39671 - 7 , permutations?) of the parameters
5 to be considered when analysing
‘ your requirements. :
Whiich rounded down gives 6132
Ratio of Single variable Multiple field records
NolL of length of records sorted on:
disk seq. file '
drives to disk : ;
capacity Numeric String 1l Field 2 Fields >2 Fields
] RAM only A B - C , D E
1 < 1/3 F
2 < 1/2 G
2 > 1/2 H
>2 <1 J




This article will only . give
guidelines to the routines
coprresponding to the squares
marked with a letter. The
routines for the unmarked squares
may be easily obtained from
combining the two
routines.

AT LAST!
|

R@utine A"

This is the basic routine to sort

an array "A(N)" with YN+1"
elements (element "ge being
used). wow is a temporary

variable for use while exchanging
elements:-

1030 IF M=@ THEN RETURN
1040
"primary".

1 REM SHELL SORT OF SINGLE NUMER
| IC VARIABLE
20 N=  :DIM A(N)

108 GOSuB 19009

990 END

1000 REM SORT SUBROUTINE

1010 M=N+1:FOR H=1 TO 16:M=INT(M/
; 2):IF M=¢ THEN RETURN

1¢2@¢ FOR J=@ TO N-M:FOR I=J TO @

STEP -M

1430 IF A(I)>A(I+M) THEN T=A(I):A
1 (I)=A(I+M):A(I+M)=T:NEXT

1040 NEXT J:NEXT

Listing No. 1A

e

I1f your program drops out of the
ast "NEXT" then you have a
l6-bit processor and an array
size greater than 64K elements!

Fgr those whose BASICs do not use
element "@" in an array, do not
adcept multiple statements on one
line, and probably don't allow
more than 255 elements in an
array, then the following
"traditional" subroutine 1is for
yous -

1000 REM SORT SUBROUTINE
1919 M=N
1020 M=INT(M/2)

1050
1060

J

K M

I
1076 L

I

T

A

1
‘N...
J
I+

= M i
1080 IF A(I)<=A(L) GOTO 1148
1099 T=A(I)

1100 A(I)=A(L)

1110 A(L)=T

1120 I=I-M

1130 IF I>0 GOTO 107¢

1140 J=3d+1

11508 IF J>K GOTO 1820

1160 GOTO 1060

Listing No. 1B

Routine "B":

This is identical to Listing No.
1A except, of course, that we are
now using string variables. We
now have an array "A$(N)" and a
temporary variable "TS$".

19 REM SHELL SORT OF SiNGLE STRIN
G VARIABLE
20 N= :DIM A(N)

100 GOSUB 1000

99¢ END .

1000 REM SORT SUBROUTINE

1910 M=N+1:FOR H=1 TO 16:M=INT(M/

; 2):IF M= THEN RETURN

1020 FOR J=0 TO N-M:FOR I=J TO @

 STEP -M .

1039 IF AS(I)>AS$(I+M) THEN TS$=AS (
I):AS(I)=AS (I+M) :AS (I+M)=TS:

: NEXT

1040 NEXT J:NEXT

Listing No. 2

Néxt month: Part 2 - multiple

field sorts, etc.




rdware Class
in Pefrospect

W

Neil| Yalsh

The finitial discussion was aimed at getting across
only| the most basic ideas behind the working of a
microcomputer. The approach was to introduce the
newcommer to the way a microprocessor is put to
work| in a system. One need not be an electronic
wizard to get a system working sucessfully but is
a great help to have some idea what goes o below
the top cover of your microcomputer. With the new
micros we see today, it is impossible for the suc-
essful programmer to remain ignorant of the hard-
warel.
The microprocessor chip is really only the follow-
ing things:

a) a complex etectronic component

b) a complex switch

C) a sequencer

d) a decoder

e) an encoder

The | first point cannot really be covered in any
detail. One can show someone the slab of plastic
with 40 Little legs coming out of it, however, few
people are really impressed by its appearence. One
could try to explain how it is made but that is
of [Little importance to the user. It is one of
those things we accept as a “black-box®.

Under the second point it was explained that the
switching was done by the device (MPU) by making
its | control Lines have a ON or OFF voltage from
its | various connector pins. The signals on the
Lines were represented by the presence of +3V on
the |"ON® or HIGH state and by 0 volts when in the
*OFF* or LOW state. '

Becquse there is so much that has to be switched
on dnd off in a MPU system it is possible to have
a separate Line for each item. The problem is over
come by internal encoding and then sending the
signal along several lines and the external device
decoding the ‘encoded’ signal and then activating
the| right element after the process has been
reversed.

The |major part of the system that is switched is
wesory. Most wmicroprocessor (KPU) chips have the
ability to switch on or select any one of 65000
possible memory cells. This needs only 16 control
lines to do this. This is because, by switching
some of the Line on and some off in different ways
it js possible to get over 65000 combinations. The
receiving device,in this case wemory,would have to

Look at the signal pottern on the 146 lines, decode
the pattern ond switch the corresponding memory
cell on.

Because the hardware sesssions are short there is
no time to go into the ‘mathematics’ behind why it
is possible to get so many possible switching com-
binations on only 16 control lines. However,it was
suggested that the interested person could start
with, say, only 4 control Lines and see how many
combinations can be made. Remember,some or all can
be low while the rest, or all, high. The remote or
external device would have to look at the pattern
on the paratlel Lines and, by a process of ‘decod-
ing’, select the relevent device. Notice that only
one device can be selected at a time.

Encoders or Decoders today are usually single com-
ponents. Quite often they are actually included in
the RAM chips themselves. Again, it is not really
necessary to investigate their internal workings
except under cases of extreme interesti.

When the selected memory location is switched in-
to the system, the stored signal again is repres-
ented by a high or Low voltage tevel. These level
patterns are held in o particular location in
paratlel, eight ‘bits’ at a time.The memory locat-
ion can receive into itself or output this patt-
ern over another eight lines which run in parallel
and enter the MPU chip through eight connector
pins. These signal Lines are called "the data bus”
while the other 14 control Lines mentioned -are
called “the address bus”. The data bus is said to
be ‘bidirectional’ because dato can be travelling
to and from the NPU and memory in either direction
depending on whether a read or write operation is
taking ploce.

The MPU is the master device and therefore the
controtler which activates the address bus. There-
fore the address bus is undirectional. The memory
or RAM, as its called, has to be told to send back
or receive data patterns.Therefore,it is necessary
for the MPU to produce another signal which tells
the bus Lines to switch over direction causing the
RAM board to respond in the correct manner.
Towards the end of the discussion it was mentioned
that the memory in a system has two major uses.
Firstly, to hold sequencer patterns,known as inst~
ruction codes, and the Llotter was to hold data
values. The MPU being a squencer device is contin-
ually trying to cycle. & cycle consists of setting
all the oddress lLines after reset startup to the
low state corresponding to address zero. The MPU
also via the data direction control line will tell
the memory addressed (addr zero) to send its cont-
ents to the MPU. This pattern will, if all’s well,
correspond to a relevent sequencer code. The HPU

witl decode this pattern and cause souwe internal
activity to toke place. After completion of this
activity the next oddress will be put on the bus
causing the next RAM location to be selected. The
sequencing will go on for ever or until something




goes wrong or the machine is switched off.

The| actual sequencing process witl be investigated
more deeply at the next session.

The\ general MPU chip we have Looked so far has 14
uddpess Lines, B data lines; one to switch the
dato direction. We mentioned also that there is
need for o RESET Line which can be activated re-
motely by the user or startup logic. The electron-
icsi people will also remind us that there must
be  one to supply the power to the chip. This is
5 Volts and, of course, an additional Lline for
ground or zero volts. There are other lines coming

This Mont's
Meeting

19h30 HARDWARE CLASS
Neil Walsh
20h00 CLUB BUSINESS
20hl5 VIDEO
"THE MIGHTY MICRO"
Introduced by
Bob Denton
21h45 TEA

20c for Non-members

BREWERY

NEWLANDS
STATION

ATHENEAUM

into: and out of the NPU component but these wilt
be gone into at a tater stage.

For atl of you who are wondering what a ”thlp is
an explanation of the term follows. The compon-
ents mentioned so far, like NPU’s, RAN’s, decoders
and encoders are complex or integrated circuits
which are fabricated on a single fine slice of

silicon known as a ‘chip’. This chip is usually
soulded in a block of plastic with Little connect-
or ‘legs coming out of it. The word CHIP it elect-
ronics jargon, which generally refers to uny comp-
lex component of this nature.

llqliIllllIllIllllnll-l---llll----l-lﬂ-n---
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Educational Farum

DONALD COOK

I have often made the suggestion
that | one interesting and beneficial
application for the home hobbyist to
consider is that of computer aided

learning. The most common reply is:
"That!'s all very well, but what
could I possibly do for my

children/niggies/small fiends." The
time | has come the walrus said ...
(not lagain!!) ... :
Firstlly, what is so special about
using a micro for assisting the
learning process? In the good old
days | ... about 10 to 15 years ago!
... la certain type of book dubbed
"the | programmed learning text" was
ely popular. Many of you have
no oubt seen examples of these, if
worked from them. Truly a
revolution ... well, almost. Like
Skinner was before his

He was unable to bring his
learning situation to fruition
the technology of his age
able to meet his needs.
concept was an interactive
and rewarded
learner, allowing him to
at his own rate and giving
feedback of success or

suffered the frustration of

one or more weeks to receive
answers to a gquestion paper.
immediacy of the challenge has
lost and no or very little
takes place when the
is finally revealed.
- Skinmer's aim was to overcome this
as ell as the problem of the person

who |needs to regress to consolidate
a fact or idea. (All pigs are
equall

Unfortunately for Skinner the medium
he equired was in part unavailable
in part just too young to be of
value ... the war time computers

far from capable of storing the

required and lacked much of
what| Skinner needed for interaction

"with

I am sure few of you have

user in the way of
peripherals. Just come and try my
teletype if you don't believe me!
Hard copy output is simply no better
than Skinner's learning machine with
a paper roll that displays guestions
and answers in a simple linear

the

~ program.

By now those of you with micros ...
and memory mapped VDS's to boot ...
will know that you can supply most,
if not all the needs for Skinner's
ideal. Of course, one dreams of a
complete learning system consisting
of a comprehensive library of video
illustrations, both still and
moving, linked with a voice
recognition and generation system
all controlled by a micro and
capable of being reprogrammed at the
drop of a hat (or should it be chip
nowadays?). Enough said ...

To a large degree what you do,
educationally speaking, with a micro
is dependant on your ability to
express ideas generally. It can be
a dry and factual question ~and
answer technique

and fun approach
illustrate your point and, for
example on the Apple, using the
paddles as a means of input. In
particular here, I am thinking of a
pointer that can be moved around on
the screen toO answer such questions
as: "Where on the graph would you
find...?" or perhaps in a simulated
experiment: "To what level would you
fill the pipette ...2". the same
idea could also be applied to a
multiple choice response situation.

using graphics to

Before one. embarks upon  an
educational program some thought
must go into its design. Here, more
than anywhere else, design 1is
important and I refer not only to
the structure of the program but
“also  to the manner in which
information is presented. and

responses solicited.

To get a better idea of what I mean
‘let's

attempts
mind.
idea
response

look at Skinner's first
and the aims he had in
Firstly, let's consider the
of the interactive medium. The
of the machine must be

or a more humorous



