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'STEPS TOWARDS NATURAL_COMPUTATION '

PIERRE MARIE LAWOREL

UDK: 159.953:681.3 " CNRS, INSERM UNIT 94, ‘LYO'N, FRANCE

This‘aﬂtiele deals with problems of natural computation, i.é. processes in human brain indica-
ting some avenues of research in neuropsychology and neurolinguistics where inspiration may be
found for future advances in computatlonal science. The article discovers problems of human .
software and brain wetware, cooperative processes in the brain, and computer simulation of
aactivity in the brain. The new approach presented in this article enables neuropsychologists
"to test cognitive models of brain processing that are thought to match-anatomical and psysio-
. logical discoveries. Computer simulation thus appears to be an ‘efficient method to verify the

" relevance and the robustness of theoretical models in the neurosciences. -

(The Editor)

Koraki v _smeri naravnega raZunanja. Ta &lanek obravnava problematiko ‘naravnega rafunanja, tj.
procesov v &lovekovih moiganih s posebnim ozirom na raziskave v nevropsihologiji in nevroling-
vistiki, kjer je mo¥ prifakovati ideje za prihodnji razvoj rafunalniBkih znanosti. Clanek od-
kriva probleme &lovekove programske opreme in moZganske 'vlaZnosti", kooperativnih procesov v
moZganih ter rafunalniske simulacije moZganskih aktivnosti. Nov pristop, ki Jje v &lanku pri-
kazan, omogaZa nevropsihologu preizkuSanje kognitivnih modelov moZganskega procesiranja, ki se
ujemajo z anatomskimi in fizioloZkimi odkritji. Raéunalniﬁka simulacija se takoc pokaZe kot
uinkovito sredstvo pri preverjanju tehtnosti in obstojnosti teoreti&nih modelov v nevrozna-
nosti

percentage of error? Very soon, however,

In 1961, Narvin Hinsky published a paper
honest scientists had to admit that while Al

entitled “Steps towards A.I. (Artificial

Intelligence)®. His Influence and that of his
students or colleagues (Schank, Minograd,

Newell, . Colby, Bobrow, Woods) were so great
that the crowd of computer scientists quickly
realized that a new science was born. Cyber-
netics, the mother discipline concerned with
machine processes as well as brain processes
and - other natural systems dynamics, was
considered to be too old and too general.
Cognitive psychology, brain theory, social
systems dynamics, and Al gradually developed
as diversified fields. But processing models
remained a central 1issue. In computer pro-
grams for the comprehension of language, for
instance, .debates went on about which top-
down or bottom-up algorithms were more effi-
cient, or what types of data were to be
processed {acoustic data, syntactic structu-
res, or semantic- pragmatic representations).

Yet, one sweeping statement frequently made
by Al specialists kept disturbing people who
worked in n?uropsychology and 1n Vinguistics.
Almost evetyone 1in the computer sciences
claimed that psychological reality as well as
neurophysiological reality could be forgotten
when one concelived a system that would handle
Yanguage, or .control a robot, or solve heu-
ristic problems. The only questions to be
asked were ¢ Does it do the trick? Is it both

economical j:#nd efficient? What is the

systems were at- the origin of very useful
methodological progress in program designing
and 1n computational theory, they could not
successfully replace man for verbal communi-

.cation. The only systems that seemed to yield

satisfactory results were extremely sophisti-
cated and costly, and could only handle

.relatively small samples of natural lanquage

{e.g9. for English : Thorne, Bratley and Dewar
(1968), Woods (1970) Rieger (1975), Riesbeck
(1975), Winograd (1972), Schank (1973, 1975),
Simmons (1973), Small (1980)) Besides. these
systems did not solve many morpho-syntactic

- ambiguities, -and anaphora or ellipsis caused

misinterpretations. .
For all these reasons, foremost Al

experts started meeting cognitive scientists,

1inguists, and neurologists in the 1970's, in
order to vrenew the partly unsuccessful
approaches which they had favored before.
After several {ndividual experiments, like
HARPY (Newell, 1978}, HWIM. (Woods et al.,
1976), HEARSAY I and II (Erman et al., 1980),

- PARSIFAL (Marcus, 1978) and PSI-KLONE (Bobrow-

and Webber (1980), ~where some hypotheses

-about natural 1language comprehension were -

tested,. two conferences were organized by
Arbib, Caplan and- Marshall {n 1980-1981 at
the University of Massachusetts (Arbib et
al., 1982), , v "



The purpoce was explicitely to formilate some
neural models of languaue processing and
encourage participants to put them to the
test with computer simulation and renewed
testing in cYinical nouropsycholoqy.

Following  the same epistemolonical
track, 1 shall now try to {ndicate some
avenues of research  1n neuropsycholo v and
noyrolinquistics where {nspiration may be
found Ffor future advances in computatifonal
science. 1 suqqgest to call this new style of
informatics M.C. (Abhreviated for Natural
Compitation).

HUMAN SOF TWARE AND BRATH WETWARE,
T Thanks Tt many successful discoverfes
of the last twenty years, brain sciences have
mich to offer to  theoreticians of
fnformatics. The biophysical study of the
central nervous system of animals and the now
power fully  instrumented  observations  of
Testoned human brains have  enabled
neurophysiologists  and neuropsychologists to
formulate models of how the 14 billion neuron
brain processes

-~ representations of the physical
world,

- representations of real or imaginary
socfal, cultural, and artistic worlds,

- schemas of elementary motor acts,

- aqials, plans and strateqies for
complex behavior,

- finteractive control between repre-
sentations, schemas, and overall scheming,

- second or third order representa-
tions of representations, called volunta-
ry or involuntary lanquage and sign communi-
calion (See Lavorel, 1981),

It must first bhe admitted that the
brain does not work like a classical computer
with stored data and sets of coded rules to
be applied in a given order corresponding to
algorithms or sets of programs. The nature of
neural  activity {s totally unrelated to the
nature of intellectual ohjects being pro-
cessed.  Neurons or neuron modules just keep
heing active or inhibited (Szentdgothai and
Arhib, 1974}, Basically, the biochemical and
electro-magnetic phenomena of neural tissue
are  the same in the most stupid amphibians
and in the most famous Nobel prize winners
{Fceles, 1977). What is different in animal
and in man is first the number of neura)
processors and their abhility to memorize and
forget. Secondly, the number of connections,
their architecture and their plasticity
determine self-organization in the system,
and a qradual diversification or a redundancy
of its functional subsystems. Thirdly, the
order of complexity of the simultaneous pro-
pagations of rhythmic signals in the cortex,
which 1{s a consequence of the two properties
already distinguished, ensures a style of
computation which can transfer and transform
information in a functionally efficient
manner, in spite of conflicting stimulations,
of minor breakdowns, or of possibly erroneous
knowlndge. Thus, the human hrain can be hy-
prractive 1in order to adapt 1tself instanta-
neously to intricate aspects of novel stimu-
lation, or it can react more economically and
more automatically to recurring situations
that 1t has learned to identify and cateqgo-
rize. -

Some. neurophysiologists and some
electrical engineers have tried to devise
networks that would possibly approach the
computational properties of mammal neural
modules (e.q. Reiss (1962), Mc Gregor and
Lewis (1977}, Anderson, Ritz, Silverstein and
Jones  (1977), de Callatay (1981), Wood
(1982)). However, the fact that they do
research  for electronic computers 1imits
their attempts essentially to the study of

v
7 wilh

miltiplexing, of timing control, of noise
filtering, and of cellular automata with
fuzzy tinputs. What they show has in fact
already been predicted by mathematfcians 11ke
Winograd and Cowan {1961}, Nilsson {1065),
Amari and Arbib (1977}, Arbih and Manes
(1975) or Dalenoort (1981), It has also been
observed at a microscopic level by anatomfsts
and physiologists. Mountcastie (1976) for
example showed how skin sensations are
distributed 1n the monkev's brain in an

I

i
awy e " m“"“lI

by

nHmnMEMH

o I“,IIII

i

il d///
i

I ”m l“!‘lihiii

il . I
|

Figure 1. Cumulated PET Scans during a
repetition task (Left and Right hemi-
spheres, {in Lavorel, 1983). G = left;
D = right.

overlapping manner across the post-rolandic
somato-sensory area. He and nthers explained
that parallel representations ensure rich,
~accurate, and safe computation when thousands
of neurons can answer simultaneously to, say,
a prickling stimulation at the tip of one
finger. Thus, first generation networks of
artificial modules have only verified mathe-
matical or electrophysfological models..

In fact, a reductfonist attitude,
although it teaches us something about some
physical properties of some lavers of neural
tissue, does not increase our global compre-
hension of the processing style of the brain
when, for i{nstance, an animal sees a prey
and catches 1t, or a man sees cherries and
says "I'd like a pound of these cherries,
please". So, what are the main principles
that subserve mental representations and



Alight

' ichehas?.fd;déys'by covering much'ﬁuTtidisci;_
plinary . theoretical ground 1. will try.and

define - coogérative. com?utation<wh1¢h is one
_of these principles. I claim that this aspect.

of Natural Computation can be implemented on

modern- computers and that - 1t could enable

scientists to improve the efficiency of their
systems ‘for language comprehension, picture
recognition and -automatic control.of robot
movements., . .

COOPERATIVE PROCESSES . - T
-~ The first striking fact that PET Scan

plctures of the brain at work (Lassen et al.,

1978) have shown neurologists 1s that when a
subject = ¥s .efther. perceiving ' something
‘sound or body sensation), or doing
someth*ng' (talking, moving & hand, etc...),
injected ‘glucids can be seen to be metabo-
lized at the same time in several areas of

~the brain. The following picture is a cumu=
: Jated representation of such an activity for

several subjects who repeat numbers as they
are hearing them. 4 . o

Here, high activity can be observed in the
temporal lobes, - fn lower ‘and upper parts of
the frontal lobes, along Rolando's fissure,
and relatively intense activity is also to be

found 1in several areas of the anterfor and. °
* posterior lobes. Although the localization of

high activity - varies from one task to

- another, or from one type of stimulus to

another, mental computation always seems to

take - placé In a cooperative manner between - *

~'several perceptual or gnosic areas of the

posterior. 1obes and several motor or planning
areas; of the frontal  lobes. Pathology had
indicated that 1{f only one area is- severely
lesioned, processing 1s disturbed at least
for some time. That led to the belief of
gnosic  centers, praxic centers, language
centers, etc... The global observation of
normal activity indicates that the emphasis
should -be put on cooperation {or connexions,
for neuroanatomists) rather than-on localiza-

“tion. Performance may of course be disturbed

cand will have to be reorganized {f part of

“over-automatized entity, That is particularly

one processing subsystem is destroyed. It may

‘even not be reorganized {f the system has

aged and evolved 1{nto an over-specialized,

true for .secondary perceptual and motor areas

-which already reach a relatively stable state

. a few weeks after birth.

From the 'standpoint of the coénitiVe

" functions that have to be inferred whenever -
psychologists study intelligent activities,

1ike form recognition, or the grasping of an
object on a table, or language comprehension,
it 1s of course comforting to find that many

“cortical and subcortical areas have to colla-

borate 1in: every form of behavior. To claim.
that the understanding of a spoken message

~must involve many levels of analysis and that

- successful

these parallel searches may cancel or-confirm
one another ({Lesser et al., 1981), or to
claim that differences in processing speeds
between one comprehension process and another
may -occasion hasty, partial, and erroneous
interpretations (Frazier and Rayner, 1980},

all - that 1is entirely in keeping with what

conjectures can be . made about more .or less
idiosyncracies of calculation
going on - between the cooperating subsystems
of the . -brain. But, fnstead of reasoning in

abstracto as 1inguists have been accused of

. dofng, Tt would be better to try and stipu-

late how cooperative {nteraction really takes
place.” There . are four levels of issue that

-need to ' be considered by brain theory

" sclentists @ .

1. What {s the nature of fnformation

. ropagation between co-active areas? Is there
.“sqmefﬁing Tike bottom-up or top-down transfer

.- “between primary, ~secondary and other -repre-"

‘7« sentational - areas?

Or -between different
modalities of cognition- (Visual, auditory,
somato-sensory)? -Are control modalities

“distributed or. centralized in certain areas’

(Frontal, 1imbic, sub-cortfcal)?
’ 2. What are the basic. functions- for

. com@utation between the SIx TYayers of the -
. cortex, between -adjoining columns or modules,. '

and between nefghboring neurons?

3. Is there wild com etition'or well-
timed harmonious reguiation between the two
- hemisph T Or between these

em{spheres ese two hemispheres

.and-  other - sub-cortical more ' primitive
" subsystems? o o o .
o 4, How does a .co-operative system - .

evolve over time? R I

T wiTlT not address the fourth issue in this
paper. Elements for an understanding of the’
problem have been suggested {n Lavorel (1982)
and 1{n various papers about the research
fgrg;ed on by Spinelli, Bartow, or Bozinovski "

1. What 1is the nature of i{nformation
propagation between co-active areas?

— Sfnce no uTtimate alT-TncTusive model
can be devised at the present stage of phy-
siological -knowledge, it might be best to
cite a few significant experiments that will

" suggest the style of information propagatfon = -

in the cortex.

The recording of individual neurons or . -

- -of groups of neurons in animals, as well as

“by. descending - priming.
- perceptual. . neurons f{e.g. of the primary
visuai, cortex) may fire when motor responses

the - anatomical study of cortico-cortical.
pathways with" chemical or radio-active

tracers, and with artificial lesions (Jones =

and Powell, 1970) has fndicated that afferent .
signals - travel from oprimary to associative.

areas (secondary, tertiary, etc...). It -was
therefore. believed —until recently that
processing -was hierarchically organized and
that the associative areas dealt with more
abstract and multimodal patterns while
primary areas only identified features. It.

was also believed that secondary associative -

sensory information was normally sent to
motor areas (Everts and Fromm, 1977). At
least three experiments have recently shown
that things ~are a 1ittle more complex. For
{nstance, ascending activation waves -are’
regulated  (i.e. inhibited or preactivated)
In 'many cases,

to their previous sensory inpuls are recorded. )

“(Fischer and Boch, 1981). For example, the

following histograms from Bridgeman's recent
paper  (1982) show the peak activity of three
neurons of Tlayer IV of the primary visual
cortex of monkeys (Macaca fascfcularis) while

"these tralned (awake) animals performed a

voluntary movement . in answer to a visual
stimius (1ight).. Two neurons out of three-
keep firing while the motor response is
triggered off. The histograms on the right -
show mean activity for a whole group of
visual neurons (Multiplexing hypothesis) when
there 1s and when there 1s not  a motor

~ response (= {ncorrect behavior) :-
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The next figure represents peaks re-
corded 1n the secondary associative visual
cortex of . anesthetized paralyzed cats.

Through learning, comparable responses can be
evoked when an individual neuron 1s Ffirst
primed by simu)taneous visual and auditory
stimuli and then excited only by the visual
stimuli previously assocfated with auditory
information.
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Figure 3. Modifiable discharge of a visual
cortex neuron {Reproduced from Morrel, 1972).
L stands for ‘"response to a 1ight beam
stimulus”. C stands for “response to a
click". The fourth serfes of peaks (L)
matches- the third (L + C). The four series
correspond to successive sequences of light,
click, 1light and click, Vight stimulations.
40 vepetftfons of L + C are sufficient to
determine multimodal learning.
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Figure 2. Two activity peaks in the visual
cortex of monkeys. One corresponds to the

motor response (R), one to visual stimulation
that preceeded it (-120 milli-seconds).Twn
visual neurons out of three show renewed low
activity (spikes = 6 per sec. and 8 per sec.)
during the motor response.

Is tiis line horizontal? {Syuiare
1s difficutt. Visual
feature perception 1is not independent from

associated information.
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The third experiment consists in

showing horizontal 1ines on a circular screen
to a subject (animal or human) waiting in the
dark. The task consists in detecting the
1ines which are not perfectly horizuntal,
Physiological studies have shown that such a
job {s essentially depending on the activity
of specific primary and secondary visual
cortex neurons firing in a selective munner
for lines oriented one way or another. Now,
i1f the same 1lines are shown inside of
square frame that may be slightly tilted to
the left or to the right, subjects very
quickly make errors, thus indicating that the
{dentification of oriented lines is far from
being only a primary feature detection task.

As a first conclusion to these three
experiments, one might say that visual
perception, which has been picked up as an
example of a bottom-up function where modules
only have to answer to {individual visual
features, is 1in fact a very interactive
process. The propagation of information to
and from multf-modal secondary perceptual
areas, to and from motor control areas
appears to be just as important as. the input
stimuli from the outside world. Seeing is not
Just using one's visual system.

If we want to predict all the sorts of
feedback and feed-forward regulation between
subsystems in the brain, we only have to look
at anatomy. Connections between hemispheres,
cortex and subcortex, lobes, local modules
are fnumerable. Each area of the layered
brain incorporates different neurons
partaking in representational or -in motor
functions. Associative cortex ftself
generally includes layers of pyramidal
motoneurons as well as layers of other
neurons 1indirectly connected to perceptual
pathways (4 to 7 relays).


http://hor1znnt.il

Figure 5. Von Economo's model of the
dVstribution. of neuron types in five major
types of cerebral cortex (Williams' and
Warwick, 1975). As seen on this picture, when
cytoarchitectonic - studies of the cortex are
consulted, they ‘reveal that the so-called
specific centers of perception or of motor
control - are not fitted exclusively with
motoneurons or with perceptual neurons. For
example, in addition to the gfant pyramidal
neurons of “frontal” and “parietal” cortex
(layers II1 and V), the above “granular" and
"polar" visual cortex {occipital lobe) also
includes. ~a number of neurons which are known
to mediate motor processes (in layer V more
exactly). The cortex of ‘Brodmann's frontal
areas 6-8 (premotor cortex) includes a good
number of neurons answering to visual stimult
(In layer 1IV). As for the lower part of the
parietal cortex, 1t includes layers of
neurons participating in almost every
representational or motor activity.

Consequently, a reasonable computa-
tional hypothesfs about cooperation between
cortical areas might be that activation is
constantly propagated bottom-up and top-down
without any other preestablished control
principles than "motor neurons project to
motor neurons, perceptual neurons project to
perceptual neurons. As seen in Figure 3
above, specificity for one modality of
fnformation for individual areas would not
even be an absolute principle. According to
such hypothesis, what would tune down or
preorder trains of sfgnals would not be a
preestablished central schedule, but only the
varying effects of preactivation, of propaga-
tion timing, of post-firing refractory sta-
tes, and of local inhibition by pre-synaptic

and post-synaptic regulatory neurons. Varying
delaying effects might also be attributed to
requlatory neurons of ‘layers I and Il (See
below). If such a theory was valid, control
could even be completely distributed. Vet,
pathology has shown that overall planning and
scheming ensured by the 1imbic system in
collaboration with fronto-orbital and pre-
frontal areas also play a role : Self stimu-
lation and conscious control are constantly
introducing mediation, or priority, or global
{nhibitfon constraints on the information
traffic (Pribram, 1967; Merzenich and Kaas,
1980). Therefore, control is partly distri-
buted and partly veqguTated by coordinating

units. :

Z. What are the hasic functions for
computation befween the six Tayers of the
cortex, between adjoining columns or modules,
and between ne{ghboring neurons?t

Ever since Pitts and Mc Culloch
started modelling neuron networks in the
fifties, many contradictory theories have
blossomed up and faded away. Among the most
robust principles kept by all the theoreti-
ctans in physiological processes, two must be
distinguished because they are relevant to
the issues raised here.

First, the principle of cooperative.
excitation and of reinforcement or inhibition
of the activity of motor cell layers by the
other Tayers of the <ame module. An early
piece of reTiabTe evidence came from studies
on the frog tectum by Lettvin et al. (1959),
by Ingle (1976) and by Ewert (1976). When a
frog sitting on a fixed disk is confronted
with flies placed on a circular disk re-
volving around the first one, it will snap at
them after having visually recognized them.
Evoked potentials can be recorded in cells of -
various layers of the tectum. These physical
measurements have been analyzed by mathemati-
cians (Didday, 1970), and by theoreticians
who built up a plausible theory of visually
controlled motor performance {Arbib, 1981},
In short, visual information gradually builds
up an excitation cycle in several layers of
neurons that all interact directly or indi-
rectly with "foodness layers" where motoneu-
rons are going to fire eventually and send
information to the efferent motor system (For
a short report and figures, see Lavorel and
Arbib, 1981). What 1s interesting is that,
while different layers compete to build up
activation, cells of the superior layers (I,
I1) may or may not inhibit the process on the
basis of complementary sensory input (perhaps
visual or auditory context effects) and of
motor feedback and feed-forward that has to
do with present and past motor activity. In
summary, everything looks like a cooperative
decision function based on a “very Ericky
timing of :

- one sensory input,

- multimodal knowledge mediation, and

- activation decay when a delay is
introduced between the initfal input and the
final motor output.

Hardcore cyberneticians would argue
that this looks 1like a sort of Boolean AND
gate function mediated by a delay that is
{tself a function of activation, inhibition
and decay functions. But that would be trying
to think in terms of {rrelevant concepts
about a new type of calculus that is not
really based on gate management but on very
complex interactive excitation and inhibition
among assocfated cells 1in an adaptive
network. Furthermore, our frog example does
not 1incorporate linear multiplexing effects
which are obviously fundamental 1in mammal
layered brain modules where we do not deal
with half a dozen neurons in six layers but
with up to ten thousand of them competing for
one decision. But results on mammal studies
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" would perhaps make the computational style of
local modules less obvious because of many
physiological details that would hide the
. principal procedure. For the same didactic
- reason, the frog model does not go very far
in integrating post-firing refractory states,
peripheral f{nhibftion around excited cells,
and competition between neighboring modules
or columns that receive inputs from contra~
lateral sensory channels (e.g. alternating
visual columns in the visualcortex correspond
to 1{psflateral or contralateral visual
stimu11). In fact, phenomena are so intricate
that paper and penciV modelling can not
represent reality. Unly computer sTmuTation
can handle many the variables and keep track
of £iming constraints.

The second b?s1cn fgnctiqn d1for
computation between local cells 15 spreading
activation dynamics which has been considere
By psycholinguists to be a plausible expla-
natfon for associative behavior observed in
semantic tests (Quillian, 1968; Collins and
Loftus (1975)). Better computational argu-
ments 1in favor of spreading activatfon have
been offered by neuroscientists who work on
wave dynamics and resonance phenomena in the
axon and dendrite mesh of the cortex
(Khodorov (1974); Scott (1977); and Scott
(1978)). De Callatay (1981) recently
conceived a brain simulation model that
incorporates cascading top-down and bottom-up
wave dynamics in an additive memory connected
with a robot and pattern recognition devices.
This bidirectional network, where excitation
is propagated after {nput stimulation,is
capable of recognizing previously memorized
patterns and of associating motor schemas to
sensory input. Activity is distributed to the
different processing units 1in a perfodical
manner and 1t spreads along connections as
long as 1t s not inhibited by concurrent
propagation (Refractory or 1inhibiting
effects). The bursting (i.e. firing) of cells
determines vital intelligent operations, like
the decision functions described above. But,
simultaneously, the spreading of activation
throughout the network ensures learning.
Acquired knowledge can thus play a more and

more important role as the system evolves and .

becomes more or less sensitive to fndividual
patterns of excitation (For a better
understanding, see Minsky, 1980).

) Not only learning and physical growth,
but also pathology and ageing must be
considered when one deals with biological
machines. Zafmov, for instance, studied the
effects of biodegradation and, based on
studies of Wedensky (1901), Paviov (1949,
1951) and lchtomsky {1966), found that in the
case of lesions normal processing by a neural

. hetwork may go through successive paranormal
phases of extreme activity, of undifferenti-
ated behavior, or of complete 1inhibition
corresponding to necrotization.

In short, apart from cooperative
decisfon functions, and spreading activation

- effects, many other computational aspects of
neural modules are being observed, characte-
rized and modelled. Most of the theoreti-
cians conjectures are sti1l to be verified.

But 1t {s already possible to assemble some
principles and rules into prototheories of

_brain-like layered machines.

3. Is there wild competition or well-timed

harmonfous  regulation  between  the  two
hemispheres? Or between these two hem{spheres
and other sub-Cortical systems?

Most™ of the arguments 1n this field of
research come from the observation of patho-
logy. Nature performs experiments on the
human central nervous system when small or

large lesions appear for varfous traumatic or
etiological reasons. The present state of
knowledge about hemispheric specialization
was reviewed recently by Springer and
Deutsch (1981), and by Gazzanfga (1982).
Rather than attributing particular faculties

- to efther hemisphere, neuroscientists now

consider that everything works as {f two
different entities, each one having 1ts own
EIEES;EUELHEEZIE- were functioning simulta-
neousTy and certainly exchanging results at
every step of calculation. Of course, each
stimulus remains the same for the two hemi-
spheres {f the sensory captors are in a good
functional state (Lavorel, 1983 b), What
differs 1s the role of each hemisphere in
ultimate representations of real or imaginary
worlds.

What 1is more interesting is ¢to
consfder control and timing effects when

arallel procedures come to trigger off
ehavior.

A very spectacular and convincing
experiment consists 1n presenting dicampic
visual stimulf to normal or lesfoned subjects
(Lavorel, forthcoming)., For a few mili{-
seconds (50 to 200), they are shown a picture
on one side (i.e., in one hem1f1e1d§ and a
word on the other side. For example, in one
hemifield they see the picture of a snake
and, 1in the center of the other hemifield,
they see the word SERGENT. If the stimulus f{s
presented after many other pictures (prefera-
bly faces or moving scenes), subjects often
read SERPENT. If the stimulus is presented
after many written words (preferably
abstracts or compound words), they see the
trap and read SERGENT in many cases. If,
instead of presenting the picture of a snake,
together with SERGENT, we present another
word like SNAKE or VIPER, very few subjects
read SERPENT by mistake. The results of this
experiment in artificially controlled dys-
lexia are founded on competition between
right and left hemisphere processes. When the
double brain-system s habituated to a global
Gestalt approach to pictures, 1t neglects
analytical routines that identify individual
letters and transcode them-into a phonologi-
cal structure. When the system {s habjtuated
to a Tlinguistic task, 1ike pure graphic-
phonic translation, it is less influenced by
a pictorial context. That the global Gestalt
approach  corresponds to right hemisphere
dominance and that the analytical graphic-
ﬁhonic translation corresponds to a left

emisphere dominance can be concluded from
the fact that the side of the stimuld
influences performance according to whether
subjects are right-handed or left-handed.
Another convincing element is the fact that
patients with unilateral lestons tend to have
efther a unilateral extinction or a marked
inferfority of one procedural style.

Other  pleces of evidence, not about
competition, but rather about harmonious co-
operation between hemispheres have been found
in neurolinguistics, the study of the neuro-
psychological substrates of language. The
analysis of slips of the tongue or of lapsus
linguae 1in normals, and the observation of
semantic paraphasia 1n aphasics (Lavorel,
1980}, indicate that repetition, naming or
invoking rest upon converging left and right
hemisphere cues (Lavorel, 1981), It {s wel)
known that lesfons in the dominant hemisphere
are detrimental to language. But it {s also
obvious that lesfons {n the minor hem{sphere
disturb word-processing transitorily or in a
discrete manner. Furthermore, split-brain and
disconnection studies’ have proved the minor
hemisphere's verbal competence to be rea)
though different and much weaker than the
left hemisphere's glib abilities.

A word must be satd about sub-cortical



" external regulation. Pathology has demonstra-

- ted - the essential functions of the imbic

. system, for example, However, much remains to

- of behavior, etc, can.:be reached. Mean-

be observed before a good understanding of
“goal .calculation, of reward and punishment

modalfties, of attention, of automatization

vhile,it is possible to consider that most of
the . already complex cooperative computation
in the cortex is either prepared, or cross-
checked, or completed by sub-cortical compu-

tation., But we will leave such issues aside _

for the moment. o .
After having accumulated a few pieces

-of evidence ~about what {s. meant by -

: cooperative ' computation in -~ the central
- nervous system, I will now conclude this

study of one aspect of N.C. with a brief
fllustration of cemputer models that try to

emulate the human bratn. . )

COMPUTER  SIMULATION - OF ACTIVITY IN " THE
BRAIN, ' : . :

Coinputer simulation of ° Natural
Computation does not only provide a way of
understanding complex interaction and fragile
timing control in neurological systems. It is
also an experimental - approach to natural
computation as long as the models implemented
are true to 1ife and not oversimplified.

- Initially. observed phenomena can be repro-

duced, often Tleading to the discovery of

unsuspected ° relationships. and . blatant

insufficiencies 1in the models. Later, bold

. predictions about the weaknesses and the -
. Strength of neurobiological systems will. be
possible. Ageing, handicaps and possible
recoveries will be understood from the inside
of the black box. More strikingly, even
heuristic  processes. of language and of ..

“problem solving that had remained out of the .

reach of machines will be. grasped by
mimicking the marvellous human brain. .
One -such system called HOPE has been

daveloped at the University of Massachusetts -

by Helen Gigley, with the collaboration of

neuropsychologists (Duffy and Lavorel). HOPE -

~has been used for the simulation of some

aspects . of language pathology (Aphasia), -

- Instead of trying to simulate :human per-

. permits simultaneous processing that is timef'

formance with a sequentfal model, the system

synchronous, Several modules deal simulta-
neously with different aspects  of -a given
task, Each module 1s a threshold mechanism
with an associated activation. Excitation
propagates at each step of calculation,
elther .according ''to . a fixed-time spreading
schedule, or after reaching or surpassing

threshold "and firing (indicating a decision
has been made about one facet of representa-

tions or schemas). Other control principles

of HOPE are directly inspired by neurophysfo-.

Togy rather than by traditfonal: algorithmic
concerns. They include : :
. - Memory decay : any active informa-
tion decays in  time unless it {s
reinforced; . .

- Preorganized distribution of inputs
tnto parallel modules that may collaborate

or compete according to goals .and to the

nature of 1inputs; ) .
- Post-firing effects : the firing of

“one module . confivming one decision 1nhibits

all the other processes that were competing
on the same task; ' . -

- The firing of one module also determi-
nes a very short-term refractory state in the
same module. B .

All these characteristics will not be

" discussed here. They are presented at length
. in "Gigley's PhD dissertation (1982) and in
Gigley (1982). The system can be defined both
as a distributive cooperative computation
tool and as a-set of deterministic devices
achieving undeterministic calculus. For those
two reasons HOPE is the first computer system
with control modalities based on N.C. ‘
*  The results of processing implemented
from 1980 to 1982 have surpassed all expecta-
-tlons. Not- only does HOPE perform typically
" human functions but it can also be fnduced to.
" commit errors exactly like normal or patholo-
gical.  human “brains. .To 1{llustrate these
statements, here. 1s an account of how HOPE
can be used to reproduce our naming behavior
~and also our difficulties when we cannot for
" instance recall somebody's name, or remember
how to say "good bye" in Japanese {Although
we ‘do know the word and feel that it is on
the tip of ‘our tongues). The processing of
visual inputs is:distributed in the following

gma'.\ne_r B
STIMULI ———, [ PURPOSES MOTOR -
E : PLANNING PROGRAMS OUTPUT,
OVERALL * ap >
COALS  ~———» | CONTROL . CONTROL
m ouT
A

© * DISTRIBUTIVE CONTROL OF INFORMATION IN
: COOPERATING PROCESSES

.. [COSMPUTATION OF 4 COMPUTATION OF-
| PHONO-ACOUSTIC 5 c PERCEPTUAL~
REPRESENTATIONS GNOSIC
_ AaND : | L__|REPRESENTATIONS
1 L OF
ARTICULATORY
! SCHEMAS - WORLD (S)
D
L 4
. LINGUISTIC-
SEMIOTIC
PROCESSING

Flgure 6. Distributive control of repre-
sentation modules ' used for naming tasks
-{reproduced from Lavorel and Gigley, 1982), .

-1t must be added that each one of the pro- - .
cessing modules (Phono-acoustic: Perceptual-
gnosic; Linguistic-semfotic) may itself be

 subdivided {nto two complementary ones (One

- for each hemisphere),

tr Rt B I .
: One 1instance " of cooperative naming
performance can be represented very schema-
tically by the following flowchart :-
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INPUT —{STIMULI  —» OVERALL

CONTROL
‘ MOTIVATION. ., .
NEW
l I CONCEPTUALJ .
IMAGES
MODIFIED . LINGUISTIC
‘.————
conggigggL ‘E) HYPOTHESES
CCESS OF
REPRESEN
MATCHING | TATIONS CONTEXTUAL
CONTROL + MATCHING CONTROL
(CLOSED 100P) PROCEDURES |  (CLOSED LOOP)

REGENERATION CONTEXTUAL
N SIS
DF CONCEPTUAL RENEMBER ANALY
IMAGES LEXICAL ITEMS
* -, <
—
SPEECH A
ConTROL. SPEECH
PRODUCTION
(CLOSED
1.00P)
UTTERANCE CONTROL \ .
(OPEN LOOP) OUTPUT

Figure 7. Naming procedure : one instance
among ~mwany (Lavorel and Gigley, 1982). Note
that distributive access to representations
is associated with matching procedures (1.e.,
a sort of dynamic lexical component). For the
sake " of simplicity, only three interacting
modes are focussed upon here (In the center,
context free component; on the right, context
sensitive component; on the left, transforma-
tional component), Each one of the three
procedural modes competes with others or
carvects them.

It must be remembered that since control is
basically a matter of interactive activation,
inhibition, and decay, knowledge consulted or
produced at all levels will only play a part
in world representations and in motor acts if
it reaches a threshold. And 1t will do so
only 1f the 1level of confidence associated
with individual processes {1s high, or {f

several processes concur 1in buillding up
confidence.
Abnormal performance, like - word

amnesia or misnaming, will take place 1f
information that was to be processed in A, 8,
C, or D {Figure 7} is not transferred, 1f it
is transferred tco early or too late, and {f
it 1is distorted, fuzzied, or incomplete, For
example, it has been observed that in left
hemi-sphere 1Jesions, proper names cannot be
associated . with portraits of well-known per-
sonalities efther because patients find it
difficult to recognize the individual
features of the face presented to them, or
because they cannot retrieve the phono-
articulatory pattern to be associated with
the given visual stimulus. Such a natural
situation can be simulated by lowering
activation either 1in the given artificial
vision module or 1in the given artificial
speech generation module. Thus a decision
threshold’ can never be reached. Other solu-
tions are to lengthen processing time ({.e.
activation build-up) and to accelerate
information decay, so that for {nstance
visual f{dentification {s fuzzied or erased
before 1t can be matched with one and only
one candidate among phonological patterns.
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The present state of N.C. models like
HOPE can only be a far cry from actual brain
work. However, all our recent experiments in
cooperative computation tend to encourage us
to pursue this new approach to the processing
of natural language. Other principles of N.C.
based brain studies will soon be tested and
applied 1n systems development and pro-
gramming. Another advantage of this new
approach {s that 1{t enables neuropsycholo-
gists to test cognitive models of brain
processing that are thought to match anato-
mical and physfological discoveries. Computer
simulation thus appears to be an efficient

method to verify the relevance and the
robustness of theoretical models 1in the
neurosciences.
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Informatization as the world challenge. Informatization is a notion which can be deduced
in the full sense from information, informatics, intelligence, technological, and social pro-
gress in the last two or three decades. Informatization includes computer usage, robotics, new
education, intelligent environment, new management information, information home; it‘transforms
the human behaviour into informatic one and enables the existence of subcultgres and super-
cultures.

An information is a process of interpretation, representation, evaluation, execution of
a message (linguistic, sensual, data, signal) in the central nervous system or also a reaction
of a living cell to the changes of its environment. A technological information is convergent
(single meaning) in the contrary to the human Information which 1s normally divergent (pragma-
tic).

Informatics is a working, research. technologicallsphere using computer as a concentra-
tion of algorithmic intelligence (deterministic knouledge].'lnforhatics is amplifying the
human [nformation environment, it develops its ideology, style of life and of work; here, the
silent transition into informatization as an organizing strategy of life is taking place.

In the transition phase of informatization the intellipence as a specific information
process in brains and machines is getting more and more important creating the so called inte-
1ligent environment. This kind of environment evoluates the use of human brain substentially,
raising the intensity of intellectual work. Informatization connects systems into planetary
net, information into sceleton world information, production parts into distributed productlon,
B0, the integration of resources is getting a complete form which could not be achiwed in the
wave -of industrialism, In this way, informatization is becoming a challenge for developed
and undeveloped countries giving them an encouraging vision of the future.

Informatizacija je pojem, ki gé Je ma& smiselno izpeljauti iz pojmov informacije, infor-
matike, inteligence ter iz tehnoloBkega in druZbenega napredka v zadnjih dveh ali treh deset-
letjih. Informatizacija vkl jufuje uporabo rafunalnikov, robotiko, novo prosveto, inteligentno
okol je, novo upravl jalsko informacijo, informatizirani dom; inforﬁatizacija transformira &love-
kovo obnaSanje v informati&no in omogoli enakopraven obstoj sub in super civilizacij.

Informacija je proces interpretacije, predstavitve, vrednutenja in izvr3itve sporolila
(jezikovnega, Cutnega, podaticovnega, signalnega) v centralnem 3ivEnem sistemu in Jje tudi reak-
cija Zive celice na spremembe njenega okol ja. Tehnolo3ka informacija je konvergentna (enoumno
pomenska) v primerjavi s &loveSko informacijo, ki je normalno divergentna (pragmati&na).

Informatika je delovno, raziskovalno in tehnolofko podrofije, ki uporablja rafunalnik kot .
nakopileno al oritmiZno inteligenco (determinirano znanje). Infurmatika ojaduje &lovekovo in-
formaci jsko okol je, razvija pa tudi svojo ideologijo, stil #ivljenja in dela; tu se zadenja
tihi prehod v informatizacijo kot organizaci jsko strategljo Zivljenja.

V prehodnem obdobju informatizacije postaja Iinteligenca kot posebna oblika informaci j-
skega procesa v moZganih in strojih vse bolj pomembna, saj oblikuje tkim. inteligentno (pamet-
no) okolje. To akolje bistveno evoluira (razvija) uporabo &lovekovih moFganov, ko pospeduje
intenzivnost umskega dela. Informatizacija poveZe sisteme v planetarno mreZo, informacijo v
skeletno svetovno informacijo, proizvodne dele v porazdeljeno proizvodnjo; tako dobi integra-
cija virov (&loveskih, materialnih) tisto popolno obliko, ki je ni bilo mod dose&i v dobi indu-
strializma. Informatizacija postane izzlv za razvite in nerazvite, saj jim daje vzpodbudno
sliko prihodnosti. ’ '



Uvod

Informatizacija. je pojem, ki se pojavlja med drugim
v delih J.=J. Servan~Schreiberja (1) in A. Tofflerja (2)
in ga je mo¥ smiselno izpeljati iz pojmov informacije,
informatike in inteligence. Informatizacija je novi val
{tehnoloBki, druZbeni), ki se razvija po industrializmu
in ta val se zafenja v 2DA v razdobju 1955 do 1968, nekaJ
kasneje zajame Japongko g vso svojo mo¥jo, v la¥ji obliki
pa tudi zapadno Evropo in druge predele zemeljske oble.
Informatizacija obsega uporabo raSunalnikov na vseh rav-
ninah, robotizaclijo proizvodnje s pomoSjo inteligentnih
informati&nih pripomo&kov, novo prosveto, cblikuje pa
tud! pametno (inteligentno) okolje, upravljalsko infor-
macijo v drulbeni in zasebni infosferi, informacijski {
dom (Toffler imenuje ta pojav elektronski dom), ¥loveka
preoblikuje v informacijeko intenzivno bitje, ki iz ske-
letne informacije ustvarja {ustvarjalno oblikuje) svojo
polno informacijo, omogo¥a pojav, razvijanje in ohranja-
nje lokalnih in globalnih kultur (subkulture in super-
kulture), ki so s planetarnim informacijskim sistemom
povezane v mreZo. Informatizacija spremeni nafin Zivlje-
nja iz industrijskega v informatiZnega.

Toffler predvideva, da bi zaradi informatizacije in
robotizacije proizvodnje v prihodnje kar 75 % delavcev
opravljalo svoje delo iz svojega elektronskega doma, ki
Je seveda ustrezno informatiZno opremljen in pdvezan npr.
8 tovarno, pisarno oziroma z delovno funkcijo. To pa po-
meni, da tovarna kot industrijska katedrala ne predstav-
lja ved dnevnega romanja delavcev na delovno mesto, de-
lavei pa so z delovnim procesom povezani iz svojih domov,
ko krmilijo, nadzorujejo in usmerjajo proizvodne tokove
skladno s ‘svojo delovno funkcijo. To je morda vizija pri-
hodnosti, 'ki pa se uresnifuje Ze danes 2 uporabo lockalnih-
informacijskih mreZ in Be ne v polnem obsegu.

Informacija, 1nformatika} informatizacija

Kratko: informacija je proces interpretacije, pred-
stavitve, vrednotenja, izvrZevanja sporofila (jezikov-
nega, Zutnega, podatkovnega, signalnega) v centralnem

ZivE&nem sistemu. Clovek sprejema in oddaja sporo&ila ozi~

roma ukrepa. Ce Je inforhacija reakcija na spremembo ali

stanje okolja, potem jo je moZ smiselno posploditi tud
na procese v Zivi celici (prilagajanje) in na tehnoloBke
procese (avtomatsko krmiljenje z vi3jo ali niZjo stopnjo
t.i. umetne inteligence).

SporoZilo kot draZljaj sproZi npr. interpretivni
proces v mo¥ganih z vsemi pragmatiZnimi moZnostmi, zato
Jje informacija kot mednevronski proces (nevron je ZivZna
celica) oziroma proces v nevronski mreZi razli&na pri
enakem sporofilu (ponovijenem, v razliZnih moZganih, pri
razli&nih stanjih spomina, pri razli&nem kemizmu, elek-

" trig¢ni prevodnosti oz. bioloZkemu stanju nevronske sub-
‘stance).

Tehnolo¥ka' informacija je predveem enopomenska (npr.
strojno prevajanje jezikov), da bi bili procesi predvid-
ljivi ter v tehnoloBkih mejah. Tehnolodka informacija je
proces ugotavljanja “pomena" {semantike) brez pragmatid-
nih ekskurzij, je torej konvergentna za razliko od di-
vergentne, razvijajofe informacije v moZganih.

Informatika je delovno, Zivljensko, tehnoloSko pod-
ro¥je, uporablja raZunalnik, ki ima nakopiZeno aigorit-
mifno inteligenco (determinirano znanje) v obliki pro-
gramov za najrazlinejfe! uporabe. Informatika kot tehno-
lodki pojav ojaéuje &lovekovo informacijske okolje z
znanjem (programi) in sredstvi (ra¥unalniki, informacij-
ski sistemi, telekomunikacije). DanaZnja informatika se
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tako lahko utemelji na radunalniku z njegovo nakopileno
inteligenco in v obliki informacijskih sistemov seZe na
vsa bistvena podrodja dela in bivanja. Informatika raz-
vije svojo tehnologijo in metodplogijo ter tudi svojo
ideologijo, stil Zivljenja in dela. Tu pa se pravzaprav
%o zaZenja tihi prehod v informatizacijo kot organiza-~
cijeke strategijo dru¥be.

Informatika je kot raziskovalno in delovno podrodje
utemsljena z gznanostjo o informaciji, raziskavami cen-
tralnega ¥iv8nega sistema, umetno inteligenco, z ralunal-
niSkimi znanostmi (raziskovalno in izobraZevalno podrod-
je), z znanostjo in uporabo informacijskih sistemov, 2z
uporabo ralunslnikov, z uvajanjem inteligence v robotiko
pa tudi z njeno teorijo in prakso, s sistemi za iskanje
podatkov in naposled tudi s sredstvi in metodami masov-
nega in drugega obveS&anja.

Na prehodu v informatizacijo dobi inteligenca kot
specififen informacijski proces v moZganih in strojih
svo] poseben, poudarjen pomen. Prehod iz informatike v
informatizacijo je bistveno pogojen z inteligenco, in
sicer s povefano strojno pametjo ter z oblikovanjem t.i.
inteligentnega (vse bolj pametnega) okolja. Stroj, ki
ojaduje znanje ¥loveka in razpolaganje z znanjem, evo-
luira tudi &lovekove moZgane, Bili ga v konstruktivno
misl jenje, v delo, ki zahteva obvladanje (odkrivanje in
reSevanje) problemov ter ima svojo prakti&no, obstojno
utemel jeno upodobitev oziroma realno projekcijo. Tako se
&lovek z informatizacijo realizira na drugalen, Zasu in
prostoru ustreznejSi na%in, ko izstopa iz dobe industria-

'lizma novemu upanju naproti.

Informatizacija se tako glede na informatiko razSiri,
v svoje okrilje vklju&i in poveZe razli&ne infrastrukture,
kot so avtomatizacija (regulacijski sistemi), informatika
(porazdel jena obdelava podatkov), telekomunikacije (sate-

‘1iti, mreZe), inteligenca (v sistemu, okolju), robotika

(robotizacija proizvodnje in storitvenih dejavnosti), ra-
ziékovanje {informacijski procesl, nove tehnologije) in
izobraZevanje. Informatizacija pomeni tako med drugim
tudi realizacijo teleinformatike in njenih posledic, kot
sta porazdel jena proizvodnja (delo iz informatiziranega
doma) in porazdeljena administracija (informatizirani
urad). Informatizacija omogo&i dostop do £eljenih podat-
kov, ki so zbrani v posebnih bazah podatkov za javno upo-
rabo ~ tudi posameznikom iz njihovih domov - omogo¥i
kakr&nokoli od doma ali od drugje naroleno obdelavo po-
datkov za razliCne namene: podatki in njihove obdelave
postanejo tako porazdeljeni po informacijski mreZi, ki
zajame in poveZe celoten planet pa tudl izvenplanetarne
podatkovne postojanke. Tako niso porazdeljeni same podat-
ki, porazdeljena je tudi obdelovalna mo& in v informacij-
skem pomenu postane svetovna mreZa podobna velikemu moZ-
ganskemu informacijskemu sistemu.

Pametno okol je

Dvom o tem, da je informatizacija na pohodu, nima
vel realnih temeljev. Japonska hiti v robotizacijo in se
dviga na viSje ravnine vsakodnevnega delavievega izobra-
%evanja iz strahu pred prihodnostjo, v kateri bo mod
zadovol jivo refevati probleme njenega in svetovnega ob-
stoja le 8 pomo&jo informatizacije. Z njeno mo¥jo bodo
Japonci racionalno uravnavali svojo potroZnjo (surovin-
sko, energetsko, prehrambeno) in dovolj hitro odpirali
mo¥nosti za nove poti proizvodnje, ki bodo postale nuj-
nost (bioloZka, akvakulturna, vesoljska, elektronska in-
dustrija),

Izgleda, da bo informatizacija povzro¥ila intenziv-
nej8e izkorif¥anje in uporabo ¥lovekovih mo¥ganov, s tem



15

da bo zavestni del drugaée napolnjen oziroma informacij- ;

. sko bol] intenziven, saj se bo naposled tudi Zlovek pri- .

lagaJal informacijskemu okolju. i
Znaéilnost informatizacije kof dru¥benega proceea
Je tedaj tudi v 1ntenzivaciji &lovekovega intelektual-

.nega dela, V prestrukturiranju Sloveka Kot. vEeraJEnJega
ro¥nega, fizi¥nega, piaarniﬁkega in upravljalskega de-

-lavea v dana!njega in novega delavca, ki bistveno dru-
gale ureani&uje ‘svoje delovne naloge v nastaJaJoéem in-

; formaci jekem okolju, ki Je bolJ pametno, V ¥em se ta
.vilja oblike pameti odra¥a? )
-Znalilnost informatizacije je mo¥nost in nujnost

" stalnega delavéevegé,1zohraZevanJé {v Boli in na delov-
nem mestu) zaradi hitrih sprememb informacijske (in druge)
' tehnologi je. Prosveta dobi v informatizaciji novo obliko:
intenzivno je podprta z informati¥nimi pripomoZki za
u¥enje, dopolnilno in delovno izobra¥evanje, za reSevanje '
in odpiranje problemov; za. doseganje vsakrBnih podatkov
(s;rokovnih.fupravljalskih. atatiski&nih, poslovnih) 1z
speéial%zirahih'podatkovnih baz ter v prebavljivi, inter-.
aktivni, dialogni, menujski obliki. Uporaba te informa- .
ti€ne podpore ne zahteva od Zloveka posebnega. znanja:

- Bistemi vodijo Eloveka prek uporabnih moZnosti, prikazu-
Jejo mu moZne alternative in pripomoZke za iskanje pq-'
datkov, géenje, dopolnjevanje zhanja. Seveda se ta infor-
mati&na 1nfrastéuktura vzdrZuje s &lovekom: dopolnjuje
se ne samo kot uporabniBki marve& tudi kot delovni sis-
tem v pfoizﬁodnji. Vedno ve? ljudi je udelefenih v pro-
izvodnji informati&nih sredstev, tehnologije, programov,
uporabniskih in delovnih sistemov. Glovek tako poveéuje
ne samo svojo tehnoloko pamet, povefuje tudl avojo kon-
struktivno informacijo in iz informacijskih skeletov ob-
11kuje gebi ustrezno, novo informacijo, 8 pebi primer-
nej8o vsebino. Takfen nain informatizadijé bivanja po;
-vetuje Elovekovo neodvisnost, njegovo varnost, 'saj mu '
daje moZnosti predvidevanja dogodkov z uporabo dovolj
kvalitetnih podatkov. -

Ker je informatizaciJa izrazito integrativen pojav,
ki poveie sisteme v svetovni sistem, 1nformacijo v ske-
letno svetovno infopmgcijo, dele proizvodnje v zdruZeno
proizvodnjo, dobi integracija v 1nformatizécijski dobi

: tisto polno obliko, ki je nikoli ni mogla dose¥i v dobi

‘zagotavlja smotrno”delovanje siatema

e

:induatrializma. Vlogo industrializacljskih 1ntegratorjev

in elit prevzameJo enostavno informatizacijske moinosti, S

- informatizaci jeka moé in povezanoat in tako se zaEenJaJo
_ _zmanjSevati razlike v polo!ajih &loveka, v stopnjah nje-

"gove obve!&enosti. poveluje se &lovekova delovna primer-

' nost, njegova motivacija in zadovoljstvo. Clovek za¥ivi

svojim hotenjem in svoji motivaciji primerno, izboljSa
svoje zdravje in poEutJe. svojo vklju¥enost v svetovno
1nformacijo. postane deJanako pametnej8i (bolj razvit, .
bolje obveﬁéon). preudarnejii. spoaobnedﬂi za polno !iv- .
ljenje. . . . . C
Vpralanje 1nteligence (pametl) poatane napoaled na-
kako obrobnot 1nteligenca Je vaelej .relativna, specialt-'

" gzirana, prilagojena proatoru in Sasu.’ Inteligenca je. le .

posebna oblika trenutno akcualne informacije, ta pa se
pretaka (v obliki procesov) v ¥ivi in tehnoloﬁki infor=~
macijski mreZi. Inteligenca poatane tako le dovol] bi- .
stveni del informacije in njena statistiZna prisotnost
1nteligencarcstane,,
balJ regularnost kot izjemnost, > &eprav se- poveEuJe njena
raznolikost in koli¥ina (kopi&enje znanJa) :

Sklep

Informatizacija postajafizziv za razvite in razvi- °
Jajo%e, saj kot moZnost in nekje tudi kot dejansko sta-

nje daje vzpodbudno vizijo prihodnosti: ukinja klasiZen .

1ndustrializem'$n njegova tipina nasprotja, spremeni
nastajanje in strukturo upravljalske informacije in z ]
njo povezanih institucij (demokrati&en atroj, upravljal-

ske elite). utrdi drufino in manjée delovne skuphosti v

neposrednosti preko dela 1z 1nformatiziranih domov, raz—ﬁ
reSi s spremenjenim nainom bivanja in dela energetske, {
tnansportne, prehrambene in druge klju¥ne &lovekove pro-
bleme. Informatizacija se pojavl kot podasi naraffajo&i
val, ki prekrije plapet z novo Zivl jensko veebino.
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Abstract:

Computergraphics (CG) and CAD have had a quick development in Austria during the last 5 years.
0f course, Austria has no companies producing graphic equipment in large quantities nor do we
have big companies dealing with graphic software. But there is big need for such software and
hardware and some progress has been made in the development. This paper is giving a survey about
the Austrian activities research and application in this field.

1. Computergraphic: Research and Development

Basic research has been made on Computer-
graphics at the Technical University of
Vienna (TU Wien). There are several institu-
tes involved in CG-research.

In 1977 a Computergraphic Research Group was
founded at the "Institut fiir Datenverarbei-
tung" (Dataprocessing) (Prof.Dr.Eier,
J.WeiB). First a three years program was
started including hardware and software de-
velopment.'Several papers of this work have
been published, including “circle clipping®,
decentralization of graphic systems, stand-
ardization, development of a colour raster
display, development of a graphic work-
station etc. This project was followed by
some others, mostly oriented to CG-appli-
cation and CG-standardization. e. g.: A
program for input of city maps together with
statistical information is now being de-
veloped,

Beside these above mentioned activities the
“Institut filr Datenverarbeitung” offers also
an educational program for computer graphic.
For .interested students exists the possibili-~
ty of a lecture including practicum (3 less.
per week/ one semester). This lecture shows
an interesting development in the number of
students: In 1978 there were 18 students,

in 1982 there are now 175 (!) students.
Further there exist§ the possibility of
practicas and diploma works.

Another Institute working (mostly) on graphic
languages is the “Institut fir prakLische
Informatik" {practical informatics, Prof.
Barth). Prof. Barth and his crew designed a
graphic extensiow to Pascal. This Pascal/
Graph was presented 1981 at Eurographics and
was elected as 3rd paper. This institute, too,
offers possibilities working with grahpics for
the students.

The work of the "Institut fir Informations-
verarbeitung" of the “Usterreichische Akademie
der Wissenschaften" (UAW) - Austrian Academy
of Sciences -~ (DOr.Firneis, DI Herzner) con-
centrates to several University application
projects. Since 1979, the Institute is also
working in the fields of graphic standardi-
zation. '

Some examples of this graphic application are:
Drawings of cinematic functions,

contours of cbmplex differential equation
systems,

3-dimensional representation of parameterized
surfaces using arbitrary sets of curves.

Furthermore the institute is supporting many
applications with graphical software in the
area of University of Vienna and Academy of
Sciences. In the future it is planned to
adapt existing software and to base new
application on the Graphical Kernel System
(GKS) .



- . Center.

There is not only tne university area, but
also companles developing computergrahplc
software’ in Austria, : 2

The bigger companles as Siemens. coc IBM etc
provide their packages and develop user-
specific.adaptions. There are companies de-
veloping graph1c software. | Technodat

which was extended by segment- and colour-
functions, and can handle a big variety of
“devices. - ' '

Another company, ."Sysgraph", is consulting

and developing in computergraphic applica-

tions. Several‘user-speciflc programs have

been installed. A standard graphic package

and a business graphic package are annouriced
" for this year.

":The-“Forschungszentrum Seibersdorf" also hae
a crew (Dr.Schoitsch) working on process-
contral and computer-graphic. They wrote
graphic software whichs runs on Digital

" computers.

2. CAD‘—.Development'

2.1) TU Wien ™

“In the department of mechanical engineers.

the "Institut flir Maschinenelemente" (Prof,
Kazda, Doz,Reinauer) .has built up a CAD-
They use PROREN and.have already made
several pilote studies. Therefore the PROREN-
.System was extended several times. The
‘applications are not restricted to drafting
purposes. Beside thése there are modelling
functions, dimensioning, selecting of machine
parts supported by. computer. Appllcatlon>wh1ch
have been done are crank shaft drives, gear
boxes, clutches etc. With CAD-kernel package
DINAS a roller bearing catalogue system was
installed. A surface design program originally
made by the Institut fir Datenverarbéitung was
extended to a 30 surface modell1ng system in-
'lcludlng hidden line removal

Since 1979 a CALMA system has veen installed
‘at TU Wien (ProzeBrechnerzentrum).
is mostly used with CALMA software. for.
applications, now there is also development
;done on it.
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This system -

2.2
In the 1ndustr1al field CAD- development is

_takee care about what is visible or not.

Industr

done.'at various places. A Viennese company
dealing -with prefabrlcated bulld]ngs (FTB) .
has designed their own CAD - and draftlng

system

B e VOEST developed a CAM systemlwh1ch is also
provides a Calcomp based package named "o1pp"-“v R

marked outside the company. Support for .
technical computation’ (F1n1te elements etc)

- is given by Technodat

3. Appllcatlons:

3.1) Computer Animation

Since 1980 a company exlsts in Vlenna wh1ch
only deals with computer animation. A 2 /2
dimensional animation system was designed

which is now used in production.

21/2 dimension means, that it is a system

based on surfaces which ¢an be moved in 3-d
wlthout restrictions. You can even have per-
spective views from this system. Generally

the ANIMA-System is organized like an ordinary
cell-production animation. There are of course
no limitations in numbers of cells, which_you
can define and move simultaneously. The system:
There .
are, more possibilities Tike on Walt Disney's
multiplane camera, but with less costs.

. The artist (animator) has an excellent user

aid and a great variety of effects on controals.
Just to define effects and controls:E.g.:

moving a character (figure) from left to right
is an effect. The definition of the velocity -

control.

The pictures are made out. of lines. areas wlthé

or without borders. areas with part1ally exi-
sting borders, curves, texts (freely define-
able) etc. :

There is a varijable text defineable which can
also be controlled by the effects.

The system is" capable to make "“in- betweens
between defined keyframes. The whole system_::
consists of 3 subsystems '
1. Input of the graphic .

2. Definition of effects and controls

3. Film production.

Output is done on colour raster displays

ranging in-resolution from 480 x 640 to lo24 x
1024. Direct filming from screen wouldn't give
good resolution and staole colour. 1;_15 done

how fast the character has to be moved - is a .



via' a video-camera. Even in use the system is
expanded with new functions. There are many
possibilities using computergﬁaphic for _
animation. This system was mainly developed at
the Institui flir Datenverarbei;ung, TU Wien.

3.2) Computercarthographics:

The Municipal Council of Vienna, Department
for Dataprocessing, (DI Koloseus, DI Wilmers-
dorf) developed a ratﬁer big system, which is
capable of storing the whole city map of
Vienna in a very detailed manner. It is
possible to connect geometric-oriented data
bases to the graphical objects.In the last
years nearly the whole city was digitized.
This department also takes care of statisti-
cal information needed by the municipal
authority. It is produced in form of business
graphic charts.

Another Institution is the "Amt flir Ver-
messungswesen" (Dr.Zimmermann). It is di-
gitizing the territory of Austria. Its aim

is to get the land-register informations into
this database. Out of this information the
official.maps are produced.

3.3) Business graphics:

Besideé the foreign business-graphic systems
in use, an interesting development is going
on in businéss and representation graphics.
In the university area the Institute for
Statistics (Prof.Viertl, DI Guttmann) is
developing graphical output methods for time
series and other statistical data. It is a
similar approach 1ike business graphic. A new
system is announced by the company "Sysgraph".
Due to this activities, ACGA (see chapter 4)
offers one day courses in this field Btarting
in autumn 82. '

" 3.4) ground,glass joint design program:

. As an example of an industrial order a ground
glass joint design program was developed. An
example is shown in the figures.

3.5 Process control for power supply

In the power supply companies in Austria
there is a movement to use more full graphic
output instead of semigraphic displays in
process control., An instaliation in Linz,
OKA, made 1979, gives the managing person®
all consuming and producing data in a graphic
-representation. The user decides on the type

The

of diagram. The system then gives the picture,
which is updated every minite or 5 minutes.
The{controlsystem not only shows the data
whicﬂ afe aineady avaflable. There is an
extrapolation done for all important data.

4. Standardization of Computer Graphic Systems
Austrian Standard Institute "Usterreichi-
sches Normungsinstitut") has: an active group
which is working on combuter graphics., Oue to
the reason that Austria is not big enough for
its own graphic standard, this group supports
international activities. e.g. the graphical
kernel system (GKS) which is now ISO draft
standard is supported within IS0, but also
discussed and published in Austria, GKS was
originally a German draft. There was some
Austrian-German cooperation on GKS. The

“Austrian relation to GKS exists since Fhis

time. The future plans for standards are not
detailed. But it looks like, if the work will
continue on a graphical metafile and a device
driver interface.

5. Organisations supporting CG and CAD

5.1) The Austrian Computer Society (0CG)

The 0CG (Usterreichische Computer Gesellschaft)
is an organisation supporting all activities
in the area of computing (President:
Dr.N.Rozsenich). The 0CG is based upon per-
sonal and institutional members. 0CG is
supporting several special interest groups
(working groups). There is also one for
Computergraphics and CAD. This working group
(Arbeitskreis) is organizing lectures,
tutorials and conferences. The last greater
one was "Graphische Datenverarbeitung 79"
{(Computergraphics 79) which was organized
together with TU Wien (Institut fiir Daten-
verarbeitung) 1979.

0CG is also a liaison member of Eurographics.

5.2) Austrian Computer Graphic Association

(ACGA)

The Austrian Computer Graphic Association was
founded in Vienna in December 1980. This
assoclation's surpose is to foster the
research and the practical use of this fast
proceeding computer science in Austria. The
association is a member of the World Computer
Graphics Association. ”

The ACGA coordinates its activity with the
Austrian Computer Association. The major




. -evidence of ‘the ACGA's actiyit'_is the
_';,publishing of a bymonthly publication. the
ﬂf_CAD, ‘and. the organizati n.ofﬂseminars and

lconferences : e e

B ConcluSion

AE.Computergraphic “and CAD are'ﬂast growing
ibranches in Austria. This pap _.cbuld not
- cover all. the proaects going on now. The
~activities which have been mentioned concern
fsubJects which are- completely or at least to”

;1Austr1a. : : Coel ‘,f”j.,"
3 RS :~l~1:i-‘-?1 P . ’
&h;.- N N

,Of course, there is a lot of software -”'

especially in CAD - coming from abroad. It 1§-~1[’
‘my opinion there ‘'should-he a balanced relation o

ibetween develapment and buying. This depends,
_ivery much on the particular application.

E.g.: It needs a lot of good ideas and reason

"to start a new (3-D) modelling.system for
CAD. It is here similar situation Tike for:

'programming languages some 'years ago. But the

.daily use computer graphics offers many
.DOSSlbl]ltleS for “home brewn“ Systems which
“are not covered by already existing! systems
“on the market ThlS seems - -to me the ‘area for-
ffnational activities Last but not least doing
-Fso, a very important knowledge is’ built up
“step by step To-get the 1nformation ex- e
‘:changed among these people "~ is the task of

" ACGA and 0CG. If they are working well - like .
they did - it will be fine to see you some day

in' Austria at a graphic conference, - tutorial .

“.-0or seminar,

“The author's address ‘DI Johann Weiss-
: ‘ Castellezgasse 4/13
A - 1020 Nien, Austria.
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figure 1: Surrace representation using

general parameter lines (OAW)
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figure 2; Surface representation using
general parameter 1ings (UAW)

figure 3: Example of ground glass design layout
: {TU Wien)

figure 4; Surface modeliing for technical applications (TU Wien)

figure 5: Mechanical Engfneering: crank shaft drive (TU Wien)
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Advioe Languages were developed-to facilitate the implementation of knowledge-based solutions to
problems that are combinatorial in nature. This paper reports on an efficient implementation of ALY

(in Fortran)» and exrperiments with its application to chess endgames. In particular, a difficult
ending with king and knight vs. king and rook was imptemented in AL2 following the structure of an

older advice program which was previously written

in AL1. The new implementation of this endings in

AL2y is about two orders of magnitude faster than the previous AL1 program.

UHINKOVITA IMPLEMENTACIJA JEZIKA NASVETOV AL2.

Jeziki nasvetov olajlujejo re¥evanje kombinatorilnin

problemov 5 pomoljo aktivne baze znanja. V Hlanku je opisana uBinkovita implementacija AL2 in
eksperimenti 2 njegovo uporabo v fahovskih kon¥nicah. Na podlagi prej¥njega programa napisanega v
AL1s je bila v AL2 implementirana te¥ka kontnica kralja in skakata proti kralju in trdnjavi.
Impltementacija v AL2 je od prvotne» programirane v AL1,» hitrejfa za dva reda velikosti.

1. INTRODUCTION

One useful way of looking at problems 1ist
given an initial problem situation, S, find a
sequence of actions which transforms S into a8
final situation, ¥, such that F satisfles a
given goal condition G. The actions can be
cnosen from a predefined repertoire of
permissible operations on problem situations.
This general concept 15 reflected ipn various
formalisms for representing problems, widely
used in artificial intelligence, such as
state-space, AND/OK Qraphs, or game=trees
(e.g. Nilsson 1980), Examples of practical
problems which ‘naturally f£it tnese formalisms
are: combinatorial optimization, computer-ajided
design, automatic programming; failure
detection and diagnosls, gawe~playvyiny, etc.

when solving problems within this paradignm,
the domain-specific knowledge has to be used
tor practical reasons in order to reduce the

combinatorial complexity of the search process,

One way Of expressing knowledge for
streamlining the problen=solving process is to
specify subgoals which are relevant to the
given goal. This can be done in the framework
of production rules in the form popularly used
in artificial intelligence (e.g . Waterman and
Hayes=roth 19768), A series of rule~based
systems, called Advice Languages, has been
based on this idea (AL3: Bratko and Michie
1980a; 1980bs AL2: Mmozetic 1980; ALJIS Bratko
1982a; 1982b). In this paper we describe an
fmplementation, in Fortran, of AL2, AL}1l and
AL3 were i1mplemented (elswhere) in Al languages
POP=-2 and Prolog respectively.

In experinents with the Advice Languages, the
game ot chess has been malnly used as an
experimental aomain., The adversary nature of
games introduces complications, but the idea.
of breaking the whole problem into subgoals §s
still viable and rather straigntforward,
Consider, for example, the ending with King
and rook vs. King (KRK for short). A useful

- plece of advice for this ending would be: in
order Lo mate, first squeeze the opponent’s
king against the edge, and then try to mate,

‘The whole problem ot mating has been [eauced

into the (easier) subygoals? torce the
opponent’s king to the edge, and, when on the
edye, carry out tnhe tinal phase for mate,

Tnis is, basically, the forw in wnich «he
knowledyge about problems is communicated Lo
the prowlem=solver via Advice Lanyuage 2,

Two nontrivial endqgames have been implemented
in ALY and AL3: king and Knight vs. King and
rook (KNKR) in ALY (Bratko and Michie 1980b),
and king and pawn vs. king and pawn in AL3
(Bratko 1982a3; 1982b). As shown by Kopec and
Niblett (1980), the difificulty of perfect play
in KNKR 15 beyond the capabllities of chess
masters, Tne performance of an advice program
in ALY tor KNKR was, 1f not perfect, at least
comparable to that of human masters.

One trouble with ALl was 1ts slowness, due to
an inefficient 1mplementatfon in PUP-2, To play"
a move in a nontrivial KNKK position, 1t took
the systen typically & tew minutes of CPU onh a
bEC Ki=10 processor. we translated the ALl
program for KNKR 1nto AL2 and used it as a
benchmark for testiny our present
implementation of AL2, The present
implementation typically uses between a second
and a féw seconds to play a move in a difticult
KNKR posfition on a DEC KL=30 processor, The
pace of play of a tew seconds per move {is
attained by ALZ2 when searching about 1000
positions 1In the game-tree. Under regular chess
tournament conditions, the plaver 1s allowea-
about three minutes per move, So under
tournament conditions, the program would be
allowed Lo Search correspondingly larger
portions of the game-tree, With, say, 50 times
moye time per move, the system would be able
search some %0 thoussnd Of positions per move
actually played across the board, This figure
is comparable to the speed ot sowe (not

tastest {) -tournament cness proyrams,

The rest of the paper describes the detalls of
AL2 &and its jwmplementation, and some:

‘experimental results,
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2, 'AL2 DESIGN

The overall structure of the AL2 systen is
depicted 4n Fiq. i, The main modules of the
system are @

(1) the knowledge base
nowledge is represented in advice-tableg
- and pleces=of~=a « Each advice~table
is specialised as to deal with certain
problem=subdomain, According to the
current problem~situation 4t
chooses an apropriate advicee-list,
Advice=list 15 an ordered 1ist of
pleces~of~advice, A plece-of-advice
suggests what goal should be achieved next
while preserving some other condition,
If this goal can be achieved in a given
problem=situation then we say that the

plece-of-advice is satisfiable.

the search module

The search module takeés an advice-list fron
the knowledge base and tries to satisfy a
plece-of~advice in the list, sequentially
attempting the pleces one atter another,
until it succeeds. To satisfy a
plece~of~advice is to find a specific
subtree of the game-tree called
forcing~tree. Forcinge~tree may be
interpreted as a strategy that guarantees
us the achievement 0of the goals prescribed
in the first satisfiable piece=of=advice
from the advice=list.

(2)

(3) the interactive interface

fhe interface facilitates the communication
between the user=-playvyer and the system,

It accepts -a forcing~tree from search
module and interprets it as our strategy
for plaving our moves., Besides this it can
show useful statistics and enable trace
during the search for a forcinge-tree,

KNOWLEDGE
BASE

chess endgane
Knowledge

user
expert

position pleces=~of~advice

SEARCH
MODULE

4

position strategy

INTERACTIVE
INTERFACE

moves :
statistics

user
player

Flg. 11 The basic structure of the AL2 systen.

)

It should be noted that the basic structure ot
AL2 as described above i5 almost identical to
that of the ALI system (inplemented in POP=2
at the University of Illinois, outlined also
in Bratko and Michie 1980),

"In the tollowing paragraphs we describe the
modules of AL2 in more detalls.
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(3)

2.1« The knowledge base
Advice-table is a set of rules of the form
if precondition ghen advice-list

It more then one precondition 1is satisfied
then sinmply the f£irst rule is chosen.

A plece=of-adyice is a five-tuple

(HG, BG, UNC, TMC, HAXP)

"where HG and BG are predicates on positions

called holding=goal and better=goal
respectively, UMC ana TNC are predicates on
moves, called moveeconstraints for us and for
them respectively and MAXD 1is a depth=bound
of a forcing=tree, By "us® we mean the side
to move in a given position, either white or
black, and by "them" the opponent of "us".

Move=constraints can besides & mere seleccign
of a subset of legal moves prescribe an .
ordering on the moves that are selected,

Wwe say that a plece~of-advice is satisfiable
in a given position if and only Lf 3

(1) the "us™ side can force the achievement of
the better=goal in less then MAXD plies,
while

during the play toward the better=goal,

the holding=goal 1s never violated,

and

the "us" side always chooses its moves only
from the set of wmoves that satisfy UMC,

and

the "then"” sfde’s choice of moves 1s
limited only to the moves tnhat satisfy TMC.

(2

4)

Goals may also be expressed by the
satisflability of some other plece~of-advice,
as follows

Better=goal (or holding-=goal) is achieved

in a position if the other piece-of~advice

{3 satisfiable in the same position,

- B

Take, as an example, the king and pawn vs, king
ending, A plece=-of~advice for the stronger side
that suggests simply ®push the pawn to the
queening square® can be defined as @

(pawn.sate, pawn.gueened, pawn.fioves,
king.macro.move.to.queening.square, 9.plies)
It we take for example the position in Fig, 2,
it 15 obvious that this plece-of-advice fails,
because the black king can capture the white
pawn.
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Fig. 2% An example of nontrivial positlon
for white to move and win,., After
the natural move K d2 black
can draw by K e7, The only correct
move 15 K c2-!,




2.2, The search module

Control BLructure chooses which plece-of=-advice
from advice=list to apply next. Then it tries
to satisty it by simple depth~first search.

1f and only 1f a plece~of~advice 1s satistlable
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3, IMPLEMENTATION

A Fortran implementation .of the AL2 system was

developed on a PDP~13/34 at "Jozet Stefan"
Institute, Ljubljana. Later it was installed
on a DEC~10 at the University of tdinburgh and

{tn a given position there exists a forcing=tree .at the E. Kardelij uUniversity at unjubljana, The

M)

3

2.130

_request,

and the gearch module £1nds it.

[} = is a subtree of the game=tree
rooted in a given position, such that 1

every' node, except the root-node.
satisfies HG,

every nonterminal node- satisties not BG,
every terminal node satisfies BG, :
there 1s exactly one move from every
‘nonterminal ug~to=move node) chat move
must satisfy UMC,

there are all legal moves trom every
them=to~move noncerminal node that
.satisty TMC, -

(6) the lenght of the lonqest path must not
‘exceed the deptnh~bound MAXD; the root=node
15 supposed to be at depth 0, -

(1)

(2)
(3)
{4)

(s)

‘We say that in a position, from which there is
no legal "us® move that satisfies UMC, the

better~-goal can not be achlieved. But 1f there
15 no legal "them" move that satisfies TMC,

position i{s a terminal node ot a forcing=tree.

In Fig., 3 there is an example of forcing-~tree
generated. tor the position in Fig, 2. Here, a
plece~of~advice for white that suggests how
to get tue King 1n tront of the pawn s
satistied,

‘

the

g

WK c2 BK el WK'b3 BK d6 WK b4 ' BK c6
BK d5
BK e6 WK c4 BK dé
Bk 47 WK b4 BK dé
) : BK ¢6
BK £7 wK d3 BK e7 WK c4 BK db
: BK ed WK c4 BK dé
BK ed WK D3 BK e’ WK ¢4 BK aé
BK d7 WK b4  BK db
BR Cc6
. o REIEEEY
Fig. 3: The forcing-tree for white for the
position in Fig. 2. On any black’'s move
white has an answer that brings his kin
in front of the pawny 50 that black
cannot eventually prevent the gueening.
ADVICE NODES 1 2 3 4 5 & 1 8
o 19 1.8 1 5 1 4 1 1
2 58 3 9 o 15 10 1% ] 0
NODES = 77 (CPU time = 0.18 sec)
Fig. 43 Statistic typéd'during game—-tree search
. for white in the position from Fig. 2.
The first piece-of~advice “push._pawn"
fails in 8 pliess but the second
"bring_king_-in_front_of_pawn" succeeds,
The interactive interface

The 1nterface can interpret some dozen commands

from the user, to start various functions .ot
the system. The search module trigyers tne
searching for a torcing-tree on the user=-player
This one is then interpreted as our
strategy and executed by interactive Intertace
in across=the=board play.

- The user~expert may specify the system to play

‘in the

6trategy up to its end,

*strong=mode* or in the “"weak=-mode". In

,the first case the sirategy is executed up to @
"terminal node in the forcing-tree. On tne other
"hand 1f the "weake-mode™ is chosen it weans that
there is no point in following the current

and a new forcing~tree

1s generated immediately on tne next wove,

NNNNNNNNNN

@

required about

'Fortran -1s -not

.the known implementations in others,

1

development of the ALZ2 programming package
which contains about 3000 Fortran commands
a halt a year work ot one of us.

very convenient language fOt

such & kind of programming task, but at the

‘moment when the work was initiated no other
‘nigh=level proqramming lanquage was available, -

On the other hand the Fortran implementation
has turned out to be much more efficlent then
more

For example,

powerful languages (POP=2, Prolog).

‘the current Fortan implementation on DEC=10 is

about 100 times faster and even on PDP=11/34

‘about 10 times faster then POP=2 1mp1ementation
©of the ALL system,. The reason is only partly
due to the 4 times faster processor in the

first case., The efficlency is measured 1in’

the number of positions generated per second
during the game-tree search. rhe AL2

system examines petween 500 and 1000 positions
per second, depending on the complexity of
predicates in pleces-of~advice, '

4, EXPERIMENTS AND RESULTS

‘Two major experiments conducted with ALZ were

concerned with the inplementation ¢f two
endgamess: Kinyg and pawn vs. king (Mozetlic
1980), and king and knignht vs, kKing and rook
(KNKR). Here we present the second experiment,
the more complex test of AL23 a KNKR advice
program, 0ur AL2 program for KNKKR 1s, in fact,
a translation of an advice program for KNKR
in ALl (Bratko and Michie 1980D).

The following is a summary of pasic ldeas
underlying the KWKKR advice program. The
program plays for tne weaker side, 1l.e,
knlght’s side, Lf a KNKR position is
theoretically won for the rook’s side, the
win is5 based on two motlifs: first, mating
threats,. and second, capture of the knight.
The latter Is possible either after a short,
forced combination (e.g. based on pinning the
knignt), ov after a long-term.strategic plan
which consists of separating the knight and
its friendly king, and subsegquently
surrounding tne knight. If neither of the two
pasic motifs can be explolited then the '
position 1s theoretically a draw. The advice
program f£or the knight’s side is based on
negating the attacker’s goals, The

the

.corresponding broad advice is as follows:

Avold mate: keep the king as far from
‘the edge as possivle;
keep the king as far. trom
the corner as possible,
2. Preserve the knight: keep the knight as
near the friendly king as
possible and far from the
enemy kKiny, . N
The adetalls ot this bread strategy are
incorporated intyv an advice table comprised
ot 5 columns {(which correspoonds to S
production rules) ana 16 pieces~of-advice,

AS our KNKR advice program 15 a rather
strafgnttorward translation of the original
program in ALYl we nere present only examples
of its behaviour, specially witnh respect to
its efticlency. :



in the following examples we give the CPU time
the system spent for playing the move, and for
some positions statistics on the number of
positions searched (for separate pleces~of=
- advice trted before the move was found,
.showling also these numbers over the depth of
positions in the game=tree; depths correspond
to columns labeled 1=6).

Example 1:

This 1s a game between the advice program and
an international chess master, The starting
position of the game is in the following
diagram, This position {s won for white, as

Kknown from databases of complete KNKR positions.

Wwhite can force the capture of the Knight
against best defence in 24 moves.
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1. KeS , N a4 ) (1.88 sec)

(The best defence, rather hard to find,)
Statlstics on search follows.,)

ADVICE NODES 1 2 3 4 5 6

0 T 3 D R 0 e D L e D s Y D Y 0 R D U D OP G w0 p VR S

1 14 14 0 (1] 0 0 0
15 172 14 25 30 31 21 S1
14 172 14 25 30 31 2% 5%
13 423 7 54 47 86 30 199

NODES = 781
2. R h7+, K eb , (2.54 sec, 1078 nodes)

3. K dé , N b6 - (2.46 sec, 1074 nodes)

4, R h8+!, K £7 (0.98 sec, 389 nodes)
5. R hd , N c8+ (1.98 sec, 680 nodes)
6. K a7 , N b6+ (0.54 sec, 218 nodes)
7. K¢c6 , N cB (i.44 sec, 594 nodes)

8. R h7+, ...
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ADVICE NODES 1 2 3 4 5 6

B BRSSP 05 YE TGS G D 5 T e W

1 6 6 0 0 0 0 0
15 828 6 65 18 3100 71 568
14 828 (] 65 18 100 74 568
13 896 6 105 33 113 71 568
12 93 1 18 7 67 0 0

NODES = 2651

Up to this point both the program and the
master played optimally. This is the first
mistake in this game which considerably
shortens the resistance of the weaker side.
Correct was K £61.
9. R hé+, K e5 (0.90 se8c, 464 nodes)
Play vas stogped here as the white’s win is
clear byt 10. K d7, N a7 1i. R a6, N bS
12, R a5 etc,

Example 23

In the following game against another cheéis
master the program again defended a lost
position, This time, after a master’s mistake
the program saved the game,
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1. R hél, N tél} (2.32 sec)
ADVICE NODES 1 2 3 4 ) 6

1 39 9y 6 24 0 0 0
15 980 1 17 13 196 91 672
NODES = 10419

The move N £6 was good, but not optimal. Best
was N 05.
2. Kd2 , K b2 (1.00 sec, 417 nodes)

3. R d4?

After this wistake the position 1s theoretically

drawn, Correct was K d3,

3, eeee s+ K b3 (1.06 sec, 434 nodes)
4., K d3 , N o8 (0.74 sec, 287 nodes)
5. Rd?7 , K b4 (0.88 sec, 1388 nodes)
6., K d4d , K b5 (1,02 sec, 448 nodes)
7. R @1 , N déb (1.66 sec, 717 nodes)
8, Kd5 , N c8 (0,64 sec, 241 nodes)

At this podint draw was agreed. Position s
obviously drawn,




"Ekamoie 31

b 0 & ~w o

w

“Program plavs: K h4

’---’.--*---Q-é-}-.p'.;-*.;;’--.’-

’---f—--’.b-’i--f—-.’---f..-*---t a

IO R, Y I R I R I
Q--.’--?’---Q-y-’-?-’b--*.-OQ---’
R N b = S I
’.-p’--.’.-,*.--’---f—--+--.*---’
L I TR T TR B B
trmejonajrsajuosjenatuantecepnany
U A/ B I T R R
*---’---Q-.-’---'.--’---+---?---’
TR I
tocotreninasuneinantencjecuinany
L O T T T Y
funsteoninsninacirenisunjonnprend
O e R R T IO B!
tevmteontecstrncimanjenntocntanay

a b c'da e £ g h

-(3.60 sec)

ADVICE ' NODES 1 2 3 4
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1 11 11 0 0 0 0
15 196 11 20 .15 38 16
14 349 11 42 - 28 . 84 21
13 956 5 62 36 201 48

NODES = 1512

BLACK

0
96
163
604

The move played by the program K h4 is the
only, study-like drawing move, Tne natural

jmove K g4 would lose after R c6b, N d&, R eb,

‘Example 43
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Program plays: K b7  (2.00 sec)

ADVICE NODES 1 2 3 4 .5 . 6

1 13 11 2 0 0 0 .0

15 706 4 ‘37 29 142 49 445
NODES = 719 : S

The move K b7 1s again surprizing, but only
correct. The intuitive move K bé loses after
R d4 torcing the knight far from its own King.

25

Examgle 53
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‘The program plays the only drawing movel
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‘ADVICE NODES =~ 1 2 3 4

1 10
13
NODES =

10 0 0 (]
897 5 32 18 152
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‘Examgie 63
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fhe program finas the pretty and only correct!

K b6 (0.86 sec)

ADVICE NODES 2 3 4

1 13 11 2 -0 0
15 271 3 17 34
NODES = 284

] 6
0 0
26 162



5. CONCLUSION

The implementation of AL2, presented in this
paper, is by about two orders of magnitude

faster than the previous implementation of ALl.

AL2 is also currently the only 1implenentation
of Advice Languages whose legal move generator
1s complete. Others are limited to certain
subgames only, -

AL2 as a language 1s very similar to ALY, it
only introduces small but useful improvements.
The major improvement over ALi1 thus lles in
AL2’s efficiency. On the other hand, AL3 is,
compared to AL1 and ALZ, as & nonprocedural
programming language, much more flexible and
general, However, its present inefficlency
makes it a rather impractical tool for
solving realistic problems, One gttractive
possibiliity 1s to comblne the AL3’s

linguistic power and ALZ’s efficiency. Thus
the high level reasoning would be done in the
domain of AL3, The result of this would be
‘plans’, or pleéces-of-advice, which would be
passed to AL2 for concrete checking by search,
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TEHNOLOGIJA ELEKTRONSKIH
RACUNARSKIH SISTEMA
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DO ISKRA - DELTA

This article briefly'descrlbes seven levels of computer technologies from manufacturers point
of view. These are: semiconductors, modules, peripherals, systems hardware integration, basic

software, applications software and services.

Manufacturing process in DELTA is presented.

Clanak opisuje tehnoloske nivoje ralunara opite namene sa aspekta proizvodggﬁ.

To su: poluprovodnici, moduli, periferne jedinice, integracije sistema, osnovna prégramska op-

rema, aplikacioni programi i servisi.

Prikazan je proizvodni proces u RO DELTA.

1. Uvod

* U ovom &lanku dafemo kratak prikaz osnovnih‘téhno—
logija elektronskih radunarskih sistema op&te namene sa
aspekta proizvodada radunara. ’

NastojaZemo da koliko je mogue izostavimo nume-
ritke podatke'l razli&ite dijagrame. Na slici 1. je dat
prikaz poteka proizvodnje ra¥unara u RO DELTA.

Pojava jeftinih mikroprdcesora daje snaZan impuls
reSavanju aplikaciono usmerenih ra¥unarskih sistema. Pro-

izvoda&i integrisanlh kola su preuzell i deo pripreme os-

novne programske opreme te znafajno olakSali #iroko uvo-
denje ovih najkompleksanijih poluprovodniZkih komponenti.

Veliki broj programskih timova i samostalnih kuéa
lansira programske pakete op#te namene i osvaja mikrora-
&unarima sve vedi deo kolafa namenjenog sistemima opiite
namene. ’

To je rezultiralo u kona&nom "Priznanju" mikro-
ralunara kao nove klase rafunara od strane I1BM-a, DEC-a
1 ostalih. '

Znatajno je jo3 uoliti sve tesniju integraciju ra-
&unara i telekomunikacija, kako u digitalizaciji komuni-
kacija tako i u kombleksnlm mreZama rafunara sa raznovrs-
nim bazama podataka.

I pored ova dva znafajna trenda u kompjutersko]
tehnici, principf proizvodnje raZunarskih eistema se nisu
bitnije menjall skoro dvadeset godina i ne o&ekuje se
drasti&ni ja prbmena ni u sledeZih deset.

2. TEHNOLOSKI NIVOJI

Sa aspekta proizvoda&a elektronskih rafunara
mogufe je izlu¥iti pojedine faze pri kompletnoj proizvod-

nji sistema.
To su slede€i specifiéni tehnoiodkl nivoi:

1. poluprovadnici,

2, moduli,

3. periferne jedinice,

4, integracija maZinske opreme,

5. osnovna programska oprema,

6. aplikativna programska opirema,
7. servisi.

Ovih sedam vertikalnih nivoa &ine zaokruZenu ce-
linu u proizvodnom ciklusu, mada se pojedini proizvodaZi
specijalizuju samo za pojedine horizontalne nivoje.

Ove nivoje treba posmaﬁrati dinami&ki sa migraci-
jom na niZe, TipiZni primeri su VLSI kola koja preuzi-
maju rantje funkcije viSe modula, implementaclja qpera-
tivnog sistema i prevodioca u ROM-u, korifenje daljin-
ske diagnostike u servisiranju itd.

Karakteristi&na je velika primena rafunaca u sumoj
proizvodnji radunara. :

3. POLUPROVODNTCKA TEIINOLOGIJA

Performanse poluprovedni&kih elemenata u najvedoj
meri odreduju i performanse kompletnlh elektronskih ralu-
nara.

Danas- svi veli proizvodali rafunara poseduju sop-
stvene kapacitete za razvoj i1 proizvodnju integrisanih
kola. Interesantno Je, da su mogu&nostl nekih od njih
(IBM, FUJITSU) bolje od mogu&nosti primarnih proizvodada
komponenti (TI, INTEL).

Osnovna svrha sopstvene poluprovodni&ke tehnolo-
gije proizvodada raunara nije se bltno promenila od



1BM-ovog poteza 60-ih godina pri uvodenju Serije 360.

Na silikonskoj ploZici lak¥e je sakriti specifiZna
organizaciona resenja kompleksnih arhitektura &ime se
postiZe veda vremenska distanca od "kopiraju¥ih" konku-
renata.

Dominante poluprovodnilke tehnologije visokog
nivoa integracije su nizovi logifkih vrata u bipolarnoj
tehnici za logidke funkcije i NMOS za memorijska kola.

Trendovi Eu ka koriBdenju galijum - arsenida za
vele brzine i submikronskih rezolucija za vele guatine.

Kao jednu od yiéoko zahtevnih tehnologlja, karakte-
rife Je brz razvo) i velika kapitalna ulaganja.

Izra%ena je vodea uloga Amerike i Japana sa grde-
vitim nastojanjima zapadne Evrope da odrZi korak pomolu
infuzija drZavnog kapitala. '

4. TEHNOLOGIJA MODULA

Modul baziran na Stampanim kolima je osnovni oblik
integracije razli&itih elektronskih i elektri¥nih elemen-
ta sa odgovaraju¥im prikljudcima za medusobna povezivanja.

Kao i kod poluprovodnika, uo€ljiv je trend ka
primeni ve&ih Ztampanih plofa sa velikom gustinom kompo-
nenti radi smanjénja manje pouzdanih, eksternih konta-
kata i veza.

Dvoslojna 5tampa sa metaliziranim rupama je mini-:
malni zahtev, a sve viZie se koristi Zetvoroslojna sa ve-
likim, unutradnjim povrEinama. srednja dva sloja namenje-
na napajanju. '

Skupa sa poluprovodniZkom i magnetskom tehnologi-
Jom, tehnoloski postupei u proizvodnji Ztampanih plo&ica
" su veoms “prljavi' zbog koriBZenja jako otrovnih kemi-
kali ja. :

Radi smanjenja proizvodnih tro¥kova teZi se ka
Bto viSem stepenu automatizacije u projektovanju, testi-
ranju 1 ulagaﬁ;u komponenata.

-~

Deo 1ljudskog rada na modulima je ve¥i nego kod
poluprovodnika 8to se odra¥ave u sporijem padu cena.-

5. TEHNOLOGIJA PERIFERNIH JEDINICA
Ovde moZema diferencirati dve dodatne tehnologije:
magnetnu i finu mehaniku.

Magnetna tehnologija je neophodna za izradu fiks-
nih disk jedinica koju su glavna ekstérna memorija rafu-
nara.

Nedefinisana je sudbina memorija sa mehurovima,
dok feritne memorije sve vile gube trZiSte.

Kod magnetnih traka se ofekuje znatno vede gusti-
e pakovanja informacija Jer su mehani&ki limiti brzina
ve dostignuti. Time &e se magnetna traka i dalje odrZa-
ti kao najjeftiniji medij za arhiviranje i razmenu poda-
taka.

Tehnologlja fine mehanike je sve znalajnija u ert
- minijaturizactje, a odluduju¥a kod StampaZa.

Ekranski terminali su najsliZniji proizvodima Bi-
roke potroinje (televizorima) sa klasiZnim zahtevima po
plastici i vakumskoj tehnici katodnih cevi.

KarakteristiZna je sve #ira primena mikroprocesora u
kontrolnoj elektronici perifernih jedinica.

Apetiti korisnika su u stalnom porastu, posebno za
diskovima, te je proizvodnja perifernih jedinica znaZa-
Jan izvor prihoda proizvoda&a ra¥unara.

28

Pored klasi¥nih kompjuterskih perifernih jedinica,
ne treba zaboraviti Hiroki spektar komunikacionih jedi-
nica i industrijske periferije, no ovi su najleii&e na
nivoju modula.

6. INTEGRACIJA MABINSKE OPREME

Tehnologija ovog nivoa sastoji se u nizu proce-
dura za elektrifno, elektronsko i programske teatiranje
radunarskog sistema.

Integracijs mafinske opreme je prva faza u kojoJ
se pojavljuju fiziZke konture buduleg rafunarskog sis-
tema. Ova faza'Je neophodna  zbog kompleksnosti sastav-
nih podsklopova mafiinake opreme: centralnog procesora,
glavne memorije,kontrolnih i perifernih Jedinica,ta niza
razli&itih kombinacija istih u finalnom sistemu.

Svaki od ovih podsklopova mogule je velikoserij-
aki proizvoditi u nekoliko standardnih verzija.

Ovde su najizraZeniji problemi mehani¥kih re¥e-
nja podsklopova, napajanja, hladenja i povezivanja.

Da bi se obezbedila pouzdanost celog sistema vr3i
se integracija najosnovnije konfiguracije za svakog po-
Jedina&nog korisnika sa obimnim testiranjima radi ot-
klanjanja eventualnih medusobnih smetnji u skupnom radu.

-Kako ova  faza stvara dodatne trofikove u proizvod-
nji, kod manjih raZunarskih sistema rizikuje se "inte-
gracija pri otpremi", te se ceo sistem prvi put “oZiv-
l1java" u instalaciji kod korisnika.

Kod mikroraZunarskih sistema ostavljena je mogu&-
nost samom korisniku da izvr&i integraciju najrazli&ni-
Je maSinske opreme.

7. OSNOVNA PROGRAMSKA OPREMA
Optimalan rad maSinske opreme kontrolisan je ope-
rativnim sistemom.

Proizvoda¥i radunara Eesto nude viBe operativnih
sistema koji su prilagodeni razliZitim reZimima koriSfe~
nja rafunara,

Operativni sistem doZivljava Zeste promene pre
svega zbog novih komponenata maSinske opreme, no uvek se
nastoji da se odrZi kompatibilnost na nivoju korisnil-
kih programa u maSinskom Jjeziku.

U osnovnu programsku opremu joS8 spadaju prevodio-
ci razli¥itih rafunarskih Jezika, programi za rad sa bha-
zama podataka, programi za rafunarske kKomunikacije i niz
pomodnih, &esto kori¥fenih programa.

Dosta se o%ekuje od novih jezika za strukturalno
programiranje (ADA), te relacionih baza podataka.

Svi proizvodaii radunara se trude da ponude Sto
8iri spektar osnovne programske opreme radi vefe unifi-
kacije obrade podataka na jednoj familiji raunara.

"8, APLIKACIONA PROGRAMSKA OPREMA

Aplikacionu programsku opremu ve&inom razvija ko-
risnik sam, dok proizvodaZi najleS&e nude programske pa-
kete prethodno razvijene kod nekog korisnika ili za in-
terne potrebe.

Sve velom primenom rafunara u najrazli&itijim ob-
lastima, prevazidena je podela aplikacija samo na pos-
lovne i tehniZke, pojavom znaZajnih programskih segme-
nata u proizvodnji, transportu, obrazovanju, obradi te-
ketova, automatizaciji kancelarijskog poslovanja i komu-
nikacijama u Birem smislu,



) Kod'aplikacionih programa je veoma izréien.n§zak'
stepen unifikacije i standardizacije sa vel pbsloviéno
" niskom produktivnoﬁéu programera, ¥to rezultira u po-
 rastu cena - programske opreme 1 anuliranju pada cena ma=-
3inske opreme.

' Upravo na podruEJu aplikacione programske opreme
) neophodan je tehnoloﬁki proboj, da bi se omoguEila naj-’
masovnija primena mikroprocesora.

. 9, SERVISI.

ﬁaEunafeki sistemi zﬁog svoje komﬁlekanosfi zah-
* tevaju dosta servisnih usluga od strane proizvodala.

' To su pre svega odrZavanje masinske opreme, pro- o

grami Bkolovanja, te pomo¥ kod uvodenja sistema. Ovde
moZemo svrstati i prodajne aktivnosti koJe traie Jedan
viai nivo znanJa komercijaliata.N :
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Odr!avanjo maSinske opreme se pospesuje ugradiva-.-

' njem dijagnostiZkih funkcija Jo§ u fazi proJektovanJa (-} CN
sistema, daljlnskom dijagnostikom kvarova te poboljﬁa--

-;njima operativnog aistema za rad sa delimiéno ispravnom
maﬁinskom opremom. : -

logistiku rezervnih delova, programskih produkata i pot-
';troﬁnog materijala.

Serviana organizacija obiZno ukljuéuje i obimnu .

REEIE

"Pomot kod ﬁvbﬁenja sfstema'ide paralelno sa pro- .

vdajnim aktivnostima i ogleda se planiranju raéunarsklh

‘resursa, prostornim, klimacskim i energetskim zahtevima

. fy ra¥unara 1 instalaciji ‘ra&unara.

Korisniku' se naJéeEEe nude kompleksne 1nienjerirg

usluge koje obuhvataju i zna¥ajan deo programski pomo&i,

.

10. ZzAKLJUBAK

DinamiZka industrija elektronskih raéhnara ima

Jedno od glavnih meaté u'buduEem,-ihformaclonom druacvu';

Petu generaclju elektronskih rafunara 90-ih go- L

dina baziranu ria principima vesta¥ke inteligencije btée
mogu¥e realizovati tehnoloékim napredkom na svih sedam
nivoa u cilju permanencnog poboljéanja odnosa cene i

) performansi sistema.

Ovaj saZet prikaz tehnologija elektronskih raEu-

_ nara dat je sa ¥eljom da- omoguEiApotencijalnim..jugo-

slovanskim “proizvodadima ratunara da sagledaju svoje

_odgovaraju¥e mesto u jednoj .specifiZnoj industriji,

koja kod nas preZivljava bezbroj porodajnih muka.
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Tzziv informz{cijskih sistemov v osemdesetih letili. TeZave In tveganje v povezavi z upravlj;'wskim

informacijskim sistemom (MIS) so znane Ze iz sedemdesetih let. DanaSnja organizacija MIS
predvideva (veé all manj standardno) pet &lenov. Projekt vodi navadno poseben pomaodnik direk-
torja (tudi podpredsednik podjetja), kateremu poroéajo (odgovarjajo) Stirje izkuSeni vodje (slika
1) . Administrator baze podatkov odgovarja za stanje podatkovnih virov, sistemski upravnik pa za
ustrezno materialno, programsko in komunikacijsko opremo organizacije. Operacijski upravnik
odgovarja za obdelavo vseh aplikativnih paketov in upravnik razvoja aplikativnih sistemov za po-
krivanje potreb vseh uporabniskih organizacij. Clanek raz&lenjuje vrsto bistvenih nalog sodobne-

ga MIS,

Introduction

The hazards and difficulties associated with mana-
gement positions in the MIS department of any organiza-
tion are well known. During the early and mid sixties
computer syétema management was the most difficult posi-
tion. A major contributor to this difficulty was the
rapid technical advances in both the hardware and systems
software. During the late sixties and through the mid
seventies the Data Processing (DP) Manager's position
was the "hot sedt" in MIS. Several surveys reported
"}jfe-expectancies" of less than one year for DP mana-
gers during this time. The application system explosion
i@ usually credited with being the largest contributor
to the problems DP Managers faced during this time. The
most difficult managerial position in MIS durig the late
seventies was that of the Database Administrator. The
rapid expanding supply of corporate data from transactio-
nal and operationel application systems, coupled with an
increasing awareness that data and information could and
should be viewed as organizational resources, contribu-’
ted toward making the Database Administrator's position
difficult during this time. The rapid technological
advances in database management systems and the pro-
liferation of new software products by both hardware
vendors and newly evolving software houses farther con-
tributed to the problems of managing the organization's
data resources.

From 1960 to 1980 the typical MIS organization chart
changed considerably, reflecting the changing role of MIS
in the organization, Lhe changing management needa within
the MIS organization, and the influences of computer and
systems technology. Today the top levels of most MIS or-
ganization charts appear as illustrated in figure 1. The
senior MIS manager today is usually at the vice president
level and has four senior managers reporting directly to
him/her. The Database Administrator is responsible for
managing the organizations' data resocurces and increasin-
gly plays a major role in providing consulting and trai-

(Urednik)

ning services to the user community. The Systems Manager
is responsible for providing appropriate hardware, soft-
ware and communications facilities for the organization.

The Operations Manager (formally called the DP
Manager) is responsible for processing of all applica-
tions systems in the organization. The ASD Manager is
responsible for meeting the needs of all user orguniza-
tions for application usystems.

MiS
vp )
DATABASE SYSTEMS OPERATIONS ASD
ADMTINTSTHATOR MANAGER MANAGER MANAGER

Typical Early 1980' MIS Organization Chart

FIGURE 1}

The current managerial "hot seat" in MIS is the
Applications Systems Development (ASD) Manager. The
biggest task facing this manager today is meeting the
challenge to deliver effective and efficlent informa-
tion systems to any user group in the organization that
"requests” an Iinformation system. That challenge is the
topic of this paper.

The Major Challenges

The major challenges to the ASD Manager arise from
three sources: 1) technological advances in computer



hardwere. software. end methodologiee. 2) increaeing

. organizational awareness of the need to manage the infor-
- mation resource, and 3) increasing management awareness
!of the value of information in increasing their own and
. their subordinates’ productivity. This paper will focus

on those issues that are most common to all ASD Mana-

gers, recognizing that the sequence and level of concern
tﬁover the issues may .vary significantly across organiza-
: tions. These issues will be presented in the form of .
: questions - questions that the ASD manager will have to
“find anawere.for in the near future.

A . How do I manage the growing backlog of new applica-
tion system development projects?

A frequent first reaction to this question is to
ask why such a backlog exists and why is it growin
E, Theee are natural questions given that hardware cost

1980 are 1% of what they were in 1960 and that pro-

' grammer productivity is five times what it was in 1960.
xThe explanation of this apparent. paradox lies in'the fact'

"that user expectations are growing faater than develop-

ment capacity, even with increasing development budgets.

i ‘Another factor explaining the lag in development capa-
!bility is that a high proportion of most development
_budgets are' expended on maintenance of or enhancements

"l to existing systems. Reports of maintenance costs at
eighty percent or more of the total development budget
* are common. .

Let's look at the feasibility of some typical solu—'
tions considered by. ASD Managers The first solution set
is based on expanding the MIS resource base.

Since the latgest capacity constraint is the pro-
grammer/analyst, why not just hire more programmers.
Intuitively this response ia appealing., But even if the
development budget could be expanded to meet increase in
the development staff, are these skilled people readily
available? The answer is almost always no. While the-

lnumber of programmers has grown considerably the demand
for these people has grown even faster, as illustrated
in figure 2.

. Date Programmer Jobs | Programmers Shortfall
' Available Available
1975 320,000 ' 308,000 12,000 (4%)
i ‘ .
. 1985 640,000 ° 476,000 164,000 (26%)

e

Source: U.S. Department of Labor Statistics

W 31 . :
: Programmer Availability

FIGURE 2

Turning from the resources available to the ASD

. Manager, let's examine the demand side of the question.
Assuming that the requested application systems have
been subjected to an appropriate value {costbenefit)
andlysis, the demand is real. The best that can be geined
from prioritizing the backlog is a higher return on in-

-'vestment. Given the difficulty in quantifying payoffs
(especially for decision support systems (DSS) which are
rapidly becoming the moat common type of new application

‘system) there is little to be gained in structuring the
backlog.

¢

Can the ASD Manager leern to ltve with the backlog?
" Probably not, because of the next queetion to be answe-
red by tha ASD Manager. :

How do 1 respond to upper man gements

increaeing
demand for solutions? A

One solution that is attracting considerable atten-
tion today is user-developed systems. The title of James'’
Martin's latest book, Application Development Without
Programmers, reflects this orientation. Further, the
tremendous number of personal computers in use and their_
continued decreasing cost indicates that the typical
organization user can afford this solution. Many advo--
cates of user-developed systeme argue that non-procedu-

ral languages and user-friendly software packages allow *
the user to implement this solution. Given that this so-
lution is economically and technically feasible raises
the next question.

How do I handle users seeking their own solutions?

One answer,Asuggeoted by advocates of user-developed
systems is: You don't. Leave the users alone and let

‘them seek their own solutions. The problem most ASD Ma-

nagers have with this solution is: How do I manage appli-
cation systems development if any user can build his/her
system? The answer, of course, is he/she can't. The

‘ bigger question is, does the process need to be managed?

The weight of evidence at this time seems to clearly
indicate an affirmative answer. The major reason for ma-
naging the process is that the risks 5: not managing are
too high. Gordon Davis recently articulated several of
these risks: the high probability of programming errors

. leading to a loss of information integrity, a resurgence

of all the problems associated with duplication of data
files and databases, and large inefficiencies associated
with duplication of effort. The next question is closely
linked to this 1ssue.

How do I effectively manage the organizatione

.concert to manage the organizations’

loped?

< information resources?

One necessary response is, by not advocating mana-
gerlial responsibility or totally delogeting thar respon-~
sibility to the users. The most important issue to under-
stand here is that the ASD Manager manegee in cooperation
with the other MIS managers. These managers must work in '
information resour-
ces. When the MIS function is managed, new technologies
are regularly introduced in the organization. This reieee

. another question for the ASD Manager.

" How do T utilize technological advances wisely?

Given the scarcity and high cost of people, the in- -
creased availability of inexpensive computational capa-
clty, and the availability of fourth generation soft-

ware, what tradeoffs are available to increase the pro- -

ductivity of the systems/information analyst? In other
words, how do I best use technology to get systema deve-

P

The answer to this, and the other questions asked

by the ASD Manager, lies in the examination of the pro-

cess used to build systems. Ninety percent of all sys-
tems developed in 1980 were built using the same metho- .
dology that was used in 1960. That methodology is the
syetems' development life cycle. Over the last twenty
years the major costs (in time and dollars) have shifted
from the physical design phase of the life cycle to the
logical design phase, and particularly to the informa-



tion requirements definition step in that phase. But the
methodology has remained essentially unchanged. A new
system development methodology, prototyping, goes a long
way in helping the ASD Manager meet the challenge for
informetion systems in the eighties.

Meeting The Challenges

Prototyping is presented here as the most appro-
priate way for .the ASD Manager to meet the challenge for:
information systems in the "80’'s. Prototyping is not a
panacea, it is simply a sound methodology that provides
answers to many ot the present needs in the systems de-
velopment area. The following sections define and de-
scribe the methodology, the tools required for its
successful application and then describes how it meets
the challenges facing the ASD Manager.

what is Prototyping?

Prototyping is a development methodology; A metho-
dology which has been used in the design fields (engi-~
neering, architecture, etc.) for centuries; A metho-
dology both priholophically and operationally different
from the traditional life cycle methodolog. Prototyping
has not been used in the application systems development
area in the past for one simple reason - the tools requi-
red to enable prototyping of application systems were not
available until the late '70's. Prototyping is not pilo-
ting, although one can pilot a system that was developed
by prototyping. The prototype process is typically
carried cut by two individuals -- a competent user and
a technically skilled systems analyst. The prototype pro-
cess is described in figure 3.

Tdentify the User's
Basic Information

Requirements

Develop a Working

Prototype System

Use the Prototype
System to Refine .

User Requirements

Revise and Enhance
the Prototype

System

The Prototype Process

FIGURE '3

Prototyping is a foyr step process. The first step
is to identify and capture a nucleus or skeleton that
] embodies the essential features of the user's require-
_ments. The systems analyst works with the user during
this process which usually tekes less than four hours.
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Both the data abstracting and the proceas simulating
approaches are successful in this step. The second step
is completed by the systems analyst using a unique set
of resources that have become widely available in the
last five years. The most important characteristic of
this initial prototype is that it must be implemented in
8 very short time -- over night, if possible. The initial

' prototype is purposefully incomplete. It is a simulation

in the sense that it represents the essential elements
desired by the user in a simplified form. Design and im-
plementation of the system is accomplished not by com-
pletely determining the user’s information requirements
but by developing a system which delivers as output the

GAl'(ey or critical informatinn requirements.

Steps one and two of the prototype process return
nothing to the user. Step three, however, is delivery,
installation, training, operation and use of the proto-
type system. This "hands-on' experience with a real sysa-
tem provides a basis for mutual understanding of the
system by both user and analyst. The user exercises the
system during this step and records the problems and
incongruities as well as his/her discoveries as to what
they wish the system could do. The user controls the
time spent in this step and then contacts the analyst to
begin atep four. This final step involves only the ana-
lyst. The analyst's job is to enhance and modify the pro-
totype system to meet the desires and needs of the user.
These modifications must be made rapidly -- within a few
days. Steps 3 and 4 are repeated as many times as the
user feels necessary and at intervals determined by the
uger.

This prototype process is based on a simple prin-
ciple -~ that it is easier for the users to describe
what they don’t like about an existing system, than it
is for them to describe what they would like in an ima-
ginary system.

The Tools Required for Prototyping

Prototyping takes advantage of the technological
advances made in the last decade. The basic tcols that
are essential for prototyping are: 1) Interactive sys-
tems (either through time sharing or mini/micro compu~
ters). Interactive facilities extend the apparent power
of information processing resources by reducing delays
and by extending control over the resources to the user.
2) Database management systems (with as full a range of
enhancements as possible). A natural language based
query language is essential, 3) Generalized input and
output software 18 required if not available with the
database management system. This software includes re-
port generators, report writers and nonprocedural, natu-
ral languages. 4) A model base (which contains all of
the essential features of a database). Many other tools
are desirable when prototyping but the purpose of this
paper 18 not to discuss the tools in detail, rather it
{8 to describe how to meet and beat the challenges for
information syatems in the 80's.

How Prototyping Meets the Challenges for Information
Systems

The prototyping solution addresses the basic reason
for most of the challenges ASD Managers face today. It
strikes at the heart of the problems -- an inefficient,

* time consuming and labor intenasive development methodo-

logy. For the last twenty years the syatems development
life cyclq has remained essentially unchanged and has
been the only methodology employed to develop application
systems. Prototyping provides‘a viable and attractive




alternative methodology. All future application systems

will not be developed using prototyping. But based on the
reported evidence and my personal experiences with prote-
typing over the last four years, I am convinced that pro-
fotprng.will be the dominant development methodology by
the mid-eighties. Let's examine some of the reasons why.

Prototyping provides a real response to upper menaggggntb
demands for solutions. Prototyping provides a real solu-
tion because: 1) It reduces the development time ‘requi-~
red to deliver a functional and useful system to the user.
While the reductiona in development time vary conside~
rably, times between 10% and-20% of that required by the
traditional methodology are very common, 2) The propor=-
tion of systems analyst time to user time in the develop-
ment process shtfts eigniffcantly placing a greater load:

on the users to do what they can do best -- define their .

own information and systems requireménts.‘By reducing
the time required to develop application syséems and by
lessening the systems analyst’s involvement, prototyping
. shows great promise for reducing the applicatlons deve~
lopment backlog.

:Prototyping helps handle users seekihg their own solu~

‘tions. Prototyping provides an alternative to the users.
The users can get the system they want without having to
become a computer non-programmer. Prototyping focuses
the user's attention and energy on that aspect of sys-
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fema development for which hq/éhe is best qualified. The
results, universally reported, are much higher user sa-
tisfaction with the application system.

Prototyping helps the ASD Mahager to_manage the organi-
zation's information resources. Prototyping trades off
machine inefficiencies for people efficiencies. With
cheap and abundant computational resources and expensive
and scarce human resources,-chis is the appropriate mane-
gement tradeoff. ‘

Conclusion

There are large number of compelling reasons to use
prototyping as a development methodology. It far sur-~
passes any other available alternative in meeting the
challenges facing ASD Managers today. But a word of cau-
tion is appropriate in closing. There appear to be two

) potential problems with prototyping. the reduction of

controle on both the process and product and the diffi-
culty in easily integrating prototyped systems with
other. traditionally developed systems. The ASD Manager
should carefully assess these potential problems lest
he/she simply trade one set of challenges for another. .
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Razmatrana je problematika i ciljevi standardizacije zo podruéje informatike i ratunarske tehnike.
Razradjena je metodologija rada na standardima u oblasti informatike kao i srednjeroéni plan rada
Grupe za standardizaciju Saveznog zavode za standardizaciju u oblasti informatike,

STANDARDS AND STANDARDISATION POLICY IN THE FIELD OF INFORMATICS AND COMPUTER
SCIENCE. The paper discuss the problems encountered fn the development of standards in the field of
informatics and computer science as well as the standardisation policies. The areas and procedures of
standardisation are treated too. The working plans of the Yugoslav Committee for standardisation in the

field of informatics for the next five years are presented.

4. METODOLOGUA RADA NA STANDARDIMA

U metodologiji rada na standardima, koja predstavlja sada3-
nju praksu rada u SZS.

4.1, Faza planiranja

Planiranje je prva aktivnost u radu na standardima. Zadotok
planiranja je da obezbedi da standardi koji &e biti predmet
rada u narednom periodu odraZavaju stvarne potrebe druitva
u odredjenoj oblasti. U oblasti informatike plan se donosi
usaglafavanjem miiljenja struZne javnosti, radnih organizacija
i organa uprave.

Pod terminom struéna javnost podrazumevaju se:

- nauéni instituti i fakulteti u &iju delatnost spada oblast
informatike,

- udruzenja korisnika raunara u republikama i pokrajinama,

~ saveti za informatiku republika i pokrajina, odnosno
upravni organi za podruéje informatike i Drustveni sistemi
informisanja.

Pod terminom radne organizacije podrazumevaju se

- predstavnici velikih centara za informatiku, elektronskih
raéunskih centara i sl.,

- predstavnici proizvodjaéa raunara odnosno zastupnici u
SFRJ svojim specijalizovanim tehni&kim sluzbama.

Pod terminom organi upsave podrazumevaju se predstavnici
organa savezne uprave koji imaju ili &e imati Centre za
automatsku obradu podataka ili im je delatnost vezana za
oblast informatike.

Konkretan plan rada no standardima, kako petogodidnji tako
i godiinji predloze odgovarajuéa sluzba, odnosno struénjok iz
SZS na osnovu usvojene koncepcije i sagledanih potreba u
odredjenoj oblasti standardizacije. Za oblast informatike, iz
napred izloZenih razloga, najpogodnije da se rad na stan-
dardima organizuje u okviru kompleksnih programa za odre~
djene oblasti. U pojedinim oblastima radili bi specijalizovani
radni timovi sastavijeni od strunjaka potrebnih profila, od-
nosno odredjenom radnom timu bi poverili rad na celom
kompleksnom programu u doti&noj oblasti.

U narednom petogadinjem planu u informatici su naéelno
sagledane sledeée oblasti standardizacije :

Grupa 1. Informatika i obrada podataka

V. Opita grupa

2. Skupovi znakova i kodovi i tifarski sistemi
2.1 Skupovi znakova
2.2 Kodiranje
2.3 Sifarski sistemi

3. Magnetni nosioci podataka
3.1 Magnetne trake
3.2 Kasete
3.3 Diskete
3.4 Diskovi

4, Prenos podatoka
4.1 Opiti deo
4.2 Osnovne kontrolne procedure sistema za prenos po-
dataka
" 4.3 Kontrolne procedure visokog nivoa sistema za prenos
podataka
4.4 Veze terminalne opreme sa komunikacionim sistemom

5. Projektovanije sistema, programiranje | dokumentucija
projekta
5.1 Projektovanije
5.2 Metodologija programiranja
5.3 lzbor sistemo za AOP
5.4 Unos podataka

6. Ostali periferici
6.1 Papirne kartice
6.2 Papirna traka
6.3 Uredjajl zo optitko &itanje znakova
6.4 Terminali

Programski jezici

. Raéunarski sistemi i oprema
8.1 Opiti standardi

8.2 Testiranje

8.3 Sigurnost

o~

9. Noumerigko upravljanje maiinama-



Mehanizam prihvatanja plana v principu se odvija prema -
procedurama .uobiZajenim za druge oblosti standardizacije,

odnosno verifikuje se u toku javne diskusije, a potom prihve~

ta u odgovarajuéoj komisiji kao definitivan plan. No osnovy
_ plana. pravi se detdljon program rada.

" U fazi planiranja rada:na sl‘ondardlma sZ§ uéesrvuie kao
- Inicijator aktivnosti A
= formalnl davalac predioga pluno :
= organizator aktivnost! kod verlflkacl[e konaénog
_ usvajonja plana : s
- osnlvad radnog tela za rad na stondardu (komhlie, pod~

komistje, ‘radne grupe).’ :

" Na osnovu prihvaéenlh godlin]fh planova SZS organlzula rad
na predlogu stondarda. Predlog standorda radi se u samom
$25 il se za rad no predlogu zaduiwe radno grupa ili
sfruéni tim lzvan $ZS.

4.2, Faza pripreme )
' Faza prlpreme potinje u trenutku kad SZS od svog sorodmka,
radne grupe ili stru&nog tima doblje pripremljen radni mate~
rijal - predlog za donolenije standarda. Predlog se najpre me-
todolotki kontrolide, & potom se vr§| i provera njegove teh-
. niéke sadrZine.

Polto se sve struéne primedbe ofklone vrdi: se umflkacuo pred-.

loga standarda i njegova pravna i terminolotka kontrola.
Nakon ispravke dobijenih primedbi zavriava se faza prlpre-
me i predlog srandardo postoje prednacrt standarda.

4.3, faza prednucrta

U fozi prednacrte. suradjuje Komisija za standarde, koja no-
stavlja da radi i v fozi nacrto standarda. Najveéi problem
u fazi prednacrta je obezbedjenje komisije koja poseduje
potrebnu ‘struénost i koja istovremeno reprezentuje sve zain-
teresovane nivoe | strukture korisnika. Formiranje strukture
komisije u smislu odredjivanja strunog profila &lanova komi-
sije, koji bi bili v sfoniu da sa struénog aspekta aktivno
saradjuju v radu, kao i sagledavanija interesa korisnika tre-
balo bi vriiti za svaku oblast standardizacije posebno. Tako,
na primer, kod standardizacije protokola za prenos podataka
v sastav komisije bi trebala da bude ukljuena JPTT, koja
sa druge strane nema nikakvog interesa za rad u druge
oblosti informatike. Kod standardizacije programskih jezika,
koji nisu razvijeni u naloj zemlji, trebalo bi obavezne
ukljugiti i zastupnike proizvodja&a ragunara i sl. Kod for-
miranjo komisije za standarde u SZS je i do sada bila
praksa da se nastoji da budu uklju&eni svi subjekti za koje
bi se moglo pretpostaviti da su zainteresovani. Specifiénost
. situacije u oblasti informatike je ta da za sada - jo¥ ne po-
" 7 stoji razradjeni mehanizmi organizacije, o sa druge strane
broj i disperzijo interesovanjo subjekata’ je izuzetno velika,
" odnosno korisnici potidu iz privrede, bankarstva, javne
uprave, specijalizovanih institucija, nouénih institucija itd.
. Kod sastava komisije je potrebno posvetiti ozbiljnu panju i
© pristupiti tom poslu izuzetno aktivao i profesionaino.

Na osnovu primedbi usaglaienih komisije:vrdi se ispravka
" prednacrta standarda i tako se dobije nacrt standarda, koji
je spreman za jovnu diskusiju.

4.4, Faza nacrta

Faza nacrta polinje anotacijom, odnosno formalnim stavlja-
~ njem standarda na javnu diskusiju kojo moze trajoti do 3 me-
seco.

© Nakon zavrietka jovne diskusije komisija pregleda prispele
. primedbe i usaglosava ih a potom vrii ispravku nacrta stan=-
darda. Ukoliko su ispravke sultinske priroda, ova fazo se .

; mode ponoviti, Ina&e, posle unolenja ispravki zavriava ko-
. misija sa radom, @ nacrt postoje konadni predlog standarda.
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4, 5. Fozo usklodiivoﬁio

Konaénl predlog standarda prolozl v SZS posledniju struénu ‘
kontrolu zatim pravau | termlnoloiku kontrolu a potom vnifi=
kaciju. .

Poito se sve prlmedbe otklone dobl.o se konaéni tekst stan-
durda.

4.6, Foza objovl]lvun]u '

Konaénl tekst standarda prolazi- zakonskl proplscnu procedury
ob[avl]lvcn[o, jugoslovenskog standarda’

4.7. Fozo tehniZke obrade

" Jugoslovenskl standard se prevodi na jezlke naroda I narod=-

nosti, vrii se njegova tehnitka obrada i standard izdaje u .
n|egov0| konaén0| formi.

5. SREDNJEROCNI PLAN RADA GRUPE ZA STANDARDIZA-- '
- CU U OBLASTI INFORMATIKE U $Z5

Detoljnim uvidom u medjunarodnu i inostranu nacionalny. stan-
dardizaclju dotlo se do osnovnog spiska standarda koji u na-
rednih 5 godina treba da budu predmet jugoslovenske standar- -
dizacije. Spisak treba shvatiti kao minimalni skup standarda,
potreban da se dostigne prihvatljiv nivo standordlzacu;e v

- oblasti .informatike u nofoj zem|||

Grupa }: Opita grupa
1.1.

. Ospovni pojmovi (postoji. standard)

. Aritmeti¢ke i logicke operacije

. Tehnologija opreme

. Orgoanizacija i iskazivanje podataka
.Priprema i rukovanje podaclma :

. Programiranje

. Periferna_oprema

. Medijumi za skladiitenje i éuvanje podutokc
Pouzdanost, raspolozivost i odriavanje

. Prenos podataka (postoji, potrebna revizija)

Reénici- pojmova

TOVONO U A WN -

Grupa 2: Skupovi znakova, kodovl i sifarski sistemi

2.1, Skupovi znakova
2.2, Kodovi

1. 7=-bitni jugoslovenski kod za razmenu pedataka za latini&-
no srpskohrvatsko i slovenagko pismo

2. 7-bitni jugoslovenski kod za razmenu podataka za Eirili¢no
srpskohrvatsko pismo v

3. 7=-bitni jugoslovenski kod za razmenu podataka za ¢iriliéno
makedonsko pismo

4. 7-bitni jugoslovenski kod za razmenu podatoka za albansko
pismo

5. 7-bitni |ugos|ovensk| kod za razmenu podataka. Osnovna
verzija

6. Pravila zo prosurenle 7-bnnog na 8-bitni kod

7. Primena 7-bitnog i 8-bitnog koda zo razmenu podataka prl
razmeni padataka na 9~kanalnim magnetnim trakama Sirine
12,7 mm ‘

8. Primena 7-bnnog i 8- bnnog koda za razménu podataka pri
razmeni podataka sa kasetom sa magnetnom trakom girine
3,81 mm

2.3. Sifarski sist:em :

9. Sifarnik gradovo i opitina Jugoslavije
. Sifornik zemalja

. Sifarnik valuta

. Sifarnik OOLR -

. Sifarnik artikalo

. Sifarnik republika i pokrajina

. Obelezavanje datuma i vremena



Grupa 3: Magnetni nosioci podataka

3.1. Magnetne trake

1. Neispisane mognetne trake zo rozmenu podataka firine
12,7 mm (0.5 in) s B8 i 32 reda po mm (200 i 800 bpi)
NRZI i 63 reda po mm (1600 bpi) fazno kodirane - fi~
zitke i magnetne osobine trake

2. 9-kanalno magnetna troka zo rozmenu podatoka irine
12,7 mm (0.5 in) sa gustinom upisa 32 reda po mm
(1600 bpi)

3. 9-kanalna magnetna traka za razmenu podataka dirine
12,7 mm (0.5 in) sa gustinom upisa 63 reda po mm
(1600 bpi) fozno kodirana

4. Labelisanje i struktura datoteka kod magnetnih traka zo
razmenu pedataka

3.2. Kasete sa magnetnom trakom

5. Kasete sa magnetnom trakom za razmenu podataka Jirine
3,81 mm (0.15 in) sa gustinom upisa 63 reda po mm
(1600 bpi) fazno kodirane

6. tLabelisanje i struktura datoteka kaseta sa magnetnom tra-
kom za razmenu podataka

3.3, Diskete

7. lzmenjive diskete za razmenu podataka, fizitke i magnet-~
ne osobine

8. lzmenjive diskete za razmenu podatcka, format stoze

9. Labelisanje i struktura datoteka duskem za razmenu poda-
taka

3.4, D:skovu

10. lzmenjivi mognerm diskovi sa 6 ploZa, fizitke i magneme
asobiné

Ilzmenjivi magnetni diskovi sa 6 ploéa, format stoze
lzmenjivi magnetni diskovi sa 11 ploéa, fizi¢ke | magnet-
ne osobine

lzmenjivi magnetni diskovi sa 12 plo&a (loo Mbytes)

lzmenjivi magnetni diskovi sa 12 ploga (200 Mbytes)

n.
S 12,

13.
14,

Grupa 4: Prenos podataka
4.). Opiti deo

1. Struktura znakova za start-stop i sinhroni prenos

2, Upotreba provere longitudinalnog poriteta za otklanjanje

. grelaka kod prenosa podataka

‘3. Sinhrona signalizacija kod prenosa podataka .

4. Sinhrona signalizacija velike brzine izmedjv terminalne
(DTE) i komunikacione (DCE) opreme kod prenosa poda-
taka

5. Odredjivanje performonsi sistema za prenos podutaku

6. Kvalitet prenosa i graniZne vrednosti kvaliteta sistema
za prenos podataka & -

7. Funkcionalni zahtevi za medjuveze niieg nivoa kod
dupleks veze od tagke do tacke

.

4.2, Osnovne kontrolne procedure sistema za prenos
podataka

8. Osnovne kontrolne
9. Osnovne kontrolne
od koda

Osnovne kontrolne
raskidanje veze
Osnovne kontrolne

procedure sistema za prenos podataka
procedure, prenos podataka nezavisan

10. procedure, procedure za prekid i

n. procedure, pr-ocedure za oporavak

12. Osnovne kontrolne procedure, procedure za odabiranje
stanica ]

13. Osnovne kontroine procedure, konverzaciona razmena
poruka .

14, Osnovne kontrolne procedure, ostale procedure
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4.3, Kontrolne procedure visokog nivoa sistema za prenos

podataka

15.
16.
17.
18.

osnovne procedure
dodatne procedure
struktura okvira

vravnoteiena veza

nivoa,
nivoa,
nivoa,
nivoa,

Kontroine procedure visokog
Kontrolne procedure visokog
Kontrolne procedure visokog
Kontrolne procedure visokog
stanica istih nivoa
Kontrolne procedure visokog nivoa, neurovnoteiena veza
sa primarnom i sekundarnom stanicom

Kontrolne procedure visokog nivoa, komunikacioni trans-
portni protokol

19

20,

4.4. Veze terminolne opreme sa komunikacionim sistemom

21,
22.
23,
24,

Specifikacijo konektora za DTE-DCE vezu, sa 15 noZico
Specifikacijo konektora za DTE-DCE vezu, so 25 noZica
Specifikacija konektora za DTE-DCE vezu, so 37 noZica
Medjuveze DTE-DCE kod start-stop prenosa v javnim mre~
Zama za prenos podataka

Medjuveze DTE-DCE kod sinhronog prenosa u javnim mre-
Zama za prenos podataka

Medjuveze DTE-DCE kod paketnog prenosa u javnim mre-
Zama za prenos podataka

25,

26.

Grupa 5: Projektovanje sistema, programiranje (dokumentacija
projekta)

5.1.

V. Metodologija projektovanja informacionih sistema
2. Projektna dokumentacija

Projektovanje sistema

5.2. Metodologija programiranja

3. Simboli zo dijagrame sistema obrade informacija (postoji,
potr. reviz,)

4. Metodologija struktuiranog programiranja

5. Programska dokumentacija
3. lzbor sistema za AOP

6. Metodologija izbora sistema za automatsku obradu podatako

5.4. Unos podataka i obrada

7. Dokumentacija za sistem unosa podataka
8. Dokumentacijo obrade

Grupa 6: Ostoli periferni uredjaji

6.1. Papirne kartice

- 1. Nebulene papirne kartice, mere, uslovi kvaliteta (postoji,

potr. rev.)

2. 80 kolonske buiene papirne kartice ~ specifikacija ubulenja

3. Primena jugoslovenskih latiniénih kodova za razmenu poda-
taka na buienoj papirnoj kartici

4. Primena jugoslovenskih éirilignih kodova za razmenu poda-
taka no buienoj papirnoj kartici

6.2. Papirna traka

Nebuiena papirna traka, osobine

. Bulena papirna troka, dimenzije i lokacije ubuienja
Razmena podatoka na buienoj papirnoj traci

. Primena jugoslovenskih latiniénih kodova za razmenu poda-
taka na buienoj papirnoj traci

. Primena jugoslovenskih ¢iritiénih kodova u razmeni poda-
toka na buienoj papirnoj traci

~ OOy

6.3. Uredjaji za optitko prepoznavonje znakovo

10. Skup znakova za ruZno pisanje za uredjenje za opti&ko
prepoznavonje znakovo

11, Hartije za uredjaje za omiéko prepoznavanje znokova, spe-

cifikacije, optiZke osobine, testiranje



12, Skup Etompumh znakova za ma!insko phan[e za uredioie
’ za opticko prepoznavanje znakova
13. Dimenzije znakova za ured|a|e za optitko prepoznuvonle
znakova
14, Pozlcija Ilnl|a na dokumenﬁma za ured'oie za optitko
prepoznavanje znakove

6.4. Terminali

15. Alfonumenéka tastatura za Iaﬁniéno srpskohrvatsko |
slovenatko pismo za 44,46-i 48 tipki =

16. Alfanumericka tastatura za éiriligno srpskohrvatsko |

‘ makedonsko pismo za 44,47 i 48. tipki

Alfanumeri&ka tastatura za clbansko pismo za 44, 47 |

48 ripki

'18. Alfanumeritko tostatura za mad|arsko pnsmo za- 44, 47 i

. 48 tipki '

19, Tastature za numeritki unos podutaku :

20, Skup znakova zo fuéno pisanje 'za uredjaje za prepozna-
vanje znokova pisanih magnetnim mastilom

7

o Grupa 7: Programski jezici

. Programski jezik FORTRAN

. Programski jezik COBOL

. Programski jezik PLA

. Programski |e2|k BASIC v

« Reprezentacija izvornog programa ked razmene programa
na jezicima FORTRAN, COBOL, PL/1, BASIC

B WK —

Grupa 8: Ro&unarski sistemi i oprema
8.1. Opiti stondardi .

1. Ocena performansi sistema zc AOP

8.2. Sigurnost opréme :

2. Opiti zuhfew za smeita| opreme zo outomatsku obradu
podataka

3. Zdhtevi za slgurnosr opreme za AOP, mehoniékl in ﬂziéki
zahtevi

4. Zahtevi za, sigurnost opreme za AOP, elektnéne mstala-
cije

‘5. Zohtevi za slgurnost opreme za AOP, protlvpoiorne I
drugo inst,

6. . Merenje radlo-lnterferencqe opreme za AOP l dozvol[eno V

vradnosti

»

8.3. Testiranje sistema

* 7. Hordversko testiranje radunara, testiranie centralnog pro=.

. cesora, centralne -memorije | perifernih procesora .
8. Hordversko testiranje -raéunara, testironje periferika
9. Hardvarsko testiranje roéunaro, testiranje analognih ulaza .
i izloza . :
10. Testiranje' operativnog slstemo
1. Tesﬂrame progroma prevodilaco

9. Numerigko uprov||an|e mu!inamo '

—
.

Numeri&ko upravljanje, simboli
-2, Procesor za numeriZko upmvlgan|e, logigka struktura
izlaza.

6. ZAKLJUCAK

" U materijalu je u&injen napor da se sagleda problematika '

standardizacije u oblasti informatike i rofunarske tehnike.
.Uoteni su takodje, probleml koji bi mogli iskrsnuti u toku
realizacije srednjoroénog plana grupe za standurdlzocuu u
oblash informatike.

U uteéen0| metodologiji rada SZS uo&ene su faze gde bi

SZS trebao da zadrii iniciativu, koordinativnu i kontrolnu
vlogu, dok bi ostalu aktivnost trebalo da se prepusti odgova-
rajuéim subjektima izvan SZS. .

7. REFERENCE

U pripremi materijala kori€eni su.sledeéi dokumenti:

1. Politika stondardizacije u Jugoslaviji, Beograd 1979,
izdavod SZS, odgovorni urednik Milan Krajnovié.

2. Srednjoro&ni plon rada na standardima u oblasti informa-
tike, jun 1981, SZS, autor S, Brajevié-Bratanovié. '

3. P. Wolley, Standards in Computing, S. Tech College,
1978 London.
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THE DESIGN AND DEVELOPMENT OF A
MICROCOMPUTER BASED CAD/CAM
SYSTEM FOR 2 1/2 MILLING OPERATIONS

S.K. KHURMLI, C.B. Besant and H.A. Pak

UDK: 681.3:621.914 . MECHANICAL ENGINEERING DEPARTMENT,
_ IMPERIAL COLLEGE OF SCIENCE & TECHNOLOGY,
LONDON.

The ever diminishing size and cost of microelectronic devices has brought about two technological achievements.
Firstly, in the integration of two technologies, namely, Computer Aided Design and Computer Aided Manufacture into
unifiéd CAD/CAM systems, whereby a design is developed and the manufacturing process controlled fiom atart to finish
with a single system. Secondly, in the feasibility of low cost CAD/CAM systems on an economic scale which cun be

related to amall sized manufacturing industries.

The system concept described is in an effort to obtain the optimum benefit from recent developments in the use of
microprocessors in the field of CAD/CAM.

The current system is capable of 2D and 2 1/2 D design and machining of milling components comprising of straight
lines and arcs, which conforms to the need of a large section of the manufacturing industry.

HARDWARE_CONFIGURATTON 1. A Southwest Technical Products (SWTP) 68Uy 8.bit
The CAD/CAM Workstation 2 MHz microprocessor based single user system with

’ 64 K bytes of user R of which 8 K bytes is uti-
The CAD/CAM wogkstation’s hardware is based around the T iond by ngxg“Operaﬁ’f(’m Syst;f"‘ For prograns rer
Motorola 9 8-bit microprocessor and at the time of ; 5 san be e 2
purchase (1980) it represented one of the most versa- _quiring large data storage the RAM can be expande

- - oS up to 768K on a single user system. The 6809 micro-
tile microcomputer systems providing a wide range of processor, although an 8-bit device, has a 1G-bit
hardware and software support.

; : architecture which makes it one of the most vursi-
The gverall hardware configuration of the integrated tile and fastest 8-bit microprocessors in the
CAD Workstation, Fig. 1, consists of: market (1).

Southwest Technical Product's

M6809 8-bit Microcomputer

64K " BK 1/0 AMD 9511A
RAM ROM COMMUN1CAT- APU
ION PORTS
Pual drive Graphics/Alpha~ Multi-micro Text Communlication
8 inch flopp numeric vdu
i Y computer based Printer link to NC
disk unit HP 2648A
plotter system

Pig.1 The basic hardware of the CAD/CAM workstation .



39

e i
; B
sggé RER T
r & N\ - N
i . ;gE
i s E iég ;
AR b |
AIEETARIE S
g gE8 %"

.Tool Library

2. A dual 8 inch double density, double sided flexible
disk unit, providing up to 2 M bytes of usable (for-
matted) online storage.

3. An "intelligent" combined alphanumerlc/graph1cs
raster scan vdu - Hewlett Packard 2648A refresh
terminal. It contains its own microcomputer which
commands the execution of display control functions
on a screen resolution of 720 x 360 pixels, and ope-
rates at 9600 baud. :

4. A flat-bed AO multi-ﬁicrocomputer based plotter. -
5. And a text printer.

Besides the standard I/0 ports the SWTP system also -
provides the user with additional peripheral communica-
tion ports (i.e. serial or parallel)

" B0 that several peripherals as well as com~
puters can be linked to the workstation. The ability
to communicate with other computers is a very impor-
tant feature in that it provides the capability of
developing larger and more complex programs by distri-

Ba
i
‘

g
]
§
1

buting the tasks amongst several heterogeneous compu- - -

ters arranged in a hierarchical configuration, Another
advantage is that the CAD/CAM workstation 'is capable

of simultaneously communicating with several NC machi-
ne tools, similar to a DNC system configuration.

The Multi-Microcomputer CNC System

The CAM hardware_can be sub~-divided into two dlgcrcte
elements, namely, the control system and the mechanical
gpmponents associated with the machine tool.

The control system 1s cne which has been developed at

Imperial College for the control of multi axes machines’

such as machine tools, plotters and robots (2). The
basic architecture of the control system is a hierar-
chical one of a master/slaves configuration. By emplo-’
ying such an architecture system modularity, flexibili-
ty and expandability are maintained. The concept of

. the general control gystem is that it can be customised

to the specifications and peculiarities of ex1bL1nb mai~
chlne tools. .

interprocessor
bus

. commnication

Fig.2 Macro Interp_ackage'Communica‘tion Diagram

WORKSTATION’ s SOFTWARE ARCHITECTURE
Sof'tware Hierarchy

Successful design and development of CAD/CAM software
packages on a microcomputer requires careful evalua- ]
tion of the architecture, capabilities and limitations .
of the system (3). The three most obvious limitations
that are inherent to most microcomputer systems, espe-
cially 8-bit microcomputers, are firstly, they possess -
relatively slow processing speeds compared with mini-

_ computer based CAD/CAM systems, secondly, they lack

software backup, and thirdly, they have severe fast-
store restrictions. Despite these implications there
are several ways one can minimise these restrictions
for the devglopment of a CAD/CAM aystem. Some of the
most common ways are:

. development of a modular software

. development of a modular and intelligent CNC system
. utilization of a "powerful" operating system

. use of intelligent peripherals

. allow .communication with other computers.

As a result of these recommendations the software pac- :
kages described were formulated not only to be modular

- but be executed in such a manner as to optimise the

flow of information from the design stage to manufac-
ture. Since the process of product design and manufac- -
ture is a systematic one following a standard design
sequence, whereby first the design is formulated,
analysed and then the cutter path movements generated
followed by the machining process, the sequence of the -
CAD/CAM software must adhere to it. However, it does

“not imply that all the packages should be resident in

memory at the same time during the various stages of
the product design. Thus, in order to minimise on board-
storage the software packages can be sub-divided into
three main classificationsa:

1, Creation and -viaual display programs.
.2. Cutter path simulation programns.
3. Part program generation programs,



Product

Product Level

1st
component.
aspecification

component Level

Primitive Level

2nd

Component
specification

specification

Nth
Component
specification

Fig.3 A three level hierarchical data base structure

By sub-dividing the software packages into the above-
mentioned classifications one can develop quite large
scale CAD/CAM programs on microsystems by executing
them sequentially with intermediate formats transfer-
red from one package to another, Fig. 2.

The CREATE Package

The CREATE package is responsible for the storage of
data and the general management of the data base (DB).
CREATE is written in 6809 assembly language mainly for
speed and ease of memory management and data decoding.
The CREATE package accepts command from the user and
calls display and edit routines to interactively visu-
alise and modify the elements of a component. The com-
‘ponent can be related to any machining operation e.g.
turning, milling, punching, drilling, ete.

The structure of the data base is illustrated in Fig.3
and represents a simple way of storing data (4). Hie-
rarchical configurations represent an ideal way of
representing information which itself is not centra-
lised.

! into

The hierarchical structure fallssthree main categories
(5), namely Product Specification, Component Specifi-
cation and Primitives. The Product Specification con-
tains information pertinent to the managerial aspects
associated with the product such as the materials,
quantities required,contract number, customer’s name
and delivery dates. The product is then sub-divided
into several components, which comprise of several ge-
ometrical Primitives. These Primitives are a collection
of geometrical attributes which can be called and ap~
pended to from the geometry of the component. For mil-
ling operations some of the commonly used primitives
are cylinder, thread, line, fillet, box, pyramid, etc.

- Thus by either using the standard primitives (or by
defining new primitives) complex milling geometries
can be quickly and easily entered into the computer.

The EDIT Package

" This package, also writtén in assembly language, allows
components to be recalled and modified interactively.
Similar to a text editor, primitives can be analysed
graphically as well as numerically. By sequentially
stepping through the primitives which define a compo-

nent, geometrical errors can be quickly and easily de-
tected. Once the error has been detected, two very
powerful commands, namely Delete and Insert, allow
entire primitives to be deleted and replaced by new
ones. .

The DISPLAY Package

DISPLAY 1is an interactive, modular graphics package,
written in PASCAL, and is responsible for the compre-
hensive display of the technological primitives and
components as they are created or modified by the
above-mentioned packages.

The output is either in the form of a single view of
the part or a four view first angle orthographic pro-
Jection whereby the vdu screen is sub-divided into
four viewports as illustrated in Fig. 4.

General display features such as orthographic views,
isometric views, clipping, windowing, rotation, scaling
and dimensioning form the basis of the DISPLAY packaze.

The PLOTTER Package

The .PLOTTER Package communicates directly with the mul-
ti-microcomputer based flatbed plotter designed and
built at Imperial College via. a standard RS 232 serial
communication bus, The PLOTTER package contains an
ASCII character generation set in software and is
responsible for the production of graphical hard co-
pies of the component in first angle orthographic
projection and/or rotated 3D views. Due to the limited
resolution of the vdu screen high resolution plotter
hard copies can be used for the verification of the

, component's geometry as well as cutter paths.

The Milling Cutter Path Derivate and Simulate MCPDRS
Package

Once the geometry of the component to be ket-mill
has been entered, displayed, analysed andpgfored, usggg
the above-mentioned packages, the cutter path’s loci
can be generatgd. The automatic generation of the loci
and the machining commands, such as feed rates, spindle
Speeds and tool changes, are the responsibility of the

MCPDRS package. A macro flowchart of th
is illustrated in Fig. 5. © HOFDRS package
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'l-‘lg.d' A typical-view of a component displayed in four views.
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Fig.5 Macro flowchart of the MCPDRS package

. Lo - Y » e
The geometry of the workpiece is decoded from the com- The spindle speeds and the feed rates are computed

‘pact data base format and displayed in any desired using the following formulae:

view. Conventionally, the desired views are the plan,

elevation, side elevation, and isometric views. Thus, . . Spindle speed = Sutting speed of the milling cutter
by displaying the above-mentioned four views a quick (cutter’s diameter)

and accurate graphical visualisation of geometrical )

errors or illegal cutter path movements can be detec- Feed rate = Number of teeth.in the cutter i
ted and corrected. : ) ) X recommended feed per tooth

. X r/min of the cutter
The blank size and geometrical parameters are input

while tools and the machining parameters are selected ' . Having computed the speeds and feeds a visual simula-
from tooling and machining data libraries. The:libra- © ‘tion of the roughing process is displayed (either on
ries contain the commonly used tools (cuttérs), ma- the vdu or on the plotter), Figs. 7,8, followed by
terials and their corresponding machining speeds and * the final roughcut at a reduced feed rate. After a

- feeds. From this information the blank, roughcut and tool change for a finecut tool, usually an end mill,

finecut offsets are displayed, Fig. 6. the finishing cuts are displayed at a slower feed rate
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and spindle speed so as to achieve a good surface fi-
nish.

The roughing algorithm has been formulated bearing in
mind the limitations and capabilities of the present
microcomputer based workstation. Thus the roughing
cutter path ‘locus consists of horizontal and vertical
. {X,Y) movements only. For the majority of cases where
the ‘machining time is not a critical factor this algo-
rithm is an acceptable one. However, the modularity of
the package enables such algorithms to be optimised or
changed without grossly affecting the rest of the pac-
kage. Furthermore, fast algorithms do exist (6) for
the optimisation of the cutter paths for machining ar-
bitrarily shaped pockets, and they can be ea511y in-
corporated on a commercial system. :

The final operation is drilling. If there are any dril-
ling operations to be performed then they too can be
executed by performing tool change(s) and using the
milling head as a drilling machine.

1ors and

"Fig.8b Pinecut and

locus .

The tool changes, spindle speeds, feed rates and cutter :

paths are stored in an integer binary format in a :
cutter location data (CLDATA) file for subseguent aceess
by the part program GENERATE package. '

The Part Program GENERATE (PPGP) Package

This package is responsible for the conVersion of the
CLDATA from a binary to an ASCII format and transmit-

ting it, via a standard RS232 serial communication bus
to the CNC system(s).

COMMUNICATION BETWEEN THE WORKSTATION AND THE SYSTEM

One of the advantages of the above system is that is
eliminates the NC papertape which is conventionaily
used in transferring NC commands from the CAD works-
tation to the NC machine tool. The papertape have se~-

veral disadvantages over the direct communication link,
and are as follows:

.43

Fig.8c Final vroughcut and finecut loci. .

DGO .

relatively slow to genérate and to read,

takes time to be transported from the workstation tc
the NC machine tool,

. expensive in terms of paper and storage costs,

. easily damaged,

. and are difficuld to identify.

Thus, by generating an ASCII CLDATA file and trans-
mitting it down a standard communication bus (.3,
RS 232) all of the above-mentioned disadvantages are
eliminated. Furthermore, the bus can also be utilisad
for the two way communication. The implications asgu-
ciated with this are almost limitless.

»

RELATIVE MERITS OF THE CURRENT SYSTEM

Several benefits of the current system can be postu-
lated .and summarised as:

1. A reduction in the total system costs due to the
introduction of micro-electronic technoloyy in the

processing, control and mechan1ca1 engineering
areas. :

hd

Low computer software costs due to the modular
structure of the packages. The modules’ architec-
ture is sueh that modification and interfacing -

with other nodules is a relatively straightforward
task.

Interactive and visual (simulation) features laad
to the rapid detection and correction of errors.

. Customised software packages can be quickly and
cheaply assembled from existing modules.

A general purpose hierarchical DB which is couinon
to all the software packages.

A direct communication link between the CAD works-
tation and the CAM system greatly reduces CAD to
CAM data transfer times by eliminating the gene-
ration of NC papertapes. This greatly improves
design to production times with lower overheads
and skilled labour costs,

orilling :pe:a:‘_:m. 'lec;s .



LIMITATIONS OF THE CURRENT SYSTEM:

As briefly mentioned earlier, microcomputer based sys-
tems possess certain restrictions in the form of on-
line memory, processing speed, fast backup storage,
.or existing software backup. This is especially true -
for most 8-bit microsystems and the above described
CAD/CAM packages were formulated with those implica~
tions in mind. However, by developing most of the'
software packages in a high level language anq main-
taining modularity then the task of transferring them
from an 8-bit to a 16-bit microcomputer is a relati-
vely simple one. .
The transfer to a 16-bit microcomputer with a link to
. other computers will be welcomed since it encourages
more complex 2D, 2 1/2 D and even 3D milling operati-
ons to be performed. :

CONCLUSIONS

The design and development of an 8-bit microcomputer
based CAD/CAM system for the design and direct manu-
facture of simple milling components has been descri-
bed. Consequently, the system has been formulated for
2D and 2 1/2 D pocket milling operations but.software
modularity enables expansion of the packages to handle
more complex 2D, 2 1/2 D and 3D milling operations.
Furthermore, other machining operations such as tu-
rning,” drilling, shaping and grinding can easily be
introduced since all that is rewuired is the replace-
ment of the cutter path derivate and the part program
generate packages.

CENIK OGLASOV

Ovitek - notranja stran (za letnik 1982) . %"

2 8Iran — = e 28.000 din
3 stran ~—== 21.000 din

Vmesne strani (za letnik 1982)

1/1 stran --
1/2 strani

~= 13.000 din
9.000 din

- Vmesne strani za posamezno Stevilko

5.000 din
3.300 din

1/1 stran
1/2 strani

Oglasi o potrebah po kadrih {za posamezno $tevilko)

2.000 din

Razen oglasov v klasi&ni obliki so zaZeljene tudi krajde
poslovne, strokovne in propagandne informacije in ¢lanki.
Cene objave tovrstnega materiala se bodo dolodale spo-
razumno.

'
i
{ L

The immediate future of this CAD/CAM system is to
transfer it onto a 16-bit microsystem and further de-
velop it into a commercially viable low cost system
mainly for use in small to medium sized industries.
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An empirical analysis of various practical aspects of compiler performance is presented. The basic goal of the analysis
is to show the range of possible performance levels corresponding to various language processors. The paper prescnts
two simple formulas for computing (1) the memory requirements and (2) the compilation time of ‘a source program written
in a high-level language. Various examples verifying these formulas are also presented. A part of the paper is devoted
to a statistical analyeis of the memory consumption per source instruction. Finally, various compilers are compared
from the standpoint of resource consumption during the execution of compiled programs. The compar(son is deed on an
extensive case study performed using the Amdahl 470-V6 computer.

INTRODUCTION

Modern computer systems regularly offer a variety of
options for processing a high-level language program, A
user should be interested in selecting the best option,
i.e. the option which outperforms all other alternatives.
Generally, ‘there are three basic steps in selecting the
best computer implementation of an algorithm.
(1) select a proper language,
(2) select one of available compilers for the
selected language, and
(3) select appropriate .compilation parameters
(switches) of the selected compiler.

The selection procedure is to be based on performance
considerations since the basic user's goal should be.to
process his programs using minimal computer resources,
Of course, we assume that the user has to pay for the
use of computer resources.

In some cases the selection of an appropriate programming
language muy be a strategic decision which is based on
external mandatory requirements, different from the opti-
mization of performance and cost. However, the selection
of an efficient compiler and compilation parameters for
a given language represents always an importamnt task, It
seems that general computer users frequently neglect
various compiler-related performance issues and that the
default versions of compilers are the most frequently
used. Unfortunately, many algorithms are quite sensitive
to compilatfon parameters. Consequently, a.skilled user
can often substantially improve the performance level

of his programs without changing the initial source pro-
gram. The level of possible improvementa is exemplified
in subsequent aectlons.

AN -EXPERIMENT WITH THE STRAIGHT SELECTION SORT ALGORITHM

» Let us analyze various equivalent implementations of an
algorithm using different programming languages. The = -
algorithm to be studied is an internal straight selection
sort (SSS) [WIR76] used for sorting an integer vector
seees . A simple (but inefficient) version of
tﬁe S§S algorithm is presented in Fig., 1. [n addition,
five equivalent implementations of the $SS algorfithm
uaing COBOL, Pascal, FORTRAN, BASIC, and MACRO-11 as-
embly language are also shown in Fig. 1.

All these programs sort the array A following exactly
the same algorithm, Consgquently, one could expect
eimilar memory consumptions and similar processing times
for all equivalent versions of this simple -algorithm.

In this case, however, the expectations and the reality

are two different things. The memory requirement for
each (translated) source instruction i3 shown in Fig. 1.
Using PDP 11/34 the winimum space for the assembly
language version of the S$5S algorithm was 32 bytus, while
the default version of OMSI Paucal used eipht times nmore,
f.e. 260 bytes. Optimal versions of FORTRAN and Pascal
also dramatically differ:Pascal needs two times greater
menory space. Similar situation was found using the
Honeywell System 6. The COBOL version-of the SSS
algorithm used three times more space than the same
algorithm written in FORTRAN,.

Run times, for sorting N random numbers using the PPP 1i/
34 are shown in Fig. 2. The differences are agaln sub-
stantial. The default versfon of FORTRAN uses an Litérnal
counting of source line numbers. For simple source
statements this can generate large overheads, and In
our case the line~number overhead is greater than 100%.
The default version of OMSI Pascal implies a number of
tests including the array bounds check and the stack
overflow check, as well as slow floating-point calls
(compiler automatically generates floating-polat machine
instructions and, for machines having no floating-point
hardware, traps are used for jumping to the floating-point
arithmetic subroutines). The resulting overhead for the
default version of OMSI Pascal was greater than 50%. The
lowest execution speed can be expected when using_ an
interpreter. According to Fig. 2 the BASIC sort was 200
tim:s slower than the assembly language sort.

Similar resulte were obtained using the Huneywell System
6..The results shown in Fig. .3 correspond to the vector.
A=-1, -2,..., -10, =1,-2,..., -10,... . The assembly
language sort was almost two times faster than the FOR-
TRAN sort., However, the COBOL sort was shown to be 30
times slower than the FGRTRAN sort for equivalent two-
-byte binary components of the vector A, The use of
three-digit decimal integers for vector A makes the cor-
responding COBOL sort 7 timea slower thnn the binary
version of the same COHOL surt.

A comparison of space and time requirements for PDP 11/
34 is summarized in Fig. 4. Obviously, the obtained
results are insufficieat for deriving concluslons about
general ranking of languages and their compilers. How~
ever, these -results prove tlie importance of compller
performance meagurement and-analysis. They also 11lus-
trate the range of possible improvements, and show how
dramatic can be the difference between any pair of
differerit programming languages.



L, A STRAIGHT SELECTION
(1= 'SORT ALGORITHM
(2) § =i
{(3) J:=3+1
(4) if Aj 4 Ai then exchange AJ and A,l
(5) if §<N then (3)
(6) i=1i+1
(7) if i <N then (2)

~ HONEYWELL 6743 COBOL A 2.0
T-L00P.
PERFORM J-LOOP VARYING I
FROM 1 BY 1 UNTIL 1 = N. 62
J-LOOP, _
COMPUTE K = I + 1. 30
PERFORM SWAP VARYING J
FROM K BY 1 UNTIL J)N. 62
SWAP. _ o
IF A(J) CA(T) 54
MOVE A(1) TO T .30
50
30

MOVE A(J) TO A(I)
MOVE T TO A(J),

TOTAL =__ 318 8

PDP 11/34, RT-11

§OMST Pasca) v1.26 3 Opt. Default
FOR I := 1'T0 N-1 DO 30 (30)
FOR J := I+1 TO N DO 34 (34)
IF A(J) CA(I) THEN 26 (58)
BEGIN _
' T:=A(C1] 12 (28)
ACI] = alo] 20 (52)
CAfa) =T 8 (23)
END ' 38 (34)
TOTAL = 164 (260) 8

Figure 1.
and MACRO-11 assembly language

MEMORY CONSUMPTION FORMULA

The first step in a study of compiler performance should -

be an analysis of memory requirements of a compiled pro~
gram. In this section we extend the results presented in
€ DUJ73] for FORIRAN and ALGOL with similar measurements
for a COBOL compiler.

Memory consumption of a'compiled program depends on many
factors. The most important factor 18 the number of )
executable gource instructions. Let M denote the memary
needed for a compiled program, excluding system subrouti-
nes and dataused by the program. The executable source
instructions directly generate the machine code, but some
related code may precede and/or follow the program
yielding increased memory vequirements, Consequently, a
simple deterministic expression of the mpemory consump-

POP 11734, RT-11  Honeywell 6
. F. IV V02.04 FORTRAN 3.0
C FORTRAN 1V Opt. Default
DOSI=1, N1 20  (26) 24
005J =1+t , K 28 (34) 22
“IF(A(J).GE.A(1)) GOTO 5 4  (10) 20
= A(1) - 6 {(12) 10
A(I) = A(3) .2 (6) 12
A(J) = T 2 {6 10
5 CONTINUE 24 (30) 14
TOTAL = 86  (124) 128
10 REM MICROSOFT BASIC IN ROM V.1 REV 3.2
20 FOR 1 = | TO N-1 16
30 FOR J = I+1 TO N 16
40 TF A{J){A{T) THEN T=A(1): A{1}=A{J): A{3)=T 44
50 NEXT J,1 10
TOTAL = 86 B

s PDP 11/34, MACRO-11 assembly language
MOV #A, RO 4
MoV N, R1 4
DEC R1 2
SRTY: MOV RO,R2 2
TsT (R2)+ 2
Mov R1,R3 2
SRT2: CMP (RO),(R2)+ 2
BLE SRT3 2
Mov (RO),R4 2
MOV -(R2),(RO) 2
MOV R4,{R2)+ 2
SRT3: SOB R3,SRT2 2
TST (RO) + 2
S08 R1,SRTY 2
TOTAL = 32 8

A simple version of the straight selection sort and its implementations in COBOL, Pascal, FORTRAN, BASIC,

tion as a function of the number of executable source
language instructions N can be formulated as the fol-
lowing memory consumption formulas

M= m + ml N, mo’ml = const.
The parameter m_ represents a fixed part of the memory
requirements, i.e, the average memory occupied inde-
pendently of the number of instructions N. The main
components of W are:

(a) Tntroductdry code which may be used for vartious
data initializations using system subroutine calls,
and for program structuring (e.g. for controlling
sections and paragraphs In COBOL).

{b) Internal variables (loop indices, subroutinec
linkage parameters, and auxiliacy local variahles).

{c) character strings [ncluded in output statements,
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., -and various numeric constaﬁcs,
(d) Terminating code at the.end of program.

The parameter m, represents the average memory occupled
by a translated source instruction (or the memory .
occupied by an average source instruction). Since the
memory consumption formula 1is-usually generated .using

.a regression analysis, it follows that m, can also be
affected by all related memory requirements which are
approximately proportional to N. For example, the number
of constants, internal variables and section labela may
be proportional to N , increasing the. computed value of
m, . However, under normal circumatances, these influences
a%e not substantial and they can be analyzed within the
context of the code generated by the execucable source
inetructions.

There are two approaches to the measurement and analysis
of m, and m,. The first approach is based on an analysis
of individual programs, and the second approach 1is based
on an analysis of individual compiled instructions.

. The first approach assumes the compilation of a set of
programs and the measurement of the N,M pair for each
compiled program using global statistical data generated
by compiler. Since N represents the number of individual
executable Instructions the computatation of N should
take into account the complexity of source instructionms,

separating multiple and nested instructions. After ap-
plying a linear regression to the set of points in the’
N,M plane the parameters m and m1 can be easily deter-
mined.

The second apbrpach consists of analyzing the assembly
language equivalents of individual source instructions.
The memory space used by a compiled instruction depends
on the context in which the instruction appears. Con—
sequently, the memory space per source instruction (i)
1s a random variable, and using a sufficiently large
sample it is possible to determine the distribution of
frequenciés of various values of M,. The parameter m
_can then be defined as the mean value of this distribu-
tion. Results of this approach are presented 1n gub~
sequent sections.

The first approach (i.e., the program-oriented analveis
of memory requirements) is exemplified in Fig. 5. The
first example shows the memory consumption data for the
1BM System /360 Scientific Subroutine Package according
to data published in [IBM70] . The resulting parameters
are m. =23 B and m =277 B: The memory consumption for the
cbc 3&00 FORTRAN %s slightly larger: m,=26.5 B (assuming
m =0) or m, =25 B and m_=316 B, Finally, the 16-bit IBM
1?30 used for an average FORTRAN gtatement from 17 to
19.7 bytes. : ) ’

COMPILATION TIME FORMULA

* The compilation process includes two basic uteps.

(1) fetch and initialization of a selected compiler, and
(2) the translation of the source program. The first step
needs (approximately) a constant time and. represents the
fixed part of the compilation time. The time necessary
for the second step 1s a function of the number of exe-
cutable souxrce instructions (N), and consequently it
represents a variable part of the compilation time.
Generally, the translation of the source program can be

a nonlinear process, i.e. the variable part. of the com-—
pilation time can be a nonlinear furiction of the number
of source instructions., Let T (N.) and T (N ) denote the
compilation times of two related programé céntaining
respectively N. and N executable source instructions.
Suppose that t*ese programs can be merged yielding the
compound compilation time T (N +N2\ The nonlinearity of
the compilation process can“be expressed by the following
1nequa11ty.
: T (N +N ) T (N ) + T (N ) .

This inequality can be explained by the extra time needed
for searching various tables. generated by ‘the compiler
(the tables which correspond to the compound program are
greater than the equivalent tables of the constituent
programs), Therefore, the variable part of the compila-
tion time can be expressed using the simple pover. func-
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. minimum value m

tion t,N® vhere a 2 1. If the compilation process is
linear} i.e. a=l, then t, denotes the average complation
time per executable eourée instruction. In the case of a-
nonlinear compilation process we have a» l.and t, denotes
the average compilation time tor the first executable

-instruction in the program, while each additional 1n-

struction has an increased compilation time.

The above analysis shows that the average compilation

time can be compu:ed using the following compilation

time formula: .
‘Tc'-'to+t1N’ f‘al .

In commercial literature the performance of a compiler

18" frequently expressed using a unique indicator called

"the number of translated source statements per minute'.
This seems to be an incorrect indicator since it is
meaningful only if t =0 and a=l, However, the measure-
ments of compiler pe?formance show that regularly t > 0

.and very frequently a >1.

Two examples of the compilation of FORTRAN programs are
presented in Fig. 6. These are typical examples of the
nonlinear compilation process. The compilation process
of ALGOL programs reported in [ puy73] also showed the
nonlinear characteristic. The compilation time formula
for the IBM 1130 ALGOL 1s 1.3

T = 18,7 +0.11 N seconds.

ca
This formula is to be compared with the compilation time’
formula of the IBM 1130 FORTRAN compiler:

1.61
] ch = 4,8+ 0.01 Nf

For example, 1if N =N_=100 then the corresponding average
compilation times arc T (100)=62.5 seconds and ch(IOO)-
=21,.4 seconds.

seconds,

The examples shown in Fig. 7 illustrate a linear compila-
tion process. The Burroughs 1714 COBOL compiler was :
analyzed using two independent and different program
samples. The first sample consists of 32 small programs
(Nc £ 42) used as programming exercises, The second
sample consists of 41 medium commercial programs (N £498)
developed and used by professional programmers. Figire 6
shows separately the results for small programs, the
results for medium proprams, and the results for the
merged sample containing both small and medium programs.’
It is important to emphasize the consistency of results
both for the memory consumption (10.2$1nls 10.7) and for
the compilation time (1€ t, £1.5). The parameter m has
an excellent value which can be explained by an exétemely
efficient organization of machine instruction coding

(see [ WIL72]). However, the range of the parameter t
(172 ¢ t_ ¢ 278 sec) represents a surprisingly poor

. result.

AN ANALYSIS OF THE AVERAGE NUMBER OF BYTES PER SOURCE
INSTRUCTION

In cases where a compiler can generate an assembly lan- .
guage listing of the translated source program it 1is
possible to analyze various details of the compilation
process. In particulap, it is. easy to count both the
number of bytes and the number of machine instructions
per source instruction. Such an analysis yields the
corresponding frequency distributions which enable a
detailed analysis of the parameter m.,., Examples of these
analises are presented in Figures 8,9,10, and 11.

Figures 8 and 9 illustrate .a comparison of FORTRAN and
Pascal compilers. The analyzed Pascal compiller generates
more machine instructions and needs more memory space for
a source instruction than the FORTRAN compiler. However,
the machine instructions generated by the Pascal compiler
are shorter than those generated by the FORTRAN compiler.

A comparison of the Honeywell System 6 FORTRAN and COBOL
compilers (for equivalent sample programs)’'is shown in
Fig. 10, The COBOL compiler needs more memory space and
generates more machine instructions than the FORTRAN
compiler, but the machine instructions generated by
COBOL are shorter than those generated by FORTRAN., The
obtained parameter m, * 22 bytes for the Honeywell
System 6 COBOL A is substantially greater than the

1 2 10 bytes which corresponds to the

e
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Figure 10, A comparative analysis of the p_‘a_r,ameter»m1

Burroughs 1714 COBOL. However, the consumption -of memory
per source instruction.can vary depending on the complex-
ity of program. As opposed to rather complex programs -
used for generating the histograms presented in Fig. 10,
Figure 11 shows the histogram for a typical simple. com= -
mercial program. Now m, = 15 bytes and the histogram
enables the 1denti£icaéion of lines which correspond

to various individual source instructions. RS

The parameters m and m \do not depend exclusively on
compiler performance. Tﬁey can be substantially affected
by the processor architecture~1nc1ud1ng<thé'avbiléble
machine instruction set, addressing modes, ‘and processor
regiaters, However, if ﬁé,and'hl are determined using :

for Honeyvell System 6 FORTRAN 3.0 and COBOL A

fhefsame hardware but different compilers, then the
. reahlping pecformance levels can be considered a direct
consequence of the properties of the analyzed compilers.

A COMPARATIVE ANALYSIS OF FORTRAN, PASCAL AND PL/1
COMPILERS BASED ON THE RUN TIME RESOURCE CONSUMPTION
OF ‘A BENCHMARK PROGRAM

The comparative analyses of compiler performance that
appear in the literature sre usually restricted to the
comparison of various compilers for a given language

. (e.g. Bee [WOR76]) for PL/1 and [ WIC73)for ALGOL),
Howeyer,the computer users are generally intereated in
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reducing the cost of computing -and this implies a.compa-
rison of different languages available in a computing
center. In this section we present a comparative analysis
of eleven compilers for FORTRAN, Pascal, and PL/1 running
on the Amdahl 470-V6, The analysis 1s aimed at showing how

the proper eselect:lon of compiler reduces both the computer

workload and the cost of computing for the user.

A standard matrix-inversion-based benchmark program (see
[ puisd I ) was wsrd for comparing various FORTRAN, PL/1
and Pascal compilers. The FORTRAN, PL/1 and Pascal ver=-
sions of the program were equivalent, used the same
hardware (Amdshl 470-V6) and the game operating system
(MUS), and generated equivalent results. The only dif-
ference was in the code generated by the compilers.

The analyzed compilers are described in Table 1. Opti-
mization level 0 denotes no optimization. Since three
of the available compilers default to double precision,
only the results for double precision are presented.
These resultis for total resources consumption (ac-
cording to the accounting routine) are shown in Table 2.
From this Table the following conclusions can be
derived:
(1) It 1is rather easy to spend 100% more computer

resources than necessary for solving a problem.

Conversely, by careful selection of the compiler it

is frequently possaible to halve the workload and

the user's cost of computing.

{2) Tor numerical problems, FORTRAN compilers are still
substantially more efficlent than PL/1 and Pascal
compilers (of course, this 1s not proved generally,
but it holds on Amdahl 470-V6, IBM 30XX and similar
machines). .

(3) It 48 very important to know how to use the optimi-
zation features of the compilers because this is
the key to reducing workload and costs.

(4) The development compllers like PLC, WATFIV and WATPAS
must be used with extreme care since they can consume
substantial amounts of computer resources (during
execution of program).

(5) "Tests" in the PLIX compiler are dangerous consumers
of computer resources (this also frequently holds
for various run-time checking implemented in other
compiiers).

The reduction of computing cost using the optimization
procedures can be substantlal, as shown in Figures 12
and 13.(The optimizacion procedures are described in

L 5cAB0 1 and L RUS721.) According to Fig. 13 the opti-
mization procedures increase the compilation time. How-
ever, the compilation time is regularly much shorter
than the exacutlon time, Consequently, the reduction

of resource consumption is almost as efficient as the
reduction of the execution time shown in Fig. 13.
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Namen Slanka je seananiti ‘braloa a novim priatopom v arattekturi mzkroprooeaorgev. S prisiopom, ki
pomeni revolusijo in bo imel v bododnosti daljnosedne posledice aa snovanje katervga koli lmLKPO)

radunalnidkega atutema.

TRAWSPAREWT MULTIPROCESSING = (MICRO) COMPUTER SYSYEUS OF TOMORROY. The purpose of the artiols is
to acquaint the reader with a new approach in mioroproceasor architecture. wWith thne approach that
means a revolution and that wtll have far-reaching consequenogs for praJecttng any (mioro) computer

ayatem in future.

1. uvop

Beseda bo tekla o novi 32 bitni proocesorski

drudint, ki 8o jo raavili in isdelalt v tuvrdki .

INTEL, Le-ta je 8 tem postala nesporni noailec

rasvoja bododih mikroradunalnidkih druiin., No=

vo drufino predstavijajo tri integrirana vesja
3 oanakami: TAPX43201, {APX43202, 1APX43203.
Veajt ©TAPX 43201 in TAPX43202 nosita skupno
ime General Data Processor (GUP), vezje <i1APX
43203 pa ee imenuje Interface Processor (IF),
Povesava veeh treh veaij v celoto pa se imenuje
Statem 432,  Namen dlanka ni opisovati asgradbe,
funketj <in medsebojnega delovanja teh  treh
elementov, pad pa prikasati moinosti, ki so da-
ne na osnovi nove arhitekture.

Pri veaki novoati se vedno vpradamo aakaj?
Odgovor je na dlani:

Nova arhitektura sato in tako, da bo bist-
veno amanjdala eeno programeke opreme.

Arhitektura 432 Jje programeko usmerjana. 2a
tlustracijo pa tudi morda za povedanje zanima-
nja, navedimo nekaj najvolj eplodnih lastnoati;

=~ Omogodena je gradnja raalidnih giastemov 3
razlidnimi lastnostmi, ne da bi bilo potrebno
apreminjati programsko opremo, Programi pigani
aa 432 delujejo na sistemih s enim, dvema alt
ved procesorji. Vaak sistem 432 lahko <sbolj-
Jamo tako, da mu dodamo nov GDP, ne¢ da bi bilo
potrebno, razen mehanskega posega, Yo karkolt
apreminjati, Procesno mod aistema VAX-PDP je
moino enostavno dosedi-e paralelnim delovanjem
tridesetih GLP-jav. : :

- V stetemu 432 oo vae aistemeke funkoijes
standardisirane in kaer go realiszirans v materi-
alni opremi, je tavrdevanje le-taeh taredno hi-
tro. iQipidne sistemske funkoije ao npr.: dode-
tjevanje spomina, rasvrddanje posamesnih opra-
vil (multiprogramiranje), dodeljevanje proatth
‘procegorjav (multtptaaeowranja).

- ¥ azutemu 432 Je nemogade sagrediti na-
sladnJe programske napake, ki smo Jin lahko de-
lali do weedaj.

- pro;ram ne more ntkdar poaedi v upaminuko
podroéje, ki mu ni dodeljeno: .

- ne mora Aitati 1z opominakin lokaeid, kt 80
mu dodeljene samo asa vptaovanje in abratno.

- nad poljubno podatkavno strukturo je moino

narediti samo tiste perache, ki ao Jji
predpisane {(npr.: nemogode je isvrdevatl
podataek kot inatrukeijo). :

Je¢ na kratko strnemo prtmerdavo mad .dosedanjimi
wit aistemi in sistemom 432, lahko redemo, da je
potrebno funkcije, ki so v aistemin 432 reali-
sirane v materialni opreme enkrat sa vedno, v
dosedanjin sistemin wvealiairati ~a programsko
opremo rna nivoju operacijekin gistemov in pre-
vajalnikov. Raslika v sanesljivosti dalavanJa -
in .hitroati iavajanja funkeij je milo refeno,
ogromna. :

Clanek je rasdeljen v dva dela. -V prvem de'lu
ge bomo aredali s novo term1nolog1ja in raalago
nekaterih bistvenin pojmov. Urugi del pa govo-
ri o peditvi problema solasnega tsvajanja pro-
gramov Kot uvod v transparentno multzproceatra—
nje.

d. POSEM CBdeata

V uiatemu 432 sta definirana dva tipa podatkov~
nih struktur:

- podatkovna gtrustura primitiv
-'nodatkovua atruktura objukt

a) Yietem 432 posna oden vrst primitivov:

- UHARACTER (8 bitov)

w ShOorRT ldtedcd (1¢ bitov) - -
- SHURY VRUIGAL (18 bitov)

- INTEGER (32 bitovw)

- ORLIJAL (32 vitov)

- SHURT REAL (32 bitov)

- nEAL (64 vitov)

- PUMPORAKY KLdw (80 bitov)



Primitivi imajo tri bietvena znadilnosti:

- 80 podatkovnae dgtrukture, ki na urejen
nadin veebujejo neko Lnformaozjo.

~ nad mnod3iao prtmttzvov Je defznnrana
mnoZiea operatorjev

- primitive naslavlijamo kot celoto.

b) Pojem objekt bomo nojasnili s pomodjo poeno-
atavljenega prikasa rasvoja mikroprocesorjev.
Prvi prooesorji aso veebovalt selo enostavno ma-
tarialno opremo aa isvajanja operaaza (npr.:
MOVE BYTE, ADD IWYEGER, ipd.) in nieo bLili spo-
aobnt tavajatz operaazj aritmetike v plavajodi
vejioi. To je bilo potrebno realisirati a pro-
gramgko opremo. Razvo] tehnologije je pripomo-
gel &+ materialni prealizacifi komplekaneidih
operatorjev kot -npr.: ADD, MULTIPLY, DEVIDE,
ttd, kar je biotveno olajdalo impiementacijo
aritmetike v plavajodi vejiet.

Pri raazvoju sietema 432 pa je bil storjen Je en
bistven korak naprej. Kot amo Je omenili, so v

432 2 materialno opreme realiasirane tudi ai-
atemske funkoije (operacije).
-~ Implementacija aritmetike v pvlavajodi vejiei

8 materialno opremo pomeni, da mora materialna
oprema operirati 3 podat&ovnzmz atruktuprami, ki
predetavlano Stevila zapisana v obliki plava-
Jode vejice.

- Implementacija atgtemskin funkoij v material-

ni .opremi poment, da mora materialna oprema
operirati @ podatkovnimi strukturami, Ki so
operandi naslednjih operacij (funkeij):

- dodeljevanje spomina

- dodeljevanje procesov

- medprocesna komunikaeija.

Te podatkovne strukture (operande) imenujemo

objekte (objekt), Slika 2 prikaauje sigtemske
opreactje im pripadajode objekte.

OPERACIJA OBJEK?

objJek procesa:

objekt procesorja

‘objekt dodeljevalnih
vrat

dodeljevanje procesov

objekt iavora sporrinskega
prostora

dinamidno dodeljevanje
spomina

medprocesna komunikacija  objekt komunikaciskih
C vrat

Slika 2.

Imena objektov predstavijajo nove terminologi=-
jo, ki Jo wvo nadaljnje spoaznavanje in delo s
siatemi 432 udomadilo in dopolnilo,

Strnimo lastnosti objekta:

- Objekt je podatkovna struktura, s katero lah-
ko mantipuliramo na todno doloden nadin., Tako s
pomodjo vgrajene materialne oprems, kot 8 po-
modjo programske opreme. Za dolodeno vrsto ob-
Jjekta je moden samo eden od tren nadinov mani-
puliranja: 1

- 8 matertalno opremo
- 2 matertalno in/ali programsko opreno
~ 8 programsko opremo

56.

POMNILNISKT

- Objekt naslavljamo kot celoto
- Ubjexkt tma anadko, ki doloda njegov tip.

V nadaljevanju 3dlanka bomo objskte grafidno
predstavijali a pomadja atmbolov, Slika $. sa=
radi enostavnosti vaebuje samo tiste objekta,
ki Jih potrebujemo za rasumaevanje sodasnega l[z-
vajanja programov in transparentnega multipro-
cegiranja.

fiatdni procesor
AR

PROSTOR

R

objakt procesorja

objekt dodeljevainih vrat

objekt proecesa

1nstrukctjakz ohjekt

|
|
|
|
i
| Q
|
|
|
|

objekt komunikactijekih
vrat

podatkovni objekt

OO

Slika 3.

Mnodica puddic na slikt 3. Je posebnost aiate-
ma 432. Le-ta poana samo objektno orientirano
adresiranje. To je metoda, ki omogoda objektu,
da naslovi drug objekt samo v primeru, Jae vse-
buje kaazalec nanj. Med samim idvajanjem pro-
gramov 8e atanje kaszaluev dinamidno spraeminja.
Slika 3. predstavlja obaenem tudi atrukturo
Kkakdnega programa pisansga aa 8istem 432.

3.  MEDPROUESWA KOMUNIKACIJA

Na kratko bomo braleca sesnanili kako so v si-
etemih 432 redeni problemi madprooesne komuni-
kaotje pri paralelnem tavajanfu procesov.

Kaj fe to proces?
Proces je enota programske opreme, ki Je lahko
dodeljena procesorju aa isvrdevanje.

Kaj fe to program?

Program je enota programske opreme, kit tavriuje
neko nalogo. {Program. je najvedkrat sbirka
procesov).

Medprooesna komunikactja sahteva vpeljavo nove-
ga objekta - objekt komunikaoijekih vrat,

Komuntkaotjeka vrata predstavijajo vmesnik med
dvema aginaronima sodasnima procesoma, prako
katerega proceaa ismenjujet~ svorodila.



"l oskih

xaj ja ‘to aporoatlo? )
bporaétlo Je lahko katerzkolt obdekt.

i Sporodtla in operataraz

.Siatem -432 vaebuje dva oanovna oneratoraa, ki
Zahko delujeta nad sporodili;’ SEHD in

Operator.. SEND zma
naslov komunikaeijekih vrat. Pred
operatorja (mnatrukczje) SEND
sporodilo ki naj bo odposlano.
sporodilo nahaaa v obaekQu
vrat, .

iavrdttvijo

Po iavrditvi se
komuntkactjekin

Operatar RECEIVE ima en operand. naalov komunz-'
RECE~

kaci jokih vrat., Po {zvrditvi operatorja:
IVE se sporodilo prenese. v prooces. Ce sporodi-
la ni- v trenutki, ko je proces prtéel 3 tavrde-
vanjem operatorja RECEIVE, procea Jdaka v komu-

nikaocijskih vratifn, procesor pa preide na ftavp- .
V atatemu.

Jevanje Kkakdnega drugega procesa.
.. 432 obstajajo tudi iavedanke osnovnih operator-
] Jev kot npr.: CONDITIONAL SEND, CONDITIONAL RE~
"..CEIVE ipd.  Pri tavrdevanju: operatorjev SEND in
RECEIVE geveda ne gre =aa dejansko kopiranje
(prenadanjae) gporodil, pad pa se dinamidno pre-
nafajo eamo kazaloi na sporodila: dinamidno ge
. epreminja mno3ica kazalcev med objekti.

45_ TRANSPARENJHO MULIIPHOCB S IRANJ &

Arnttektura utatema 432 je sasnovana
podpira paralelno izvajanje programov na siste-
min 3 enim, dvema ali ved procesorji.
nje 1istin programov na razlidnin gistemir 2z
razlidntm Jtevilom procesorjev ne zahtava spre-
membe v programski opremt. Ta nadin imenujemo
trangparentno multiprocesiranje. Sistem 432 je
zasnovan tako, da naloga vodenaa multzproceaor-
skih eistemov razpade v tri. dele:

- kreirangje razvré&eﬁalnega pravila: dolodeva-
. nje kriterija v kakdnem vrstnem redu 81 .bodo
procesat delili procesorje. Obstajajo razlidni
nadinis FIFO, ROUND-ROBIN, PRIORIYY, DEADLINE,
© WEIGUTED ROUND-ROBIi, ipd. B :
-. razvridanje glede na raazvrddevalno pravilo:

© razvrdlaenje dJdakajodin prooesov, ki so pripra-
viljeni za itavajanje glede na razvridevalno pra-
viloz

L - dodeljevanJe. dodelaevanae rasvrddenis proce-
gov proaeaorgem v Lavréevanae.

: In kdo opravlaa nalogo vodenaa multiprocesor-
gistemov?  Morda nadaorni procesor? Je.
Sposobnost vodanja je dana vesem procesorjem. v
aigtemu. Kateri od njin pa v nekem trenutku
opravZJa funkeijo vodenja, je ‘odvisno od stanja
sistema (rasjasnitev te problematike vo asledila
iz zgledal.

Kveiranje razvrddevalnéga pravila

Funkeija kreiranja razvrddevalnega
prepuddena programaki opremi = programerju.
lo pomembno je, pad glede na razlidne alikact-
Je,  da Jje moZno definirati razlidne razvride-
valne kriterije. ieazultat kreaoija razvride—~
valnega pravila je posredovan materialni opremt
aa rasvrddanje in dodeljevanje nreko» razyr3ie-
) UGZH'L'I parametr-ov. bL‘LKa 5, np-),,(azu.]b 3gzed
raavrléevalntn paranetrov.,

Ko: je “raz¥rddévalno: pravzlo dotadeno, Je nroccs
pripravijen za raagréﬁanje, ki ga bo opravila
materialna oprema. ridetek operacije

éanae Jje sprolien z operacijo Skiv v dJdodeljeval-
na vrata. vodeljezvaina vrata so objekt, ki Je

le-

' -osnova aa realisacijo multiprooesoraskin atste-

mov. So progtor, mesto alt del upoana, Kjer se
"oreéuJego” proceaw in progesorjt.

RECEIVE.
dva operanda. sporodilo in

vsebuje procés .

‘tako, da

Izvaja- -

rpravila je

razvpd-

. dodelfevalni parametri’
. .-‘ Aa“ : - LT ‘-

.pravilo) procssor pa

. da se pojavi kak proces.

. = dva procesorja:

51 .

,pogaaibat dodelievanja

objekt procesa - trajanje Zasovne reaine-
Jtevilo preteﬁenzh 3asowmth -
reatn do naslednja spremembe
dodeljevalnih paranetrov. =

stika 5.

Dadeljevanja

Kot smo omenili 3o dodeljevalna vrata meato,v

xaer se "sredujejo"” procesi in procesorii. Pro=
cesi Jakajo v vrsti (glede na raszvridevalno.
"gpa" k  pazvridevalnim
vratom, ko je przpravlaen zdvréttz nov proced.

Ce so dodeljevalna vrata prazna, proaesor éaxa,

Zgled sa tranuparentnb multiprocesiranje'

Na agledu ai bomo ogZedaZz dinamiden potek mul-
tiprocesiranja. Za primer bomo vaeli program 3
imanom REPORTLR, k1t je sestavljen iz trein pro-
ceaov. Proces SASU, ki pide porolila o pronqt-
nih nesgodah in procesa DRAGU in MARKO, ki tip-
kata porodila tn Jih dajeta procesu 5450 v pre-
gled. WNa voZJo nam bo naslednja atruktura.

5430, DRAGO,
1 in 2

- egna dodaljevalna vrata

- gna komuntkacijska vrata

- trtae prOQesz: HARKO

' Trenutek'l ('elika 10.1.)

Slika 10.1.

V trenutku ‘1 ae zsvaaata dva nroceua. SAS0 pi=
Je porodilo na procesorju 1, MARKO tipka poro-
32 lo na procesorju 2. DRAGO je bres dela, ker '
ni na voljo nooencga norodila za tipkanje. Za-
to daka v komunikaoijukih vratin 'na aporodilo..



Marko Je o tipkanjem konZal in pridel iavajati
ingtrukoijo RECEIVE, ki naj mu dodeli sporodilo
ia komunikactijakih vrat.

Ypenutek -2 (glika 10.2.)

DODELJEVALNA VRATAJ

Slika 20,2,

MARKO-va tnatrukeija RECEIVE je bila samo delnod
tavrdena, ker v komunikaeijakih vratih ni 8po~-
rodila. Zato mora v 3akalno vreato za DRAGO-m v
komunikactijekih vratin, "V tem trenutku je sa-
vede procesor 2 kondal prooes MARKO (MARKO Zaka
in se ne.izvrdufe), Procesor 2 ge napoti k do-
dsljevailnim vratom po nov prooceus.

Trenutek 3 (alika 10,3.)

BODELIEV AT NA _VEATA]

Slitka 10. 3.

Procesor 2 je pregladal dodeljevailna vrata in
ugotovil, da so prazna. Zato vstopi vanje in
daka na nov proses. Frooes 1 e vadno iavaja
proces SAJ0.

Prenuter ¢ (slika 10.4.)

58

Siika 10.4.

S430 Jfe kondal pisanje porodila 1 in ga 3 in-
gtruketjo SEND podlje v komunikqazjaka _vrata,
kjer 3akata MARKO in DRAGO, da bi ga natipkala.
Procaegor 2 Je vedno Maka.

Trenutek § (slika 1@,5.)

nﬁ?ﬂﬂﬂﬂﬁﬂlwﬂﬂl

I D e X 1T,
i i

Sltka 10.5.

Instrukoija SENWJ procesa SAJ0 je iavr¥ena samo
delno. Sporodilo 1 fe dodeljeno procesu DRAGO,
ki Je sedaj pripravijen sa tavajanje. Procesor
1 ga sedaj dodali dodeljevalnim vratom, kjer pa
najde procesor 2, ki 3aka. Frooecsor 1 "ukala®
procesorju 3 naj pridne a idvajanjem proocaa
PRAGU, @sam pa so vrne na iavajfanje prooceoca SA-
50, .

Yrenutek 6 (slika 10.0.)

Sadaj dulujeta oba proouvsorja in <asvajata pro-
g¢aa SASO in VRAGY., #Prooces NARKO Jse vedno daka
na gporodilo (porodilo sa tipkanje).
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Sitka 10,86,

Lika -10.3.

Trenutek 7 (silika 10.7.)

ypanuteik 9 (slika 10.2.)

Slika 10.7.

PIRAS Vaeeliy

Smo v trenutku, ko proezs SAS favaje ino truk- Prooes SASU de v caloti izkorigcil Jasovno

ro-
eijo SE&D (sporodilo 3). ¥V Komunikaoijekin gino, ki mu je bila dodeljena (gleyd pejem ras-
vratin oadkrije proces MAEL0O, ki Zaka na kataro=- vrddevalni paramatri). Procasor ugocov;, da mu
koli aporodilo.. Procesor 1 mu sporodilo dodeli Je ‘3as potekel, konda tukodo ingtrukeijo tn

A i ] S ; :
in prenese proces MARKO a sporodilom vred v do- prencae prooes 5450 v dodeljevaina vrata, ker

deljevalna vrata. HARKO je sedaj pripravifen
aa tavajanje. Vee Opzuane akazje procesorja 1
8o resultat iavafanje instrukeiie SEID.

Tranutek § (alika 10.8.)

Prnaes HARK O ‘aka v doaeljevalnza vratzn. Pra-
eesor 1 iavrdujs proces SAS0, prooaaor 2 Tavr-
Juje proces VRAGO. led trenutikomag & in 8 Je
bistvena -raalika. V. trenutku ¢ MARKC Je ni

Procvea

pa ima MARKY vidjo prioriteio, Jje H450 na vwroti

‘sa njtm,

Ipenutex 10 (sitka 16.1v.)

DRAGO aa tzvrduje na preoocscrjur 2, pro-

geda SASC in MARLU Jakata na tavrdevanje. Pro-

geaor .1 Je prouvi, zato vaare iz Lodaljavalnah‘
rat praoces NARKCU in ga pﬂtﬂne Laua*ate.

prtpravlgan &a zavaganJa in aato ﬁaka v Komuni=-
Xkaetjakih vwratin, (Kadarkoli je proces pripra-
vljen sa LdvaJanJe, faka v doualjevatn;n vra-
tth: kadar ni pripravijen, 3axka v komuntikaeij=-
8kih uratin na sporodile proocsa 8 Katerim Ja
“funketonalno povesan).



glika 10.20.

Trenutek 11 (slika 10.11.)

Silika 10.11.

Isvajata se procesa ODRAGO in MARKO, S

; ASO Je
pripravijen, vendar mora 3akati. (Je bt bil na
voljo Je en procesor, bi se tudi SASO pridael

tsvrdevati ),

Ia pri@asanaga sgleda lahko Tzlud3imo pomamben
raa%og kdaj in asakaj proeecsor preide ia isvrde-
vanja enega procesa na drug prooeds:

. .
= kadar ae Jasovna pesina istede - prooe=-

8or, ki-izvaja prooes, itavrIi instrukcijo RECE~-

IV& nad prasnimi komunikaoijskimi vrati

Ob konou navedimo e odgovors na nekatera os-
novaa vpradanja, ki bo sa morda porodila posor-
nemu bralceu,

Kako procesor ve, is katerih dodaljevalnii vrat
bo odvaamal procese v obdelavo?

Ena od tnformaoij v objektu procesorja je tudi
kasaleo na ustreana dodeljevalna vrata.

Kako proceasor ve, v katera dodeljevalna vrata
mora vstaviti proces, ki Je pripravijen sa ras-
vrd3danje tn daka v komunikacijakih vratihn?

Ena od informaoij v objektu procesa je tudi ka-
zalec na ustreana dodeljevalna vrata.

Koliko dodeljevalnii vrat lanko veebuje nek si-
stem?

vV prinotpu Jih. je lahko ved. Vandar 8o gamo
ena cgentralna dodeljevalna vrata, v katera
vatopajo vsi procest, ki ao pripravijeni aa ta-
vajanje in v katera posegajo procesorji, ki id-
Zs8jo novo opravilo. Pravimo v principu, dejan-
sko etanje pa je naslednje: aa vsak tip proce-
gorja obstajajo samo aena dodeljevalna vrata.
Arhitektura 432 Je namred takdna, da dopudda
tudi sodaano delovanje ved raalidnih procesor-
Jev. Raalidni procesorji imajo raazlilne nabore
inatrukotj in sato raalidne tipe prooesov. HNad-
vae vaino je, da tavrdujemo nek tip procesa na
pripadajodem prooesorju. Zato morajo obstajati
najmanj ena dodeljevalna wrata za vsak tip pro-
cesorja. :

V ent od naelednjih Jtevilk bodo objavljen opis
mo3nosti sistema 432 dopolnili Je s opisom na-
&ina gradnje Kkompleksnih programskih paketov
ter prikasali nadin prikljudevanja I/0 enot.

0b konou navedimo e nekaj santmivosti o giste-
mu 432. Kot smo 38 poudarili je le-ta tak, da
v popolnosti podpira multiprooesiranje v real-
nem Jasu. iekatert osnovni algoritmi so povae-
tek Jeder operacijskih sistemov RMX 80, RMX 88 .
in Je posebaj RMX 86. Za prelitje programske
opreme v materialno Je bilo potrebno reditt
vrato tehnolodkih problemov. Edan od njih je
uvedba dtiri vrednostne logike. Celoten razvoj
drufine 432 (tri integrirana veaja) je =zante-
val aa nade rasmere nepredstavljivo velike na-
pore. Samo za I/0 prooesor (iAPX 43203), ki ga
gestavlja 100.00 transistorjev, je bilo potreb-
no napisati 30 M byt-ov programov za simulactijo
in diagnostiko, radunalnidki 3as sa tavajanje.
tea programov pa je anadal 1,3 leta. In kot
zadnja aanimivost: ko so iadelali in pretesti-
rali prvi primer I/0 proocasorja, je ta deloval
bres napake.

3. ZAKLJIUCEK

V dlanku amo prikasali samo nekatere detalje in
ugodnoati, ki nam jih nudi nova araitektura.
Wt potrebno biti jasnovideo, da ugotovid, da ae
bo snovanja novia (mikro) radunalnidkih azate-
mov popolnoma podredilo novi arnttekturi. Co
pogledamo samo svet aplikaoij mikro radunalni-
kov, lahko vidimo, da bo modno graditi aplika-
otje in atateme, ki 8o bilt do danes <iakljudno
.domana velikin firm, ali pa go bLili nrocest, ki
wi jih lahko avtomatisirali sa poljubnega na-
rodnika, predragi. Operaotjaki gistemi aa delo
v realnem Casu so preliti v materialno opramo.
To bo bistveno anilalo cano stistemov "po naro~-
3tlu", obanem pa bo pripomoglo k wvelitke vedji
ganes ljivoati delovanja materialne, Je posebad
pa.programske opreme. Ja tisode firm po wvaem
ovetu bo gradilo katerekoli ralunalnilke apli-
kaoije sa ceno, ki wvo povaem asprejemljtiva. :

Ali lahko gledimo temu rasvoju?

"To ni odvigno samo od pripravijenocsti vodilnih

firm v avetu, pad pa predvsem od nas camtih.
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Na enostavnem primeru je potem prikazano delovanje prenrocesorja.

dela in napotki za nadaljnje delo.

PILOT/F - A PREPROCESSNR FOR A CAl LANGUAGE -
shown.

uvoo

Uvajanje ralunalnika v proces izobrafevanja predstavlja
enoc od mo2nosti, ki s prodorom-tehnologlje postaja vse
realnej%a. Osnovni predpogoj - to je rakunalnik z.ustrezno
opremo = je tudi v nasth razmerah precej bll¥e uresni-
titvi, kot je bilo to pred nekaj leti. Kljub temu pa ne-
kater| etementi celotnena skiopa manjkajo. Predvsem je

- in bo ¥e vnaprej - problem ustrezen kader, ki naj bi
utno snov oblikoval na nafin, ki ustreza novemu mediju,

Razkorak med pedagodko usposobljenostjo in pa tehnololkim
znanjem, ki- je potrebno za delo z ralunalnikom, skula
predlodeni-preprocesor prebroditl; z njeqova pomoljo
namred lahko pedaqo$ko usposobljen poznavalec u&ne snhovi
izdela utne enote in sekvence, ne da bi moral posebej
poznati vse trike in podrobnosti radunalnika.

PILOT/F

PILOT {(akronim za Programmed Inquiry, Learning and
Teaching) predstavlja eneaa od jezikov, ki so hamenjenl
ralunalnidko podprtemu pouku. lzbrani dialekt jezika, ki
sem ga imenoval PILOT/F (zaradi uporabe fortrana), opi-
sujejo naslednji sintaksni qrafi:

PROGRAM:

VRSTA:

STAVEK:

- & (spreanlJivka) §.--!

: {fortranskl stavek)----------- R
=P Ji meememeeemccccnemenacons (znamka) -=====~~

Terminalni simboll, ki so v oklepajih, predstavljajo si-

cer za PILOT/F nize aznakov, ki qa ne zanimajo, vendar mo-
rajo odqovarjatl pravilom fortrana, ker nam PILOT/F, kot

vsak preprocesor, izvornhi program ne prevaja neposredno

v strojno kodo, paf.pa v tiljnl jezik, ki je v tem .

A dialect of PILOT is described and its implementation
Practical hints for future enhancements and possible additional elements is given at the end,

Llanek zakljutuje ocena opravljeneqa

primeru fortran. Celotno zaporedje od izvornega programa
v PILNT/F do programa, ki ga izvajamo, je tako podano
z naslednjo sekvenco operacij: .

izvorni _____ rogram v___ ___ revedeni________ izvodl jiv
program T fortranu T proaram program
preprocesor . prevajalnlk povezovalnik
(FILOT/F) (FuP) (7KkB)

ﬁeprav. kot reCeno, preprocesor pravilnosti simbolov v
oklepaju ne preverja, morajo odqgovarjati pravilom fortra-
na, v kolikor nofemo imeti tezav s prevajalnikom, ki pre-
procesorju sledi.

Pri povezovanju moramo dodati prevedenemu izvornemu pro-
aramu (poleq druaeqa) tudi hodo subrutine MATCH, ki skrbi
za primerjanje nizov (al. dalje)

Ostall simboli v sintaksnih grafih imajo naslednji pomen:

s imbal pomen
Y izvedi ‘ukaz, &e FLAG = .true. (FLAG je rezervirana
foqiéna spremenljivka). Primer:

Y T: v redu, lahko nadaljujem?

N izvedi ukaz, e FLAG = .false, Primer:
N T: flaq ni .true.
A %ita] stavek s terminala in priredi vsebino nizu

ANS (rez erviran niz -‘ANS kot "ANSwer)

L Prlmerjai ANS z nizom, ki sledi, in uslrezno p:n—
redi FLAR, Primer: . :

M: v redu v REDU\ VReOU\ DA\JA\ §

V kolikor je ANS enak (znak po znak, vkljucno B}
enemu od nizov za dvopi¥jem (prvi brez vodeih B
ali katerlkofi med dvema \ ), je FLAG .true., sicer
“na .false. Za najpoqostej¥e odgovore - kot recimo-
“da - je na razpolago meta znak § (ki odqovalJa
tlpkt return-oz. CR/LF)

X o priredi spr‘menljlvkl FLAG loqucno vrednost |zraza,
it kl shedi . Pr|er

X: SPOL.EQ.'Z“



A :lgpfll qétaﬁek vrstice In spremeni]ivke. Primer:

T v‘redu. ciMEé.‘qreﬁo dalje

R. _komentar. Primer:
,R="';-"."'-"."'-""""""
R: udna enota 1.23/A

J skot! na znamko, ki Jje navedena v stavku. Primer:
NoJr999 ‘

c ‘ stavek za dvopléjem preprocesor nespremen!jen:

. prenese v clljnl jJezik, Primer:

Ct FLAG = FLAG.AND.NAPAK.LT.3

PRIMER

Spodnjt programv PILOT/F naj sluil za primer, Nemen udne
enote Je preverjanje poznavanja pojma qlanol.

R: testnl
R-

C: T=0

T: Poiddl glagol v naslednjem stavku
T: "Pek Peter pele preste no pet nara'

1 €C: T=T
X: - T.GT.4
R: dovolili bomo do ¥tiri poizkuse
Y J:9 -
M:pete\ PECE\ pedi\\ PEEI
Y T: pravilnol
Yy - J:9 W
Ro

R: all je bil odqovor samostalnik?
M:pek PEK\preste\PRESTE\para\PARA

\] T: ta beseda je samostalnik
Y Je
R:
R: ali e bi) odgovor po?
M:po PO
Y T: ta beseda je predlog
Y J:l :
f: peter \ PETER

R: %e je odaovoril s Petrom,- Je verjetno
R: neresen; naj bo tudi odgovor neresen:

Y T: Petri ti znajo to zamerltl
\ Ji
Ro
R: samo ¥e pet ostane
M: pet\)PET
Y T:pet Je stevilo (5)
Y J:t

R: :
R: verjetno Je bila tipkarska napaka
T: napalnol polzkuslva znova

T: ( pazl, ko tipkad 1)
NER]
Riww=a= emssscererarenncae mme—ee= bl DL L)
R: konec enote
9 T: glaqol. je bil ‘pele'
T: hvala lepa
E:

Eeprav Je program okoren, lahko setsvaljalec ufne enote
svoje misl] zelo hitro lzrazl., Primer: v kollkor u&encu
nl uspelo pravitno prepisatl nitl ene od besed v stavku,
Je verjetno zafetnik. Zato bl se spodobllo, da delamo- z
njlm v rokavicah, bol}, kot pa smo sprva hotell., Pred-
vsem Je pametno, da mu vpradanje znova postavimo, da mu
- pe bo treba lIskatl po ekranu. 2ato vrstico, kjer prvit
’zpl!emo tekst, takole spremenimo: .

+ \

99 T: Pol¥Ei glagol v naslednjem stavku:

(vpel)emo novo labelo 99)

62"

2a tekstom " (pazl, ko tlpka§ 1} " dodamo se dve vrsti,

tako da se na tem mestu kon&na verzija programa v PILOT/

F glasi:

T: napaino! polzkusiva znova
T: ( pazi, ko tipkaf 1)

T: da ponovlva vprasanje
J199

Tako pripravljen program v PILOT/F z nasledn]im zapored-
Jem ukazov (na sistemu PDP 11/34 z prevajainikom F4P In
RSX operacljskim s!stemom) _spravimo v obliko, ki Je - ]
zrela 2a lzvajanje:

)run pilot
plt > qlageglag
plt ) 2
»fup glaqe=qlag
kb glag=nlag,match
Sedaj s! lahko privod¢imo nasltedn]! preizkus na¥ega
poznavanje poJma glaaol.(s crkami elite Je vplsan tekbt,
ki ga izpisuje rakunalnik):

prun alag
_ Poi&edi glapol v naslednjem stavku
"Pek Peter pede preste po pet para”
" PEK
" ta beseda je samostalnik
peti
napadno! poizkusiva znova
( pazi, ko tipkas! )
de ponoviva vpra$anje
Poidéi glagol v naslednjem stavku
"Pek Peter pede preste po pet para"
pei
pravilno!
glagol je bil "pede"
hvala lepa

ZAKLJUCEK
Za konec dve kriticnl misii:

Pripravljalec snovi bi mokbiti imel laZje delo, ko bi )
pri rokah imel konstrukte kot so CASE, REPEAT in podobno.
Razlog, da teqa ni, je najpre] PILOT/F sam; dodaten raz-
loq Je fortran kot ciljni jezik; ko bl uporabili PASCAL,
bi zlahke raz¥irili zalogo ukazov (vprafanje je le, ce

bl prenrocesor bil tako kratek, kot Je seda] - obsega
vsena skupaj okoll 300 vrstic fortranske kode, od tega
nredstavlja subrutina MATCH eno tret]ino).

Drug razlog se skrlva v naravi samega u¥enja;grafi z
enim samim vhodom In izhodom predstavljajo le del stru-
ktur, s katerimi skulamo sledlit! procesu uenja in ga
posnematl|,

Druga kriti&na misel se tice koncepta preprocesorja:
v primeru sistema za vel uporabnikov bl bll ver]etno
tolmad bol] primeren, kar se lzrabe sistema tile,

ZAHVALA
Omenjeno delo je bilo opravljeno v &asu, ko Je bil

avtor qost Max-Planck Instituta, tnstltut flr Werkstof-
fwissenschaften, Stuttgart, 2Zvezna republika Nemclja.
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SIMULATORhHKRORACUNALNIKA8%1

UDK: 519.685.8:681.3

TOMAZ ERJAVEC

MAJARONOVA 5, 61000 LJUBLJANA

Sestavek opisuje prégramski simulator za drufino zakljulenih mikro-
radunalnikov MCS~51, Najprej sta predstavljeni arhitektura drufine

MC8-51 in organizacija pomnilnikov. Nato se bralec seznani 8 skupi-
no programov,k1 seatavljajo almulator in z opisom enega instrukeij-

skega cikla,

-éxMULATOR OF THE 8051lMICROCOMPUTER. Phe article describes a software

" simulator for the MCS-51 family of single chip mierocomputers, First
the architecture of the MCS<51 and the organieatibn of the memories
is presented. The readsr is then informed with the set of prograus that

form the simulator and with. the description of one instruction cycle.

1, UVOD

Zéklauéeni mikroradunalniki so zaradi svo-
-Jih laestnosti primerni za procesno vodenje,

V enem samem ohifju ( navadpo 8 40 priklju--

.8ki ) zdruZujejo mikroraéunalnfﬁko struktu-
ro,ki je samozadostna za delovanae. S pri-
"hajajodimi zakljudenimi mlkroraéunalnikl
postaja ta struktu:a vee bogatejia.

Pfimerna metoda uvajanja v tehnologijo za-
kljudenih mikroradunalnikov je simulacija,

saj lahko na simulacijskem raéunalniku'pro-v

gramsko ponazorimo njihovo delovanje in o-
pazujemo obnasanje, Pri taki simulaciji je
seveda tesko domsedi izvajanje funkcij v re-
alnem 3asu, paé pa je mogole s primernim
vpogledom v notranjost éimulatorja nazorno
zasledovati dogajanja ob izvajandu instruk-
cid.

Intel MC3 -51 je med najeodobnejsimi druzi-
"nami zaklduéenih mikroraéunalnlkov. Upisa-

ni almu1001jaki programskl paket izvaja ve— 1;

éino Iunkcla druzine Mbb—bl, modularna

zgradba pa ouogoca enostavno dograditev o-
stalih oziroma izklébljanje %é_vgrajenih
ruhkcia in 8 tem prirejanje obsega in hi- -
trosti simulacije uporabniku, ‘

V nadaljnem besedilu ée'spoznamo %z arhitek-
turo druZine MCH-51, modularno zgradbo pro-
gramskega paketa.in opisom polexa siwulacije.

2. OP18 DRUZINE. MC3-51

Druiina MCS-51 obsega tri zakljudene mikro-
radunalnike, ki se med seboj razlikujejo le
PO obsegu in vrsti programskega pomnilnika.
8031 je najpreprostejsi in nima vgrajenega
programskega pomnilnika. BUS1 vsebuje 4k HOM,
8751 pa 4k EPROM pomnilnik. Pri vaeh tren je
naslovljivi prostor programskegs pomnilnika
omejen s b4k lokacijami, V vseh ostalih la-
stnoastih se élani druZfine MCi-51 ne razliku-~

»;ejo, zato se ud tu dalje nanje obracamo kar
" %z iwenom 8051, :



2,1. Arhitektura 8051

Zelo visoka stopnja integracije s 60.000

transistorji na isti silicijevi ploséici

je omogo¥ila naslednjo arhitekturo:

- centralna procesna enota

4k x 8 progremski pomnilnik

128 x 8 podatkovni pomnilnik

%2 vhodno/izhodnih linij

- dva 16-bitna dasovnika/Stevca dogodkov

~ S5-izvorna vgnezdena prekinitvena struktu-
ra 2z dvema prednostnima nivojema

- serijska vhodno/izhodna linija

« taktirna ura . .

Blokovna shema je podana na sliki 1.

Centralna procesna enota lahko obdeluje po-
datke iz obeh 64k obsegov programskega in -
podatkovnega pomnilnika, pri demer se del
obsegov- nanaga na vgrajena dela pomnilnikov.
DruZina je opredeljena kot 8-bitna, izvaja
pa nekatere funkcije tudi na 16 bitih, % bi-
tih,odlikuje jo Se poseben bit-procesor za
obdelavo Boolovih spremenljivk. Aritmetid&ni
del procesorja izvaja vrsto aritmetinih in
logiénih operacij, posebnost pa sta celodte-

vilsko mnoZenje in deljenje, ki sicer pri za-
kljudenih mikroradunalnikih nista bila doslej

‘pogosti operaciji.

'—-—————-——- —————— ---——————-—-'———I

[ e B

taktirna. | [4& ROM 128 besect| | 46- bitna,

ura,

Programars | |Podatkovn: ot
I:a'mihfk pomnilnik stevea

CPE*'- 1 ]

i

prekinitve: ‘4

hadzor M/ izhodts Komunibagf

 prekinitve

32 lﬁﬁj vhod  izhod

Slike l.: Arhitektura 8051

64 k programiren: g';jst,gl |

=i el

64

2.2, Organizacija pomunilnikov

Programski ¥tevnik ( 16-bitni ) dopuife kli-
ce in vejitve po vsem 64k prostoru program-
skega pomnilnike, nikakor pa ne more pokaza-
t1 na lokacije podatkovnega pomnilnikas, kamor .
se ne da prenesti izvajanja programa. Ko vre-
dnost v programskem Btevniku presefe 4095, se
naslednja instrukcijska koda prenese preko
vhodno/izhodnih vrat iz zunanjega pomnilniks
avtomatsko. Dolodene lokacije programskefa
pomnilnika so rezervirane za inicislizacijo
in prekinitvene programe.

1

BITNO
NASLOVLIIVOD
PODROEJIE

T IR T 3 [t ez dleto hz
[L e {816 TRaST IR (4931 eed L4 | &

qFI]T (] 2 P
1e CH B

ANKA - 23

ANKA &

ANKA 3

NKA °

" Slika 2.: Vgrajeni podatkovni pomnilnik

Vgrajeni podatkovni pomnilnik obsega 128 lo-
kacij. Prvih 32 je zaobseZienih v 4 bankah po-
datkov s po 8 registri. Izbira banke se izva-
ja s postavljanjem zaznamkov v statusni bese-
di, izbira registra pa je zajeta Ze v kodi
instrukcije. Na lokacijah od 32 do 47 se na-
haja 128 bitov, ki Jjih je mol naslavljati ne-
posredno in sluZijo kot pomnilni proaior za
bit-procesor. Po 8 bitov skupaj je seveda mod
naslavljati tudi besedno kot Katerokoli dru- -
go besedo v pomnilniku. Od lokacije 47 naprej
so nenamenske lokacije za branjenje poljubnin
podatkov,

B ;'oo
24
P 208
1PC 184
Py 176
1¥c 163
[ 160
SBUF 53
SCON 452
1 thely
(1 it
HO 140
L 43
B 137
o
L 2 15¢
34
s i
]
p 7-) deze

5lika 3.: Razporaditev posebnih regiatrov



»Poleg tega Je mOgoée podatke hraniti tudi v
posebnih registrih, ki obsegajo 20 lokacij.
Tu so akumulator in pomoZni ‘akunulator,ki -
sodelude pri mnozenju in deldendu. sicer pa
"Je navaden register. statusna beseda vsebuje
Stiri aritmetiZne zaznamke, zaznamka za iz~

. biro banke podatkov in proati uporabnikov za- '

znamek. v akupino kazalcev sodijo kazaleo
. sklada in 16-bitni podatkovni kazalec, Poleg

o '_étirih B-bitnih vrat in in dveh 16-bitnih -

Etevcev 80 tu e registri, ki omogoéado pro-
sramiranje in nadzor delovangja Etevoev, 8O-

ridske komunikacide in prekinitvene struktu-
re,

3'. ZASNOVA - PROGRAMSKEGA PAKETA MCS-51

8 Programaki paket MCS-51 omogoéa izvajanje,
preizkuéande in’ nadziranje dogajanja ob iz- -

o vaaanau programov, ki so prisani v strojni

o kodi 8051, na almulacljskem radunalniku, Na- :
- piaan Je v zbirnem Jeziku 8080, -
v . Jr%( o
Naloge, ki jin’ opravlja, labko znaéajno raze
delimo v dve akuplni. V statiéni del sodijo.'
- 81mulaciJa programskega pomnllnlka

- tabeliranje operaclaskih kod in naslovov

njihovih subrutin -

- tabellranje kod in naslovov 1zplsn1h sub-
rut;n. ’

.68

V dinamiéni del; katerega spremenljivke se

' spremlndajb v s8kladu 2 izvadaniml inatrukci—

Jami, pa sodijo:
- simulacija podatkovnega pomnilnika
~ prepoznavanje operacijskih kod

= klicanje instrukcijskih subrutin

- 1zvaaande ‘funkei] poaameznih instrukcid

C - postavlaanje zaznamkov

- vldganje naslova naalednde operacidake ko-
de v programski- Stevnik '
- inisovande vaebiné registrov .

Blokovna shema programskega paketa . Mcb-bl Je
prikezana na sliki 4, -

Yunkeijski opis plokov

Simulirani programski (ROM) in podatkovni
(RAM) pomnilnik sta organizirana prav tako,

* kot je bilo opisano v poglavju 2., rFred

izvajanjem simulacije v za prograunski pou- )
nilnik rezervirano podroéaé pomnilpika simu-
‘lacijskega radunalnika vpléemo programn v

- strojni kodl 8051. - )

PCbl je simulirani programski &tevnik in v
njem se nahaja naslov v programskem pomnil-

‘ niku, na katerem je koda 1nstrukcije, ki 8e
bo naslednaa 1zvedla.

TAB1,TABZ,TAB3 80 taoele, v katerin e nana-
jajo podatki v ooliki:

. . _ kq@a_ stran lokacija .
{pest f——— 1
TABA | -'TA,Bé ” [1a83 FII.T]AB A
K, ;Lz:—J e | ROM

o= ——————

,r*1ﬂﬁ?ﬂ0l¢”4 2

INSTRUKCIA 1

lFenic |
| 98

RAM

i)

.

Slika‘#,:’ﬁhéha programskega paketa MCS-51
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Slika 5: 0d .vgrajenega RAM pomnllnlka Ppro-
gram 1ZPIS doseze le posebne reglatre.

Operaciaskl kodi instrukcije sledita stran

in lokacija, na kateri se zafenja subrutina,

ki izvede operacijo instrukcije.Operacijske

kode 8051 je mod po njihovih karakteristid-

nih lastnostih razdeliti v 8tiri skupine:

aaak0001

- kkkklrrr

- kkkkklli

- kkkkkkkk

kjer pomeni "a" naslov, "r" reglster v do-

lodeni banki podatkov, "i" register v banki

podatkov pri indirektnem naslavljanju in "k

samo operacijsko kodo., Kodi prvega tipa sta

samo dve in ju prepoznava glavni program ne-

posredno, ostale pa 80 razdeljene v tri ta-

bele zaradi krajSega iskanja in razpoznavan-

Jae. :

FILTAB bred zadetkom izvajanja simulacije
vpide v pomnilnik simulacijskega radunalnika
tabele TAB1,TAB2 in TAB3,

FILLS pred zadetkom simulacije zapiZe v pom-
nilnik simulacijskega radunalnika tabelo
TABS, ki slu¥i prepoznavanju imen posebnih -
registrov, katerih vsebine Zelimo izpisati
v podprogramu IZPI1S. Tabelo vplsuje v obli-
ki

znak znak znak znak stran lokacija.

Ge ima ime registra manj kot 4 znake, je na-
mesto njih vpisana O, Stran in lokacija se

nanadata na naslov subrutine, ki izpiSe vse-
bine Zeljenega registra..

NICLE pred zaletkom izvajanja simulacije za-
pige v pomnilnik simulacijskega rafunalnika
nidle na podrodje tabele TABS,

FILNIC, pred zadetkom izvajanja simulacije
na podrodje simuliranega podatkovhega pom-

nilnika zZapise niéle.

‘Dinamidni del pa tvorijo:

MC3-51 je glavni program in nadzira .delova- ~

nje vseh ostalih, Pri zagonhu nastavi pro-
gramski Btevnik PCS51 na zadetek programske-

66

z “return’

ga pomnilnika ter vprasa po nadinu izpisova-
nja vrednosti registrov wed izvajanjem. Ha-
to se izvajanje ponavlja v zanki instrukeij-
skega cikla, dokler ni razpoznana koda 360

( dodatno vstavljena koda za prenehanje simu-
liranja ). Podrobnej#i opis delovanja je v
poglavju 4,

NASLOV : Ko MCS-51 razpozna operacijsko kodo
v eni od tabel, vlo#i naslov instrukcijske
subrutine v NASLOV, ki jo poklide takoj za
tem, ko je naslov vrnitve v glavnl program
zloZil na sklad,

IZPIS si zapomni naéin izpisovanja, ki je
bil vstavljen ob zagonu glavnega programa.
Pozna tri nadine delovanja.

Nadin O : Zelimo izpisovanje poljubnih po-
sebnih registrov. Najprej se izpiSe vrednost
programskega Stevnika PC51 in koda izvede-
ne instrukcije. Nato IZPIS &aka, da vtipkamo
ime registra. Prebrani podatek primerja z
vrednogtmni v tabeli TAB5 in po uspesni pri-
merjavi poklice izpis vsebine Zeljenega regi-
stra, sicer javi napako operaterja, ro opra-
vljenem izpisu vsebine registra éaka na novo
ime registra. Izpisovalno sekvenco prekinemo
Nadin 1 : Zelimo izpisovanje vsebin osmih
pomembnej8ih registrov ( A, B, PsW, 5P, DLrH,
DPL, PO, Pl ) po vsaki izvedeni instrukciji.
Hkrati se izpisuje tudi stanje programskega
Stevnika in koda izvedene instrukcije. Na
veakih 20 vrstic 8tevilénih izpisov ( na vsa-
kih 20 instrukeij ) se ponovi vrstica z ime-
ni registrov, ki jim pripada Stevildni stol-
pec pod njimi,

Na€in 2 : Ne Zelimo izpisa na terminal, To
pospesi simulacijo, a prepredi vpogled v do-
gajanje v mikroradunalniku,

IZPISNE SUBRUTINE imajo nalogo izpisati vse-
bino registra, ki ga prepozna I1ZrIs.

INSPRUKCIJSELY SUBRUTINE : obsegajo 10/ sub-
rutin, ki opravljajo funkcije 107
skih kod. Instrukcije se delijo v &tiri
funkeijske skupine : aritmeti&ne, logidne,
Zza prenos podatkov in za prenos nadzora. Do~
dana jim je Se funkcija KOUNEC,

o

operacij-

KONEC v pravem 8051 ne obataja, tu pa je u-
porabljen za zaklau01tev simulacije. Ko glav-
ni program pokli&e KONKEC, ta zahteva nadin
kongnega izpisa vsebin repistrov in po njem
zapife, da.je izvajanje simulacije kon&ano.

.



{ONEC se deiva ﬁa kodo.SGQ (-6ktalpoi), .

Inatrukciaske subrutine pr1 svojem delovanau
lahko .poklidejo 10 podprogramov, k1 Jin po=_
trebuaejo z8 491061tev_1zvorn;p in ponqrn;h
operandov, ki sodelujejo v imstrukeiji, za '
raéunanae zaznamkov. v stacusnl besedi in.za

ustrezno inkrementlrande programakega stev-f

nika PC5L. R S :

BANK‘kliéejo instrukcijske subrutine, katerih .

operandi so ‘registri v eni izmed &tirih bank
podatkov. BANK prebere vsebino tretjega in
detrtega bita v statusni besedi, ki dolodu-
jeta, v kateri od bank podatkov se nahajé o=
perand. Nato nastavi kazalec na eno od Hti-
rih bank podatkov,- ‘ '

KEG dopolnjuje BANK, saj iz vrednosti pros-
tih bitov v kodi instrukcije razbere, kateri
register v pokazanl banki podatkov Jje ope~
rand instrukcije.

OVl klidejo lnstrukclaske subrutlne za seé-
' tevanje. Njegova funkclja Jje ugotov1t1. o
Je pr1 ge8tevanju dveh operaudov prislo do
prenosa iz Sestega in sedmega bita rezulta-
ta. Nato postav1 tretdl b1t statusne besede
( zaznamek - preliv ) na 1, e je vsota po

modulu 2 prenosov iz Sestega in se@mega_bita_E

4

rezultata enaka 1, sicer postane ‘preliv
'engk 0 ‘

0V2 opravlja podobno funkciao kot - 0V1, le da’
T ga kllcejo instrukeijske subrutlne za odite- -

vanje 8- sposojanjem..-

oY kliéejo vsé:aritmetiépe inatrukcijake'sﬁb-‘-

61

o

no apremenldivko, ki smo jo dobili kot rezul-'

. tat bitnib operacid, vrne. ha ponorno mesto V. -

podatkovnen pomnilniku, Bit zarotira na pravo’
mesto v besedi, nato maskira besedo v pomnil-
niku in zbrise bitno lokacijo, .na katero pri--

~ de ponorni operand. Besedo z zarotiranim bi-

tom nato pridteje besedi v pomnilniku, ( V

. pristevani besedi so vsi biti razen’ ponor-

nega enaki 0 '),

_BYTL, BYT2, HYT3 sluZijo nastavljanju pro-

gramskega Stevnika PCS51 na naslov naslednje

operacijske kode. Kli¥ejo jih instrukcijske

rutine. Njegova funkeija je ugotoviti, Ze Jo .

pri izvrdeni aritmeti¥ni operaciji prislo do
prenosa'iz_tretjegalin sedmega bita. V akle- .

" du z ugotovijenim postavi zaznamek ‘pomo¥ni

prenos’oziroma ‘prenos’na 6. ‘oziroma 7. mes= ﬂ

tu statusne besede na 1, &e Je prisdlo do pre-
nosa, sicer na O, - :

. BIT sluii za dolodanje naslovov operandov
pri delovanju instrukei] bit-procesorja.is -
slavljanje operandov bit-procesorja je di-

~ rektno, torej je naalbvljeﬂ bit neposredno

- brez -imenovanja besede, v kateri se nahaja.

Z uporabo rotécij, pritevanja konstant in
maskiranja besed omogoéa BIT simulacijo take.
Bnega naslavljauda bitnih operandov. ’

VRNI opravlda’inverzhd funkeijo BIT-a, Bit-

subrutine v skladu s ¥tevilom besed, ki jih .
obsegajo njihove. operacljske kode ( ena, dve
ali tri ). : :

PARITY izradunava pariteto podatka v akumula-
torju. Klide ga glavni program MCS-51 po. vsa-
ki opravljeni instrukciji in pred izpisom re-
zultatov le~te, Njegova funkcija je sedteva=-
nje po modulu 2 vseh bitov v akumulatorju.Ce
Je vsota 1, postane zaznamek “pariteta’v Bta-'
tusni besedi enak 1, sicer O. -

4, OPIS INSTRUKGIJSKEGA. CIKLA

PC51 ka¥e na lokﬁcijo v programskem pomnilni- .’
ku, na kateri se nahaja koda instrukcije. .
MCS-51 prebere kodo, ugotovi njeno karakte-
risti&no lastnost ter izbere eno od treh ta-

bel, iz katere bo &rpal podatke za primerja- e

vo. Ko Je koda prepoznana, se naslov njene

‘ inatrukcidske subrutine vlo%i v NASLOV, ki .

~ poklide subrutino.'Ta v skladu s Stevilom be~
- sed svode operacijske kode poklide BYT1l, BYI2 ~=
‘.ali BYT3, ¥i inkrementira progremski Ztevnik

PGSl, da kaZe na - lokacijo naslednje operacij-f';
ske kode, (e operandi izvajane operacijske f
"kode niso takojsnji ali direktno naslovljeni,

 instrukoijska subrutina poklide BANK in REG

in z njuno pomodjo doloda registre iz bank
podatkov ali pa indirektno naslovidene ope-
rande, Ce je instrukclja aritmetléna, lahko
poklide OV1l, OV2 in CY ter z nJihovo pomo-_
&jo izraduna zaznamke ‘preliv’ in ‘prenos’.
Ce sodi instrukeija v bit-procesor, izra-.
Suna naslov operandov s klicem podprograma
BiT, ko pa izraduna rezultat, ga vrne kot
. ponorni operand s klicem VKNI na njegovo me-
sto v podatkovnem pomnilniku. Ob zakljudku .
‘instrukeijske subrutine se izvajanje vrne
v MCS=51, Ob tem éasu‘so spremémbe, ki jih
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je ‘povzroéila instrukcija %e vpisane v po-"
datkovnem pomnilniku. Glavni program pokl1ée
PARITY, ki izraduna pariteto .podatka, ki se
nahaja v akumulatorju in vnese ustrezni za-~ i
znamek v statusno besedo. Zadnji klic v gla-
vnem programu je klic izpisnega podprograma
I4PIs, ki v skladu s predhodno vlozenim po-
datkom o nadinu izpisovanja vsebin registrovz
izpiSe Zeljene vrednosti. S tem je cikel ene
instrukeije kon&an, v PC51 pa Ze Zaka naslov
naslednje operacijake kode. ’

5. SKLEP

Simulacijski programski paket je zanimiv kot
udni pripomodek. Z nJjim lahko. podrobno sle-

dimo dogajanju v mikroradunalniku., V kombi-

paciji s prevajalnikom za zbirni jezik 8051

lahko predstavlja udinkovit uéni pripomodek

za uéenje uporabe zbirnega jezika, ker. lahko
zasledujeﬁo neposredni uéinek izvajanja ins-
trukeij. \

Pri eimﬁlaciji posebnih nalog,kjer ne uporab-
1jamo celotnega napora -ukazov, lahko poljuben
obseg 1ustrukcia povsem izklopimo, s tem
skrajsamo &as dekoairanjg'in pospesimo delo-
vanje simulatorja. '

Ceprav vee funkcije 8051 Se niso vgrajene v
simulator, je bilo dograjevanje predvideno

in ga modularna zgradba omogoda. 1o velja
predvsem v primeru dograjevanja v emulator,
ki ga sestavlja simulacijski programski paket

‘in digitalne vhodno/izhodne enote, prikljude-

ne na simulacijski raéunalnik, Na tak nadin
je mogole prikazati celotno delovanje zaklju-
denega mikroradunalnika vkljuéno s prikljud-
nimi sponkami, seveda ne v realnem &asu.
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Clanek opisuje zblrnik za mikroprocesor 68000 (M68000) in-predprocesor, ki omogo&a strukturirano pisanje zbir-
niskih programov. Z blrnik je bil napisan kot pripomocek za rauvoj racunalnika na osnovi M 68000 v I1SKRt TOZL

Radunalniki Kranj.

’

" Structured assembler for microprocessor 68060: This describes assemblar for inicroprocessor B000 and
preprocessor for structured syntax. Both of them were developed in ISKRA TOZD Racunalniki Kranj,

A, PRECNI MAKRO ZBIRNIK ZA M68000

1. UvOoD

Ko so se pojavili emogljivi 16-bitni mikroprocesorji,
se je ISKRA odlodila za razvoj racunalnika na osnovi
M68000. Kot osnova za razvoj novega sistema je bil
napisan krum zbirnik, kasneje pa je bil dodan Se pred-
procesor za slrukturlrani zbirnik. Oba programa te-
deta na radunalniku ISXRADATA ID-19, napisana pa
sta v jeziku FORTRAN. o

2. KRATEK OPIS ZBIRNIKA ZA M68000

Sam mikropiocesor je bil opisan v (1),zato tega ne bo-
mo ponavljali. Zbirnik za M68000 je podoben ostalim
zbirnikom za ‘mikroprocesorje'. Ima le precej veé¢ na-
¢inov adresiranja - kar 14, Ceprav je osnovnih instruk-
cijskih mnemonikov le 56, pa lahko 2z izbiro nacina
‘adresiranja dobimo ved kot 1000 razli&nih instrukcij.

Ker je M68000 precej zmogljiv, ima temu primerno za-
pleteno zgradbo instrukcij. Kot primer naj povein,da
zaseda dekodiranje instrukcije pri zbirniku za M68000
okrog 260 besed, pri zbirniku za M68000 pa kar 3500
besed.
Oglejmo si zyradho :
DolZina osnovne Instrukcue Je 16 bitov, posamezni bi-
ti pa pomenijo:
15.- B - koua instrukci;e i
7 - 6 - dolzina operanda: .
00 - zlog ( 8 bitov)
01 - beseda ( 16 bitov)
10 - dolga beseda (32 hitnv)
5 - 3 - nadin adresiranja
2 - 0 -- Stevilka registra

Poleg tega ima zbirnik %e polno posébnih oblik instruk-
cij, tako da je zgornja lnstrukcud hk()[iﬂ i&jema in ne
pr dVllU. .

2,1 NACINE ADRESIRANJA:

Oznake:
EA - adresa operanda An - naslovni register
i - podatkovni reg.
X - indeksni register (An ali Dn) SR-statusni reg.
PC - programski Stevec d8 - B - bitni odmik
d16 - 16 - bitni odmik N - 1 za zlog, 2 za besedo,
4 za dolc besedo
( ) - vsebina = - nadomesti

1. Direktno adr eslranje poddtkovnega registra:
EA = Dn
nacin : 000

2, Direktno adresiranje naslovnega registra:
EA = An
nadin : 001

3. Indirektno adresiranje:
= (An)
naéin: 010

4. Indirektno adresiranje s povecanjem:
EA = (An) , An=An+ N

nacin: 011

sintaksa: (An)+

5. Indirektno adresiranje z zmanjSanjmsn:
An= An- N, EA = (An)
nacin : 100
sintaksa: - (An)

6. Indirektno adresivanje « odmikom:
EA = (An) + dl6
racin : 101
sintaksa: d(An)
lustrukciji jo dodana Se 16-bitha beseda,



7. Indirektno adresiranje z odmikom in indeksnim re-
gistrom: ‘
EA = (An) + (Xn) +d8
naéin : 110
sintaksa : d(An,<n)
Instrukciji je dodana Se 16-bitna beseda s sledefo
zgradbo:
bit 15
0 =~ indeksni register je Dn -
1 - indeksni register je An
biti 14-12
Stevilka indeksnega registra
bit 11:
0 - indeks je samo spodnjih 16 bitov v registru
1 - indeks je 3 2 biten
biti 7 - 0:
odmik

-

8. Absolutno kratko adresiranje:
EA = naslednja beseda
madin: 111
Stevilka registra: 000
sintaksa : nnn i
Instrukciji je dodana 16 bitna beseda, v kateri je
naslov operanda .

-2
.

Absolutno dolgo adresiranje:

EA 1 naslednji dve besedi

nadin: 111

Stevilka registra: 001

sintaksa: nnminnn .

Instrukciji sta dodani dve besedi, v katenh je
naslov operanda.,

10. Relativno adresiranje z odmikom:
= (PC) + d16
nadin : 111
Stevilka registra : 010
sintaksa : nnn - relativno na PC
Instrukciji je dodana 16 bitna beseda, v kateri
je odmik,

11. Relativno adresiranje z odmikom in indeksnim re-
gistrom:
EA = (PC) + (Xn) + d8
nadin: 111
register: 011
sintaksa: nnn(Xn) - relativno na PC
Instrukciji je dodana 16-bitna beseda z naslednjo
zgradbo:
bit 15 :
0 - indeksni register Dn
1 - ind eksni register je An
biti 14-12:
Stevilka indeksnega registra
bit 11:
0 - indeks je samo spodnjih 16 bitov v regis-
tru
1 - indeks je cel register
biti 7 - 0:
odmik

12. Takojinji nalin adresiranja%

EA = v nasledhjih besedah

nadin : 111

Stevilka registra: 100

sintaksa : nnn

Instrukciji je dodan operand. Ta je lahko :
- spodnjih 8 bitov naslednje beseds
- cela naslednja beseda (16 bitov)
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- dve naslednji besedi (32 bitov)

.13, Takoj&ni hitri naéin :

Ta naéin imata le instrukciji ADD in SUB. Operand
Jje vsebovan Ze v kodi instrukcije. Odstevamo ali
pristevamo lahko najveé 3 bitno &tevilo.

. 14, Adresiranje statusnega registra: .

EA = SR .

"nadin : 111 - ' '
Stevilka registra: 100
sintaksa : SR

2.2 DOLOCANJE DOLZINE OPERANDA

V splodnem so lahko operandi dolgi 8, 16 ali 32 bitov.
Poleg tega imamo Ee moZnost operirati z BCD kodo (4
biti) in 2z biti. DolZino operanda dolodimo t:ako, da z
mnemonikom instrukcije napiSemo .B, .Wali .L.

Primer:
ADD.B DO,D1 (pristeje spodnjih 8 bitov iz D0
v D1)
ADD,.WDO0,D1 (pristeje spodnjih 16 bitov iz D0 v
D1)

ADD.L D0,D1 (pristeje celoten DO v D1)
Operacije nad BCD kodo in biti pa so dololene 2e s sa-
mo instrukcijo.

2.3 Vrste instrukcij
Pri dvooperandskih instrukcijah je le en naslov lahko v
spominu, izjema je MOVE, kjer sta lahko oba.
1. Premikanje podatkov
MOVE - prenos iz ene lokacije v drugo
MOVEM - prenos vsebine vec¢ registrov naenkrat
MOVEP - prenos po bytih
EXG - zamenjaj vsebino dveh registrov
LINK - poveZzi
UNLK ~ razvezi
{zadnji dve instrukciji uporabljamo za prena-
Sanje parametrov in vzdrZevanje list)
2. Celoétevilna aritmetike
ADD - sestej
CLR - brisi
CMP - primerjaj
DIVS - deli s predznakom
DIVU - deli brez predznaka
EXT - razsiri operand na 32 bitov
MULS - mnoZi s predznakom
MULU - mnoZi brez predznaka
NEG - negiraj
SUB - odstej -
TAS - testiraj in postavi
TST - testiraj

3. Logiéne operacije
AND - logié¢ni in
EOR - ekskluzivni ali
OR - logiéni ali

NOT - eniski komplelnent

v

4. Premiki

AsL,LsL | *d -

o

ASR

e

LSR 0
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5. Operacije z biti
BCLR - brisi bit
BCHG - ‘spremeni bit

BSET - postavi bit
BTST - testiraj bit

6 Operacx]e z BCD kodo.
ABCD -~ geStej -
NBCD - negu‘aj
SBCD - odétej '

7 Kontrola programa. .
BCC - pogojni skoki (CC gleJ CON CODE v opi-
_ su strukturiranega zbirnika)
" DRcc - tverba kratkih zank
Scc - pogojno postavi
BRA - relativen skok
JSR - absoluten skok v podprogramu
RTR ~ vrnitev iz podprograma in obnovuev ‘status—-
nega registra
RTS < vraitev iz podprograma
NOP - prazna mstrul_(m]a

8. Priviligirane- 1nstrukc1Je
RESET - zadetek
RTE - vrmtev iz prekm1tve
- STOP - stoj

in mstrukcge za -popravljanje statusnega regxst.ra .

9, Pasti
TRAP - zaletek pasti
TRAPV - testiranje prekoralitve
CHK - testiranje mej operanda

2.4 Pogqmo zb1ranje

PogOJno zbiranje zaénemo z enim izmed haslednph
pogojev:IF EQ,IFNE,IFGT, IF‘GE IFL,IFLE. ‘Pogoj za-
liuc1mo z ENDC.

Vsi pogoji so tesuram na 0,

Primer:

IFEQ A~

ADD DO, D1

ENDC

Gnezdenje pogojnega zbiranja je neomejeno.

2.5 Makro zbiranje:
Makro definiramo z ukazom MACRO in koncamo z uka—
zom ENDM,
. Kli¢emo ga po imenu in za njim navedemo listo ‘para-
“ mefrov. Zamenjavo parametra ozna¢imo z znakom B

(W) in za njim Stevilko parameta. (0 - 99). Lokal-
no labelo zahtevamo z znakom B in za njim ¢rko, ki
oznatuje eno izmed lokalnih labd (A - Z). Globina
makro klicev je omejena na 25 (zaradi sklada lokal-
nih label). Parametri so lodeni z vejicami, &e pa pa-
- rameter vsebuje vejice, ga lahko damo v-oglati okle~
paj .
Primer definicije:

ZAM .°  MACRO
BEQ DA

ADD B1

' . ADD B2
PA CNOP. . - -
oo ENDM L
~ klic: B : '
‘ZAMS, D1>,<m D2> . - :
razSiritev:- C
' BEQ. ..00001
" ADD #5,D1°
" ADD  Di,D2"

.00001 NOP

3 OPIS PROGRAMA ZBRINIK ZA M68000

Program je napisan o priroéniku /3/, tako da.je kompa— ]
tibilen z originalnim zbirnikom. Delno spremen,]eno je le
pogojno in makro zbiranje. .

Pri pogojnem zbiranju so dodani.Se 4 pogoji - poleg II-LQ
in IFNE - e IFGT,IFLT,IFGE in IFLE. ) :
Pri makro zbiranju pa je Stevilo moZnih paranetrov raz-
Zirjeno z 9 na 99 in tevilo lokalnih oznak 2 1 na 26,
globina gneedenja pa povefana na 25.

Zanimiva je tudi . organizacija 'prograrr;al.Za fazlik'o

od vedine zbirnikov, kjer je vsa teZa na drugem preho-

.du, velino dela opravi prvi prehod. Tak prxstope bilo po-

trebno uporabiti zarach nefleksibilnosti dela z datotekami -
na radunalniku ID-19. Tako prvi prdnd Ze generira lis-
ting in vanj vpisuje oznake za drugi prehod. Ker ta pre- )
gleduje le tiste vrstice, kjer je oznaka, je tudi zelo hiter.

- pribiiZno 50 krat hitrejsi od prvega prehoda, kate -
rega hitrost znasa 500 - 2000 vrstic na minuto.

Program generira na koncu listinga Se listo napak z dia- .
gnozo in refeﬁ"ncno tabelo.

- *B.PREDFROCESOR ZA STRUKTURIRANI ZBIRNIK

1. UVOD . ‘
Da bi izboljSali preglkdnostin hitrost pisanja ucinkovitih -~

~ programov v zbirniku, je bil kot implementacija zbirnika

za M68000 izdelan kriZni predprocesor za strukturirani
zbirnik, ki se imenuje-SASS (Structurdd ASSembler).

_SASS ima za vhod program v strukturiranem zbirniku v

editorski datoteki, za izhod pa dobimo navadni zbirnik.

" SASS je trenutno Se loen od zblrmka, vendar sta strogo

kompatibilna.

2.0 PREGLED KONTROLNIH STAVKOV STRUKTURIRANEGA
ZBIRNIKA .

Za predst avitev bomo u'porabili BNF-zapis.

' <1F STAVEK):: = II‘[ size code)] &boolean exp> - ]

THEN] ¢xzenﬂ<smvek)ﬁ,w- [-@xtendy

<stavek>]
& WHILE-STAVEK>: : = WHILE[.Gsize codé]@oolean exp)
, C DO[ extenty§tavek
<REPEAT--'S’[‘A VEK):: = REPEAT éxtent}] tavek >}
: ' U.NTIL <sxze codepoolearn exp) -

| 4«*011 STAVEK) : = FOR @xze cod »Jm éé@bld) reg)):‘

bperan () DO

[BY ébs ex@ DO @xten*tavek}



op.: z BY defmiramo korak zanke, ce ga izpust.imo

el °
éCALL STAVEK): : = CALLéme> '
ESTAVLJEN STAVEK: := BEGIN|§tavelEND
DEFINICIJA PROCEDURED: :=PROCEDURE{m4e stav-
ljen stavek>

2.1 Opis izrazov, ki pojasnujejo definicije .

&STAVEKD: : =(zbir. direktiva>
makro klicy
68000 - instrukcij
<if- stavePgvhile ~
stavePpfepeat - stavel> :
Jor-stavePEall-staved§estavijen staveld
<def1mc1ja~procedure>

lej-opis v zbirniku

LIMEx:  alfanum aifanum}
{A regdi:= aol..Ja7
<D regd::= Do}.. JD7
size codgy:: = B|W|L
extent): : = S W
BOOLEAN EXI) -<cmp exp on code)
. {CMP EXP):: - codeope
{con com} NE PL[MI[GT[LT]GEIHI]LS] cs|ec] -
<OPERAN1) opera.n zdruzuje vse adresne nadine -
in mora ustrezati mstrukc1j1 kateri
pripada:
operand iz@¢mp expppripada instrukciji
~ CMP
operand iz('or-stavk@pripada CMP in
MOVE
vsi naéini, ki se lahko pojavijo na me-
stu xxx v zbirniSkih stavkih:
SUB xxx,Rn
ADD xxx,Rn
to je lahko dolg sestavljen aritmeticni
izraz
Program zakljucuje END stavek. Programiramo tako,
da napiSemo meSanico strukturiranih kontroinih stav-
kov in zbirniSke stavke. Strogd rezervirane besede,
ki se ne smejo pojaviti nitt v navadnem zbimiku
. M68000 so:
IF ,ELS,REPEAT UNTlu,WHlLE Fon,m-,cm END,CAaLL,
YROCEDURE :

pBS EXBx: =

v

3.0 OPI’S KOMENTARJEV

Za uporabnika, ki bo naletel na program v strukturi-

ranem zbirniku, bodo verjetno zanimve pojavne obli-

ke komentarjev:

1. Komentar, ki se priéne v 1.koloni vrstlce se raz-
teza preko celotne vrstice 72 znakov N
{ekvivalentno komentarju v FORTRAN-u : C.....)
Ta komentar se prepife tudi v prevod.

2. ZbirniEki stavek ima v vrstjci slededo strukturo: -

aslmﬂéperatox)()perand-)%omentm)]
V lolikor se pojavi naslov stavka, se mora prife-

;  ti v prvi koloni, kar velja tudi za kontrolne stav-

' ke. Komentar je celotno polje od operanda do zna-
kaj; ali konca vrstice (72 kolone). Komentar ni na-
povedan z nobenim posebnim znakom in se prepi-
Be v prevod.

3. Komentar, ki se pojavi med meta besedami in deli

kontrolnih stavkoy, mora biti napovedan z! in se

razteza do konca vrstice. Ta komentar je viden
samo v listingu.

Ce

72

_PROCEDURE! definiramo podprogram
_BRISI ! to je ime podprograma
# slediti mora sestavljen stavek
__BEGIN

_CLR D1 brifemo register D1; CLR D2

% v nadaljevanju se pojavi drug stavek

= sledi zakljuéek podpregrama

- END

4,0 LASTNOSTI PREDPROCESORJA SASS

Ogléjmo si nekaj lastnosti in omejitev, ki so znailni

za strukturirani zbirnik M68000 in procesor SASS:

- prevajanje strukturiranega zbirnika se izvede & enem
samem prehodu

- pravilnost zbirniskih stavkov testira zbirnik, medtem
ko SASS kontrolira samo sintakso in semantiko kontrol=
nih stavkov

- ved stavkov je lahko zapisano v eno vrstico, ¢e so med
seboj lodeni z znakom; .Sicer so zbirniski stavki ome~
jeni na eno vrstico in zakljudeni s koncem vrstice.
Elementi kontrolnega stavka se lahko raztezajo preko
vel vrstic ob pogoju, da ne delimo besed ali izrazov.

- procedura je lahko definirana kjerkoli v programu na
osnovnem nivoju t.j. ne sme biti vgnezdena.

Vse spremenljivke so globalne, parametrov nimamo.
Programer lahko sprogramira lokalnost, &e uporablja
kompleksne instrukcije za delo 2z mikrop roprocesorje-
vim skladom.

- naslovljivi so vsi stavki na nevgnezdenem nivoju ter
stavki v REPEAT-bloku in sestavljenem stavku.

- globina gnezdenja je omejena na 50. Omejitev izhaja iz
globine skladov, s katerimi dela program in marajo bi-
4 v FORTRAN-u vnaprej dolodene. FOR-stavkov lahko
vgnezdimo najved 16, ker nimamo veé indeknsih regis-
trov pri mikroprocesorju.

- skoCne naslove generiramo umetno.

" - vsi stavki, ki so izpeljani iz dolofenega kontrolnega
stavka imajo v polju 72-80 kolone indeks vrstice kon-
trolnega stavka, ki mu pripadajo. To omogoca hitro
primerjavo med izvornim in presedenim programom.

- &e program odktije -manj%o napako, iszse v listing
sporofilo o vrsti in lokaciji napake. Ce ; pa je napaka
goba, se prevajanje prekine in vsa.obdelana vsebina
se shrani.Nato se brez obdelave prepife e ostanek
izvornega programa.Napake, ki so v zvezi z operacij-
skim sistemom (delo z datotekami) povzrodijo izpis
sporocila pa uporabnikov terminal in prekinejo izvaja-
nje. ’

- vgrajen je sistemski interapt, ki ob pritisku na tipko
prekine prevajanje in shrani vso prevedeno vsebino,
ki jo kasneje uporabnik lahko pregleda.

-~ maksimalna dolZina izvornega programa je 13000
vrstic. .

- dolZina obeh celovnih datotek, za katere uporabnik na
zacetku oda ime in enoto je odvisna od dolZine izvor-
ne datoteke in s2 na koncu reducira na dejansko dol-

Zino. V prvi datoteki (80 kolonski) je prevod v drugi
(132) pa je listing strukturiranega zbirnika.

- prevod je vhod dvopasovnega zbirnika, ki nam generi-.
ra zbirniski listing in binarni program na poljubni eno«
ti, ki jo specificiramo (disk, disketa, trak,...).Bi-
narni program je lahko preveden absolutno ali relativno.

Ce navedeni makro zbirnik za M68000 cbdelamo &
. SASS ne doZivi nobenih sprememb, zato kompleks
" strukturi-
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ranega zbirnika' omogoéa pisanje v navadnem ali struk- L
“turiranem :zbirniku. : - - T
: Predstavljeni strukturirani zbirnik omogoca ucinkovito :

- programiranje v lepem stilu. -

Povzetek: . :
: 4 .- : .
Strukturirani zbirnik se je Ze izkazal kot zelo uporab-
no orodje pri razvoju 16-bitnega sistema. Omogoca
strukturiran pristop k razvoju programov v zbirnem je-
ziku. Tako napisani programi so preglednejsx in precej
laZje je njihovo vzrzevanje.
Strukturirani zbirnik je prvi kora.k v razv03u komplek-
snejSe programske opreme za novi 16-bitni sustem k1
bo temeljil na domacem znanju.

Literatura t

1. Ja.nez Uratnik - 16 bitni mikroprocesor
Motorola MC68000, INFORMA’I‘ICA
.1, 1980
2. 16-bit microprocessor User's manual,
Motorola 1979
3. MC68000 systems cross macro assembler,
Reference manual, Motorola 1979
4. Resident structured assembler , Reference manual
© 'Motorola 1979

TTL PRIHER—PROGRAHA-V-SYRUKTURIRANEH-ZBXRNI(U
ORG 31000

PROCEDURE GREAIER

BEGIN :

LEA DLAL4DL)sAO LOAD NEW ADDRESS

. HOVE.L (AD)+D3 LOAD NEW VALUE

END

: BEGIN
SIZE 0C s20
‘OATA DS.L SI2E

END

PROCEDURE ENIT | .
BEGIN :
LEA DATAsALl LOAD BASE ADDRESS INTO Al
CLR.L DO; CLR.L D4j CLR.L D5 CLEAR REGISTERS
MOVE.L ALyAO; MOVE.L (AU)+D3 LOAD ADDRESS AND VALUE
sno _ :
CALL INIT INITIALIZATION
*EXECUTION 1 - : . o ,
*PROGRAN WHICH FINDS THE GREATEST VALUE IN ARRAY. "DATA' LEAVING

*THAT VALUE IN REGISTER 03 AND THE ADORESS.OF ITS FIRST OCCURENCE IN
*REGISTER A0

FOR<L DLl=N4 TO #4*(S1ZE-~1) BY N4 00 101 lS USED AS AN INDEX
IFeL 0(ALyD1) <GT>. D3
- THEN CALL GREATER
®EXECUTION 2
STEST THE GREATEST VALUE
*NUMBER OF 0°'S IS IN D4
$NUMBER OF 1°S IS IN DS
' REPEAT . . i
ADD.B #1,00 DO IS5 USED AS A POINTER
8TSV.L D3,00 "

IE CEQ> THEN ADDoB #1,04

untiL.e #3358 48058 4400°

03 - THE GREATESY VALUE" )
04 -~ NUMBER OF 0°S THE GREATEST VALUE
D5 - NUMBER OF 1'S THE GREATESY VALUE

D5 = NUMBER OF 1°S THE GREATEST VALUE -
AQ -~ ADDRESS OF VHE GREATEST VALUE o

*E & o

CEND |
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INFORMATICA 2/1982

e

Avtomati&na zadetna nalo¥itev uporabnilke-
ga programa v sistemu CP/M

<
(S22 2R222R2 22222222 2R it lt]

* Informatica UP 6 . *
* CP/M Autoload Feature *
* maj 1982 *
* Anton P, Zeleznikar *
* *
* *

sistem CP/M, operacijskil s.
IZ2 222222 SX222 222222222 2R K]}

1. Podro&je uporabe

Opisani primer 3je modifikacija operacijskega
sistema, toéneje modifikacija njegovega modula
CCp (konzolnega wukaznega procesorja sistema
CP/M). Ta modifikacija povzrao&i, da se ob za-
Zetnem zagonu sistema zadne brez dodatnega po-
sega uporabnika takoj izvajati dolo&en uporab-
niski program., TakZen zagon sistema onemogoli
uporabniku doseganje CP/M operacijskega siste-
ma in. izvaja se lahko le dolo&en program za do-
lo¢ene namene. Ta lastnost sistema je tako zla-
sti priporo&ljiva pri sistemih na klju&, tako
da se uporabniku ni potrebno seznanjati z ukazi
operacijskega sistema.

Podoben primer bi se lahko pojavil tudi tedaj,
ko imamo ra&unalnik doma in se otroci med dru~-
gim ve&krat poigrajo z ukazom ERA *,%, ki zbri-
8e celotno disketo.

2, Kratek opis modifikacije

CP/M sistem ima pravzaprav %e vgrajeno lastnost
avtomatiénega zafetnega nalaganja, le da ta la-
stnost ni objavljena v dokumentaciji proizva-
jalca Digital Research, Ta informacija se pra-
viloma daje samo OEM proizvajalcem in distri-
buterjem programske opreme., Poka¥imo sedaj, ka-—
ko je mogofe ta mehanizem realizirati na vsakem
CP/M sistemu.

Vzemimo program za izrafunavanje bioritma z i-
menom BIO2, ki je bil razvit v jeziku CBASIC2

Modificirali bomo zbirko DOS64P,.CuM, ki se na-
haja po nalofitvi z ukazom DDT na lokacijah hi-
trega pomnilnika (PC, NEXT-1), kot kaZe zgornji
primer. 2 uporabo direktive ‘D” in naslova za-
&etka CCP v BDOS, dobimo tole, nekoliko okraSe-
no sliko:

(normalni vstop)

Sko&ni vstop v CCP

p—— SkcCni vstop v CCP z obhodom avt.zaf.naloZitve

p—— 128 zlogov, dovoljenih za ukaze

Stevilo zlogov v imenih zbirk

(——--Zaéetek imen ukaznih zbirk

eNeoeXoeo
COFYRIGH
D1G1
TAL RESEARCH ..

20 44 49 47 49 T (C) 1979,

&0 59 52 49 47 4E

&Y 43 4F

21 39 37 39 2C
0 00 Go OO0 00 00 OO0 OD 00 0O 00 00 0O 00

0 2D 20 20 20
&8 43 29 2¢

-
[

00 00
0SE0 00 00 &0 008 00 00 GO 00 00 00 00 CO COG 00 90 00
09F0 06 00 GO 00 00 ©O GO DG 0O GO 00 OO GO 00 GO OO

0980 C3 5C E7 C3 58 E7 7F 00 20 20 20 20 20 20 20 20
G920 54 41 4C 20 52 45 53 45 41 52 43 48 29 20 0¢ GO
09CcG 00 00 00 GO 00 GO 00 00 80 0O 00 OO0 00 00 0D OO

29¢0 20 20
0940 54 20

098¢

in se izvaja po prevodu v okviru modula za iz-
vajanije BASIC programov z imenom CRUN2 (glej
primer UP 3, Informatica 5(1981), 5&t.3, str,

Iz te slike je razvidno, kaj moramo v

ebirki
DOS64P spremeniti (modificirati).

2a to opravi-
lo uporabimo direktivo “S~° ukaza DDT. .

79) . Program BIO2 na) se zadne izvajatl avtoma-
ti&no ob zaletnem =zagonu pod kontrolo programa

CRUNZ, Imamo to-
le:
Ker imamo celoten operacijski sistem (CP/M =
INIT + BDOS + BIOS) shranjen v zbirki DOS64P,
pokliemo to zbirko v hitri pomnilnik s pre- -5987 --- modifikacija za&ne pri 987H
hodnim programom DDT in jo modificiramoc. Naj- 0987 00 BA --- v ukazni vrstici je 10 zlogov
prej imamo tole: 0988 20 43 ~--- ASCI[ znak “C"
0989 20 52 ~-- ASCIT znak “R"
098A 20 55 --- ASCIT znak “"u*
093E 20 4t --- ASCII znak "N*
B>DDT DOS64.COM --- modificiramo DOS64.COM £¥ec eb 32  --- ASCIY znak “2
DDT VERS 2.2 095D 28 === ASCIIL znak “SPACE"
NEXT PC . 098E 20 42 ===~ ASCII znak "B"
2300 0100 --~ 3Ztevilo zlogov zbirke 098F 20 4% =---~ ASCII znak "I"
_ -D980 --- izpls z za&etkom 980H 0990 20 4F ---~ ASCII znak "O"
09891 20 32 ~-- ASCII znak "2"
g992 20 . =--= konec modifikacije
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S tem ukazom smo re$ili modificirano

s

S ponovno uporabo.direktive ‘D se pokafe tole: |

? 6.1982

. aBe:
N - -
. me
R Co oo
- : 30
B ' L]
Lo - .
Lo S ,.f
oy
g oA . f
w8
b g' L
e D
[ ] : ;
- N (-2 . t
M. N .
‘é o s
I
C P USTAVI IN
. ? PETRICA
- S | B
N 2] 'f :
£ -
N o . .
- N .
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BI1O
" INDEKS

(

0980 C3 5C E7 C3 58 E7 7F DA 43 52 55 4E 32 20 42 49-

- 60259
- 62460 -
64650

66662 '
68307
69387
. 69709
69109
67465
64714
60868
56014
. - 50322
: 44038

09B0 S4 41 4C 20 52 4S5 53 45 41 52 43 48 20 20 00 00 TAL RESEARCH-
"'09C0 00 00 00 00 00 00 0C 00 OO0 00 00 00 00 00 00 00 ccecceccccvccoca
09F0 00 00 00 00 00 B0 00 00 00 €O 00‘00-00 Oﬂjﬂq 00;}0---31--;-o~

0990 4F 32 20 20 20 20 20 20 43 4F 50 59 52 49 47 48 02
- 09A0 S4 20 28 43 29 20 31 3937 39 2C 20.44 49 .47 49 T (C)» 1979,

-0900 00 00 00 00 00 00 00 OO 00 GO 00 08 00 00 GO0 00 scececncssocnaes
“09E0 00 00 00 00 00 0O 00 00 00 00 00.00 00 0O0-00 00. cecescecsnaacese

=D980°

e

Modifikacija je s tem opravljena 1n to kar
sedaj nahaja v hitrem pomnilniku, moramo resiti
z vgrajenim ukazom SAVE na’ disketo, npr.'takp—
le: . [

K opisanemu primeru dodajmo %e tele' bistvene o-
pombe: pri navajanju zaporedje zbirk, ki bodo
po vrsti izvrSene, - nikakor nismo omejeni samo
na imena posameznih zbirk,: temve& lahko upora-
bimo tudi -SUBMIT zbirke (vklju&no z ukaznimi
zaporedji). Pri tem smemo v celotl prekriti 1li-
cen&no sporo&ilo poédjetja Digital Research vse
do lokacije 9FFH. Tako imamo dovolj prostora za

.vstavitev vrste imen, torej za izvedbo zelo za—

pletene funkcije. f

'Konéajmo”sedaj na% primer! Néjprej 1zskoimo iz

ukaza (stanja) DDT z uporabo “CTL c” ali z. GO.
Takoj nato uporabimo ukaz SAVE, in’ sicer.

B>SAVE 34 BXORIT-COM

zbirko,
sedaj pa moramo to zbirko Se =zapisati na
sistemski stezi 2z uporabo prehodnega ukaza
SYSGEN. Ob zaletnem zagonu se tako najprej na-
lo%i CRUN2, nato %e BIO2, nakar se zad&ne BIO2
izvajati pod kontrolo programa CRUN2., To pa je.
prav tisto, kar smo Zeleli. Otroci tako nimajo
ve& dostopa -do vgrajenih in drugih prehodnih
ukazov sistema CP/M.

"3, Preizkus lastnosti avtomatiZne
‘naloZitve in izvajanja
B programa BIO2

s prehodnim ukazom SYSGEN smo na sistemski ste- -

‘ "zl zapisali modificirani eistem CP/M,.ki nalo%i .

"cauu VER 2,07P . ‘

VsTavl DATUM>ROJSTVA1
? 27.6,1981
VSTAVI ZACETNI . MESEG IN LETO BIOKOLEDARJA!

- F

F

"se

. mo

. podatkov

. in ob tem sistem CP/M za uporabnika

- tudl v praktidnem primeru.

najprej modul CRUN2, nato modul BIO2 ter za&ne '
izvajati modul BIO2 pod kontrolo modula CRUN2.
To pa je natanko lastnost, ki smo jo zahtevali
ostane Vv
Lista 1 poka¥e, da se to zgodi
S tem je korektnost
na¥ih predpostavk prakti&no dokazana, uporabnik
CP/M sistema pa si-lahko v celoti zgradi modi-
-fikacijo za Bvoj poseben primer.

celoti zakrit,-

~POCAKAJ1«DA‘SE lzRACUNAJ0 TABELE |

DAN,» MES. LETO:

VSTAVI STEVILO MESECEV BIOKDLEDARJAI '

| Jun

_ 1982 -
----oonco‘o--ooooo-..-.Ooo-i-ooc-o-o-.----..*1-
g E 1 1 TOR
N E 1 2 SRE
F H lE 3 CET
F H 1 E 4 PET
F , [ I E 5 §0B
F: 1 1 E 6 NED
X F .1 E 7 PON
11 F E 8 TOR'
1z F E 9 SRE-
1 : E, 'F 10 CET
1 "y E 4 F 11 PET
. E F 12 s0B
I - E 1 F 13 NED
1 E ' F 14 PON
Lista 1. - Ta rezultatna lista ka%e, kako se pri
mrzlem ali ‘toplem zagonu )avi sistem, Ker imam-
' kot 'prvi modul CRUN2, 'se ta modul javi s
svojo verzijo 2.07P, nakar preide kontrola Ze
na -modul BIO2, ' Po obicajni vstavitvi vhodnih’

se zalne izpisovati bioritemski dia-
gram, ‘kot kaZe zgornja lista.

4. Opombe k danemu primeru.

Da. bi bila slika popolnejsa, navedimo 3e, kate~:
re zbirke morajo biti v nadem primeru zapisane
na disketi, Te zbirke s0:

cnunz.com,
BIO2.INT

CRUN204P.COM, CRUN237.COM .

\

inl'

Na sistemakih stezah te diskete se nahaja modi-
ficirani CP/M sistem, ki smo ga poimenovall =z
imenom BIORIT,COM (glej SAVE ukaz). Ta sistem
.8mo -shranili v posebno zbirko zaradi moZnosti
dodatne modifikacije kdaj pozneje pa tudi zara-
di moinosti opazovanja zgradbe te zbirke. i


http://BI0RIT.COM
http://CRUN2.COM
http://CRON204P.COM
http://CRUN237.COM
http://BI0RIT.COM

Program, ki pomakne samega sebe tik pod
obstoje&i operacijski sistem CP/M

FZEETTISTITT R SIS S22 2222 22 2 2 0 2 2

* Informatica UP 7

* CP/M Relocating User Program *

* junij 1982 *

* Anton P. Zeleznikar . *
*
*

* gistem CP/M, Delta 323/M
LI E X222 2222222222222 22222 S]]

1. Podro&je uporabe

Uporabnik Zeli vedkrat imeti program, ki bi se
naloZil sam pod operacijski sistem v pomnilniku
v odvisnosti od danega obsega pomnilnika, na
katerega je CP/M sistem prilagojen. Takden upo-
rabni3ki program deluje navadno #e nad * kak3no
drugo zbirko in ima tako dolo&ene "sistemske"

lastnosti. Primer takega uporabniBkega programa '

je npr. dinverzni zbirnik,
sami 1in ga Zelimo uporabljati nad
zbirkami tipa COM.

ki smo ga napisali
ukaznimi

Pojasnimo e, zakaj Zelimo, da se ta uporabni-
8ki program samodejno premesti pod sam opera-
cijski sistem CP/M. 2 znanimi lastnostmi CP/M
sistema bomo lahko brez posebnih teZav dosegli
naloZfitev COM zbirke na naslov 100H in navzgor.
Ker bodo te COM zbirke, ki jih Zelimo npr. pre-
vajati nazaj v.zbirni jezik, razli&nih obsegov,
Zelimo 1imeti na razpolago &im vedji del tkim,
.TPA (Transient Program Area) obmo&ja, Zaradi te
lastnosti Zelimo imetl na¥ uporabni3ki program
pod samim operacijskim sistemom. Namen nafe na-
loge je tako pojasnjen.

2, Kratek' opis 2aée£nega (premestitvenega)
’ dela prograna

Opisalil bomo samo za&etni del programa, saj bo
nadaljevanje odvisno od konkretnega namena tega
programa. Ta program bo premestil (relociral)
samega sebe v odvisnosti od instaliranega CP/M
sistema. Kot vemo, lahko CP/M sistem verzije
2.2 instaliramo v obsegih po 1k-zlo¥nih stop-
njah v intervalu (20k, ... , 64k). Premestitev
bo tedaJ odvisna od dejanske vrednosti obsega
iz gornjega intervala.

zafetni del na3ega programa je prikazan na 1li-
stl 1. V tej listi se pojavljata med drugimi
spremenliivki BDOSAD in WBOOTE, ki sta odvisni
od trenutno instaliranega CP/M sistema oziroma
od njegovega obsega. WBOOTE doloda zadetek pod-
sistema BIOS v CP/M, BDOSAD pa za&etek podsi-~-
stema BDOS v CP/M. S tema spremenljivkama se
tako uravna premestitev uporabni3kega programa
v odvisnosti od obsega CP/M sistema.

Naslednji dve spremenljivki PRBEG in PRLEN se
nanaSata na zadetek in dolZino uporabniskega
programa. V nasi shemi smo predvideli prostor
med naslovoma 100H in vklju&no 1FFH za preme-
stitveni podprogram, ki bo del celotnega pro-

grama, ki ga bomo naloZili v obliki zbirke iz
diitete. Ta premestitveni del je tudi prikazan
v sti 1.,

76

" pomik.

Modifikacijska aditivna tabela za¥enja takol za
koncem uporabni¥kega programa in je dolo¥ena 8
spremenljivko MODTAB. V tej tabeli so pravza-
prav shranjeni vsi naslovi uporabnilkega pro-~
grama, ki jih je potrebno modificirati v odvis-
nosti od obsega CP/M sistema, V vsakem zlogu te
tabele je shranjena le razlika do predhodnega
naslova, ki smo ga modificirali, tor@j aditivni
Vrednost OFFH je dolodena kot markacija
za konec tabele ter je izraZena s spremenljivko
ENDMK.

Ostale spremenljivke liste 1 (v zadetnem seg-~
mentu) 8o poljubne in v nadem primeru smo le
pokazali, kako lahko predvidimo doloden prostor
v uporabniskemu programu za kopiranje delov iz
BDOS in BIOS. To sta spremenljivki BDLEN in
BIOLEN., Na lokacijo POS smo v nasem primeru
shranili 2za potrebe uporabniskega programa na-
slov na naslovu BDOSAD (vrstica 27 1liste 1).
Prvotna lokacija s tem podatkom bo namre& dobi-
la naslov zadetka premei&enega uporabnilkega
programa (vrstica 47).

V naSem primeru se bo nerelocirani uporabniski

program zalel pri lokaciji '200H in se bo raz-
prostiral do lokacije 16FFH. Na lokaciiji 1700H
se bo zalela modifikacijska tabela, ki jo bomo

ustrezno napisali k uporabniBkemu programu.

Program za avtorelokacijo v listi 1 pojasnjuje
samega sebe, tako da nadaljni komentar ni vecd
potreben,

.
i

3. Izvajanje programa

Podprogram z liste 1, uporabniski program in
modifikacijska tabela so shranjeni kot =zbirka
na disketi., Ko poklilemo to zbirko v izvajanie,
se najprej uporabni&ki program modificira in
relocira pod BDOS, nakar se zalne Ze izvajati.
S tem je na3a naloga opravljena.

100H

Modifikacijski in premestitveni
podprogram
200H :
NepremeXteni uporabnilki pro-
gram
1700H
Modifikacijska aditivna tabela
: Svobodni pomnilnik tipa RAM :
' '
9700H
Preme¥&eni uporabnifki program
ACOOH
BDOS (CP/M)
BAOOH
’ BIOS (CP/M)
BFFFH

PRIMER ZA 48k CP/M




ADDR

4>0008

. >g200

"cope

. >0006 -

>0001

>0012

>0027
>1500

- »1700
>00FF

>0239

»0100 . - .
31FF01

‘0100
0103
0106
‘0109
‘0190C
“010F

MURE
‘0114
“0115
‘0116
‘0117
‘dLia

011G
“011F .
‘0122
0123
“0124
0125

‘0127

T f012A
‘012D
‘0130
‘0132
‘0133
‘0135
‘0137
‘0138
‘0139
“813B

2A0600
223902
110002
811200

'EDBO

2A0100
23

23

23
012700
EDBO

240600

110015

AF

6F
ES

. ED52

220600

210002
110017
0600
1A
FEFF
280E
4F

09
FE80
2805

0001
0002 RELOAD:; ZACETEK DEJANSKEGA UPORABNISKEGA -

0003

0004 PRBEG

0005

0006 BDOSAD

0007

8008 VBOOTE

0009

0010 BDLEN

'STMT SOURCE STATEMENT -

RN RER LG R B B R G LR RS R ERRBRRFC R RS R LR SRRTE

.
»

.
,

.
H

.
»

00115

_go12’

0013
0014

0015 BIOLEN
0016 PRLEN

0017

6018 HDDTAB

0019

0020 ENDMK
6021,

og22

;
3

»
H

.
L

3

l .
POS

PROGRAMA:
EQU 20CH
NASLOV NASLOVA VSTOPA V BDOS:
EQU 6 E
NASLOV NASLOVA VSTOPA V BIOS-
EQU 1
DGLZINA KOPIRANJA ZLOGOV I1Z BDOS

‘EQU- 12H
DOLZINA DEJANSKEGA UPORABNXSKEGA
PROGRAMA:-
KOPIlJA DELA SKOCNE TABELE 'IZ
" BIOS-A: :
EQU 27H .
EQU 1S00H

ZACETEK HODIFIKACIJSKE TABELE:
EQU PRBEG+PRLEN

ZNAK KONCA V MODIFIKACIJSK! TABq
EQU O0FFH

LOKACIJA ZA - SHBANITEV (BDOSAD):
EQU PRBEG+BDLEN+BIlOLEWY

0023';QQOCQQQGOQ.Q.QQI.i.Q'}.iG..lQ.I.Q.QQQ...

0024

po2s.

0026
8027
no28
0029
0030

“ 0031

0032
0033
0834

0035

6036
8037
0038

0039

0040
0041

0042

6043
0044

0045

0o4a6
0047

30.'..0..'0Q...0....QQ.O‘...Q.Q.QQQC".QQ:

3.

'l.lﬂl..}i..i#'li.iIQI}!"Q!‘.‘QI’*&QQ'IG

®

ORG 100H .
LD SP,PRBEG-1 ;NASTAVITEV SP

. LD HL,(BDOSAD) s*POMIK VSEBINE

LD (POS),HL
LD DE.PRBEG

;* BDOS/BDOS+11 NA
3* PRBEG/PRBEG+11

" LD BC,BDLEN ot

LDIR 3

LD HL.(WBOOTE);ZACETEK SKOCNE TA-

INC HL 3 BELE PLUS TRI

ING HL

INC HL

LD BCoBIOLEN 3DOLZINA TABELE
LDLR : s PRENQOS SKQOCNE TAB-.

'V UPORABHWISKI PR.

LD HL.,(BDOSAD)

LD DE.PRLEN 3DOLDCITEV ZACETKA
XOR A . ;5 UPORABNISKEGA K PRO-:
LD L.Aa 3 GRAMA GLEDE NA ZA-
. PUSH HL | 3 CETEK BDOS

SBC HL,DE

JEEEBRRER A SRR ERR SR AR UG SRR AR R BB RERA RN

LD (BDOSAD),HL;NOVI ZACETEK BDOS

0048 ;'?'QI".I‘i'.i.""Ei.i""ﬁ.'ﬁ“"f‘i..ﬁﬁfl‘

0049

0050

0051

LD HL,PRBEG FNASLOVAA MODIFIKA~
LD DE.PRLEN+PRBEG; ClJA UPORAB-

‘LD BsO ; NISKEGA PROGRAMA

0052 NEXTTB:LD A,{(DE)

00S3

0054 .

00855
00656
0057
6058

CP OFFH 3KONEC MODs TAB.?

JR Z,EXIT-$

LD C.A -
ADD HL,BC . 3;0BLIKOVANJE KAZALCA
CP 80H 5 ZA POPRAVOD

JR 2,0VERJ-$

*013D 3A0700 0059

"“014A 010015 ‘0068

ADDR CODE sTuT sounca"STArzuENr

‘LD A, (BDOSAD+1)

*0i4a0 86 - . p060 ADD A (HL) .OBLIKOVANJE POPBAVKA X
‘0141 77 - poe6l LD (HLY,A . 31ZVRSITEV PDPRAVKA
‘0142 13- . 0062 OVERJ: INC DE
‘0343 18ED 0063 . JR NEXTTB-$§ o
: : . -0064 -iil.iii.iiiGiiiiIQI.{}'G.'Q.QCQ{I!QQI"."
©*01a5 DIt " 0065 EXIT: - POP DE . _ -» ‘
“01a6 1IB - . 0066 DEC DE . ;
“ *0147 '21FF16 0067 LD HL;PRLEN+PRB£G-laKOPIRANJE upo-

*014D EDBS 0069 LDDR 3 VO LOKACIJO
' S 0070 L T T Y T O e T 2 L

0071 3SKOK ZA 1ZVAJANJE RELOCIRANEGA UPORABNI’-:

' 0072 ; SKEGA PROGRAMA S PRESKOKOM ZACETNE TA~

“*014F 2A0600 0073 - - LD HLs (BDOSAD) ;. BELE V PROGRAHU
- *0152 2E3B - © 0074 - LD L,BDLEN+BIOLEN+2 '
0154 E9 - 0075 JP- (HL) - : .
‘ _' P 0076 0.Q.0'..’{0.I.I.i...li'.i.QQ'.G'QQ'GQO.G. {
_ 0077 END ’ :
" ERRORS=0000
“Lista 1. Ta lista Je tisti del celotnega uporabn;Ekega progra-

ma (je torej podprogram), ki opravi modifikacijo dejanskega u-

porabniX¥kega programa ter ga relocira pod sam vrh razpoloflji- -
vega pomnilniskega prostora v danem CP/M sistemu. Tak3en tip u- -
kot je:
inverzni zbirnik ali kak3en drugi =

porabni¥kega programa je najvedkrat sistemski program,
npr. zbirnik, urejevalnlk,
storitveni program. : L
Iz programske liste je razvidno, - da se pri tem vselej upo¥teva
trenutno instalirani CP/M sistem -oziroma.zanj. razpoloZljivi po-
mnilni prostor. S tem je doseZena.najve&ja izkori3tenost po-
mnilnega prostora, - saj je na razpolago najve&ji mogo&i prostor

za objektni program (program, ki.bo npr. prevaJan, obdelan).

Prav to pa si v takih primerih Zelimo,

‘Posamezni segmenti podprograma na tej listi so omejeni z Czvez=

dnimi vrsticami., V prvem segmentu imamo definicijo spremen-
ljivk, tako da lahko te definicije v vsakem posebnem primeru e-

" nostavno popravimo, Vob&e bomo imeli razli&ne dol¥fine ‘dejan-

skih uporabniskih programov (PRLEN), tako bo poravljena avtoma-~
ti¢no tudi lokacija, za zafetek modifikacijske tabele. .

Drugi segment je inicializacijski in premestitveni (kopira se

del BDOS). Tretji segment je kopirni (kopira se del BIOSa). V
gétrtem segmentu se izraluna. zadetek relociranega programa, pe-
ti segment preimenuje naslov na naslovu BDOSAD. Sesti segment

. opravi modifikacijo uporabniZkega programa, sedmi segment pa ta.
. " modificirani del relocira.-
* janje relociranega programa.

V osmem segmentu imamo skok v izva-

LD BC,PRLEN - ; RAB. PROGR. NA NO- °

)
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SB-80 diskovnl operacijski sistem
(2222222222222 222222 222 R 2/

SB-80 je diskovni operacijski sistem za
procesorja 8080 in 280, ki uporablja upogljive
diske, vin&estrske diske ali pa tudi
kombinacijo obeh diskovnih tipov. Ta sistem je
v celoti zdruZljiv s sistemom CP/M-80 in ga Jje
mo¢ ‘dobiti le na OEM osnovi, Sistem je v
prodaji pri podjetju Lifeboat Associates, 1651
Third Ave., New York, NY 10028, U.S.A.

SB-80 dovoljuje uporabo 16-krat ve¢jih zbirk
(glede na CP/M), vsebuje integralno lastnost
tiskanja v ozadju ter 1ima proZfnejSo mnoZico
ukazov. Ima tudi obi&ajne storitvene programe,
kot 80 mehanizem za prenos zbirk, urejevalnik
teksta, zbirnik in popravljalnik.

SB-80 je grajen za procesorje 8080/8085/Z80 =2
najmanj 20k-zloZnim strnenjim bralnim/pisalnim
pomnilnikom, z zadetkom pri naslovu 0, Sistem
lahko wuporabi vrsto krmilnikov za upogljive in
vindestrske diske. Dokumentacija sistema SB-80
dopusda lastno generiranje B10Sa za
uporabnikovo periferijo. .

sistema SB-80 Jje sestavlijen iz treh
diskovnega operacijskega sistema
upravljavnika in BIOSa, Prva
dva modula se nahajata na sistemskih stezah
diskete, enako velja tudi za BIOS, ki Je
odvisen od uporabnikovih krmilnikov oziroma
periferije. Interpret ukazne vrstice (CLI), ki
izvrSuje posamezne ukaze, nalaga uporabniske
programe ter sproZfa njihovo izvajanje, pa Je
shranjen na disketi kot zbirka,

Program
modulov: iz
(b0s), zbir&nega

Operacijski sistem zasede 10k-zlogov pomnilnika
in se lahko poveta zaradi potreb v okviru
BTI0Sa. Naslov zadetka operacijskega sistema (z
izjemo prve strani) lahko dolo&i uporabnik.

Operacijski sistem dovoljuje oblikovanije,
brisanje, preimenovanje, branje in zaplisovanie
zaporednih zbirk z zapisi spremenljive dolZine
in zbirk 2z naklju¢nim dostopom, ki imajo zapise
stalnih dol%Zin, Sistem podpira uporabo ‘16
diskovnih enot in zbir&ni prostor se dodeljuje
dinami&no. Najvedji mogoli prostor za zbirko v

sistemu SB-80 2zna3a 128M zlogov in ta prostor
je tudl najve&, kar je dovoljeno za posamezno
diskovno enoto, Ta prostor se dodel juje
dinami&no med posameznimi zbirkami.

SB-80 ima rezidentno lastnost tiskanja iz
ozadja; s tem se izlo&ijo slabosti, ki se
pojavijo pri odvijalcih (despooler), ki niso
integrirani direktno v operacijski sistem,
Tiskanje 1z ozadja temelji na vrsti najved
Sestih zbirk, ki &akajo na tiskanje. Uporabnik
lahko prekine, ukine ali uvede funkcijo
tiskanja 1z ozadja, dodaja zbirke v vrsto in

odvzema v vsakem trenutku,
moZnost paketne

jinh iz nje
Operaciijski sistem ima tudi
obdelave programov,

A.P.%eleznlkar

JANEZ BLEIWEIS IN KOERTING

V sestavku Bojana Stiha: Bleiweis 1982, 2 nedav- -

nega simpozija o “ofetu slovenskega naroda”

(Dnevnik 3.4.1982, Sobotna priloga) lahko prelie-
remo tole zanimivo misel:

XVI,
Na vpraSanje, ali bi Janez Bleiweis kupil Koerti
svojega in nalega &asa, je treba odgovoriti ostr
zanikujode. Veselil bi se kot iskren rodoljub
kranjski, slovenski in slovanski poraza germunsk
in nem&ke mo&i v industriji in kapitalu, obenem
pa postavlijal temelje taki industriji, ki bi bil
kos razmeram na evropskem in svetovnem trzi3&u.
Bleiweisovim odklonilnim stali¥éem do prevzema
Koertinga v Sibke slovenske roke, pa je tudi Ze
izoblikovana misel o progresivni vlogi doktorja
Janeza Bleiweisa na polju slovenskeya narodncega
gospodarstva.

A.P.%eleznikar

CP/M-86 v 1lntegriranem vezju

Amerisko podjetje Intel je najavilo izdelavo o-
peracijskega sistema CP/M-86 (za 16-bitni pro-
cesor IB0B6 in njegove naslednike) v c¢new samem
integriranem vezju (tipa ROM). Ta sistem deluje
tudi na 8-bitnem procesorje 18088, ki ga upo-
rablja osebni rafunalnik podjetja IBM (Personal
Computer). Tak$na izvedba operacijskega sistema
omogola brezdiskovno obratovanje daljinskih po-
staj v porazdeljenih lokalnih mreZah, kjer se
vetje diskovne enote nahajajo na centralnih wme-
stih, Vezje je ROM obsega 16k zlogov ter vscbu=-
je Se &asovnike in drugo logiko; oznaka tega
vezja je B8086~E3, vezje pa bodo zadeli prod.ija-
ti Se to poletje (1982).

Podjetje Intel je tudi objavilo, da je podpisa-
1o sporazum za OEM distribucijo s podjetjoem bi-
gital Research, ki bo oskrbovalo Intelove plo-
%&e (tiskana vezja) z naroénikovimi verzijami
sistemov CP/M in MP/M.

A. P, Zeleznikar
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Novice uporabniskih skupin SIG/M in CPMUG
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SIG/M skupina ja najavila dvanajst nadaljnih
zvezkov CP/M programske opreme, tako da ima se-
daj skupaj 55 zvezkov (disket). SIG/M skupina
je 1zdala tudl 12-stranski katalog svoje pro-
gramske opreme, ki navaja programsko knjiZnico
in listo distribucijskih pogojev. Cena tega ka-
taloga je ¥ 2,00 za zradno poito (Evropa), na-
slov po3iljatelja pa je: SIG/M, Box 97, lselin,
NJ 08830, -

Tudi CPMUG skupina je najavila in %¥e reallzira-
la i1zdajo 15 novih programskih zvezkov, tako da
jih ima sedaj Ze preko 84, Pri tem velja
omeniti, da so zvezki §5 do J5 ponatisi starih
SIG/M zvezkov 1 do 20, Na upogljivih diskih o-
beh uporabni¥kih skupin je tako vel deset mili-
jonov zlogov uporabnigkih in sistemskih
programov, Cena diskete je g 12,00 (za Evropo)
pri CPMUG. Uporabnik lahko dobi na ta natin ce-
neno sistemsko in aplikativno programsko opre-
mo,
. A. P, Zeleznikar
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68000 produkti pod)et]a Cromemco
i*t***t*****tl******t****iitt***ti

Podjetje Cromemco iz Mountain Viewa, -
telo dobavljati produkte, - temeljee na proce=-
sorski tehnologiji 68000. Ti produkti so bili
najavljeni . %e v septembru/oktobru leta 1981 v
. &asopisu Microsystems, Novi sistem je sestav-
ljen iz treh S-100 plos¢: DPU (Dual
Unit) plo3&e .'z dvema procesorjema (68000 in
%Z80) (céna § 995), MCU pomnilni¥kega krmilnika

(cena 8 495) in 256MSU pomnilnika s 256k zlogi
(cena §. 1995) Dobavljiva je tudi plo&a s 512k
zlogi. ’ )

DPU 1ahko izvréuje izmenoma ukaze procesorjev

ko na tr¥is&%u Se ni
se uporab~

280 1in 68000 in med tem,
izdatne programske ‘opreme za 68000,
lja programska oprema za procesor 280, Vsaka
MCU enota se lahko uporabi za krmiljenje osmih
256MSU plo3¢. Uporabljena pomnilniska vezja so
dinamié&na
vanje napak in njihovo poravljanje, . Napake se
tudi beleZijo in so za uporabnika razvidne., Ta-
ko lahko uporabnik sistema sam ugotovi, katero
integrirano
to vezje sam zamenja.

: : - A, P, Zeleznikar
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PODATKI O PREVAJALNIKU PASCAL/Z
IRRNAARRR RN AR AR AR RN R AR AN A Nk k Ak

Pascalski prevajalnik z oznako Pascal/Z deluje
na CP/M sistemih s procesorjem 280, imeti pa
mora 56k zlogov "&istega" pomnilnika za svojo
uporabo. Podatki o napakah prevajalnika se ob-
javlJajo dvomese&no, prav tako pa se preizkuBa-
jo poslani pascalski programi, ki pridejo v po-
Stev za prodajo in distribucijo. Tisti, ki ¥e
imate programe, napisane v Pascal/%, jih lahko
posljete na naslov: Charlie Foster, Director,
Z-User Group, 7962 Center Pkwy, Sacramento, Ca
95823, . i C

A. P, Zeleznikar

Ahkhhkhkhkhkihdk

CP/M katalog
************

Vv februarju letos je iz%la Ze druga knjiga
tkim,
rabo, Ta katalog 3je izdal New York Computer
Club Inc., P.O.Box 106, New York, .NY 10008, Na-
tangen naslov publikacije je: The Catalog of
Public Domain Software for CP/M. Ta katalog
vsebuje pregled objavljenih .disket iz prve
knjige (49 disket) ter zaporedne 3tevilke CP/M
disket 50 do 53 in SIG/M disket od 1 do 42. Po-
samezni programi iz teh disket so podprti s
primeri in v tej knjigi najdemo vrsto zanimivih
in. uporabnih informacij. Seveda je ta druga

. knjiga namenjena "pravim”. updrabnikom CP/M pro-
p .

gramske opreme.
: A. P, Zeleznikar
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Pohitritev CP/M sistema:
X222 R332 22 R 2282

Cache/Q proizvajalca Queue Computer Corporation
pove&uje hitrost izvajanja CP/M sistema . za
faktor 35, Cache/Q zahteva CP/M 2.2 sistem s
64k zlogi pomnilnika ali tudi manj. Pri tem je
mo& uporabiti tudi mehanizem pomnilniskih bank.
. Prenosi podatkov na in iz
. preko vmesnikov, tako da se

zniZfuje aktivnost

’ disket pri dani aplikaci)i

‘Ca je za-

Processor ' '. cache/q.

in plo%fa ima mehanizem za razpozna=

pomnilno vezje povzrofa napake in

" vanie

kataloga prcgramske opreme za javno upo- - Uporabniski-

Way, Berkeley, Ca 94710,

disket se opravlijajo

Cache/Q je =za
uporabnika in " za sistemske : progtame

transparenten.

7.;Ta novi produkt ima svoj 1nstalaci)ski prograi,
“'ki je interaktiven,’ )

.rekonfiguracijski
pomo&jo katerega

nadalje.
(modifikaciiski} -‘program, s
uporabnik lahko dolo&i,  katere zbirke ali
razred zbirk bodo dostopljene ali pisane skozi
vmesnike, Paket ' vsebuje tudi prikazovalni
program, ki pokaZ%e operacijsko statistiko za

A:P.ieleznikar-
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Pascalski prevajalnik za procesor 6809
L3222 2SRRI RZERSRSR R RR R RE S 2]

Pascalski prevajalnik podjétja Omegasoft deluje
na operacijskih . sistemih ,MDOS, XDOS, Flex,
DOS69 ali 0S-9. Enoprehodni prevajalnik prevaja

- hitro pascalske programe v optimizirani zbirni

jezik procesorja 6809, Ta prevajalnik dopusta
dolga cela 3tevila, tako da je mod komercialne
podatke obravnavati hitro brez izgube hitrosti
pri dvojni natanénosti realnih ali BCD 3tevil.
Prevajalnik ima 'v celoti dinami&no dodeljevanje
pomnilnika spremenljivkam 2z uporabo procedur
NEW, DISPOSE, MARK in RELEASE, Prevajalnik pod-
pira zbirke z naklju&nim dostopom. Druge last-
nosti prevajalnika so 3e simboliéno odpravlja-
nje napak, 1izvajalna knjiZnica z izvirnim ko-
dom in storitveni programi za pomo¢ in obliko-~
verifne zbirke, ki povezuje uporabniski
program z knjiZnico izvajalnega &asa.
Prevajalnik za Pascal je napisan v strojnem ko-
du procésorja 6809 in potrebuje sistem 2z 48k
zlogi. Razen prevajalnika sta na voljo tudi
premestitveni zbirnik in povezovalnik. K preva-
jalniku je dodan jezikovni priro&nik in konfi-
guracijski priroé&nik, ki doloda oziroma opisuje
spremenljivost sistema. Cena prevajalnika znasa
# 425, zbirnik in prevajalnik pa imata ceho @
75. Naslov proizvajalca je: Omegasoft Industri-
al Products Group, P O.Box 70265, Sunnyvale, Ca
94086.

A. P, ieleznikar
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Priro&nik za operacijski sistem UNIX
L2 R R R R 2R 2RSSR SRS 2 R

priro&nik za sistem UNIX sta
napisala Jean Yates in Rebecca Thomas ter pred-

stavlja uvod v zgradbo, programsko opremo in
lastnosti tega znanega operacijskega sistema.
Knjiga je pisana za zaletnika in opisuje .

zadetne korake na sistemu, kot so vstop v lupi-
no, obdelava zbirk, po3iljanje pofte in obliko-
vanje imenikov. Opisani so tudi storitveni pro-
grami' sistema UNIX-in njihove lastnosti. Dana
je informacija o programski opremi za sistem
UNIX in za sorodne proizvode, naslovi univerz,
uporabnifkih skupin in &asopisov, ki se ukvar-
jajo s problematiko tega operacijskega sistema.

Cena te knjige (broéiiane) je $ 15,99,
tell pa je Osborne/McGraw-Hill, 630

izdaja=-
Bancroft

A, P. Zeleznikar
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8-13 avgust, Montreal , Canada

10th IMACS World Congress on Syatem Simulation and
Sotentt fie Computation

Informaoija: IMACS Secretariat, Departement of Computer
Sotence, Rutgers Imiversity, New smmeuwiok, NJ. 08903

19 ~21 avgust, St.Gall, 3vioa

7th Sympoaium on Operation Research .

Organiaator: Sooiety for Mathsmatics, Foonomics wmd
Operation Research

Informacije: H.Loeffel and P.Stahly, Inatitut fur

nternehmensforachung, Hoohschule St.Gallen, Bodmetrasae
8, CH=-9000 St.Gallen, Switserland

24-87 avgust, Bordeaux, Franoija

Firat Working Coﬁferenaa on Adpancee in Produation
Management Syatems - APMS 82

Organizator: IFIP WG 5.7

Informacije: IFIP Secretariat, 3, rue du Marche, CH-1204
Geneva, Switaerland )

29 avgust- 3 septembar, Ghent, Belgium

Mathematical and Computer Aided Modelling in Medical
Engingertng and Biooybermetics

Organiaator:. IFIP WG 7,1

Informacije: IFIP Secretariat, 3, rue du Marche, CH-~1204
Geneva, Suitaerland .

30 avguet~3 eeptember, Toulouse, Franoila

5th Sympostium on Computational Stattstiocs

Orgwnaator-. TASC -

Informactje; COMPSTAT 82, o/o Lab, de Statiatique st
Probabilites, E.R.A -C.N.R.S 581

118 route de Narbonne, 31063 Toulouse Cedex, France

31 avgust - 3 aeptember, Berlin, ZRNem3tja

Intarnational Congress for Data Pmcaaamn and Informa-
tion Technology

Organizator: AMK Berlin and ACM European region
Informactje:AMK Berlin, Congreas and Convention Dwunan
Dep, K 1, Messedamm 33, D-1000 Berlin, W.Germany

1-3 aeptembar, Berlin, 2R Nemdiia

Secon International Symposium on Distributed Data Bases
0rganuacor. IFIP TC 3

Informacije:IFIP Secretariat, 3 rue du Marcha, cH-1204
Geneva, Switserland

6-12 saptember, Haifa, Israsl

EUROMICRO 82

Orquinacor: EUROMICRO

?-10 septembar, London, Velika Britanija

Sixth Intemational Conferance on Computer Communiecation
Icce 82

Organizator: ICCC
Informaoije: ICCC 82, P,0,B, 23, Northwood Hills
A6 ITT Middlesex, U.X.

?-10 saptember, Kiel, ZRNem¥ija

Working Conference on Data Protactiom and Health
Informatice Sy_stems

Organiaator: IMIA

Informaciie:Mr.J. Roukena, Commission of the Furopean
Commmnities, DG III/B/1, A25~3/8, Wetstraut 200
B-1049 Brussels,Belgtum

8-10 september,Manchester, Velika Britanija
Lurographiocs 82

Organisator:Eurographica association, IFIP W.G. 5.2
HCS, CAD/CAM Associatiom, Univerasity of Manchester, ACM
Europsan Chapiter

Informaoije: Eurographica 82, o/o 170A Park Hoad, Petur—
borough, England PE1 2UF

12-18 geptembar, Harrogate, Velika Britantja

Working Conferenca on Nursing Imformatics

Organi.aator: IMIA

Informacije: Mr.J,Roukens, Commisaion of tha Furopean
Commmitiea, DG TIT/B/1, A25~3/8, Wetatraat 200

B-1049 Brussels, Belgiwm

30-24 september, Paris, Francija

Working Conference on Education in Health Informatics
Organiaator: IMIA

Informacija: Mr.J,Roukens, Commisasion of the European
Cormunitiea, DG IIT/B/1, A25-3/8, Wetstraat 200

* B~1049 Bruasets, Belguim

37-29 september, Eaden-Baden,' ZR Nem3ija

General Conference on Analysta, Design and Evaluation
of Man-Maching Systems

Organtaantor: IFAC/IFIP/TFORS/IFA

InformacijetProf.T.Vamos, Computer and Automation Institutu
Hungarian Acadamy of Soiencea, B.0.X 63,H 1502 Budupest
112, Hungary

28-30 aaptembar, Paris, Franotfja

8nd Intarmational Conference on the Impaob of CAD in Small
and Mgidiwm 5{sad Industriva

Organiaator: IFIP TC §
Informacija: IFIP Seoretariat, 3 rue du Marohe, CH-1204
Gengva, Switaarland



‘ " .

5-8 oktober, Madrtd Spamfja

ard IFAC/IFIP Sympoaiwn on Software for CMputer Control
500000 62 , o

.Orgamsator.IFIP/IFAc Lo . T
Informactje:ProfiT. Vamos, Computer. and Automation
Inatitute, Hungariawi Aocademy of Sm'encea, B.O.Baz 63
H=-1502 Budapaat 112, Rungary .

19-22 aktober, Muniah, ZRNemHJa

8th International C'anf‘amceo on Pattam Reooqm:twn -
Iom 88

T

Omamsator' I/‘PR
. Informacije:IFIP Seareta.mat, rus. du Maraha H-1304 -

Geneva, S‘mturland
26- 28 oktoler, Berlin, ZDNem&tJa

International Sympanwn on Medwal Imagmg and Imaga
Interpretation

Organuator. IEEE-CS

‘Infomam..ye ISMIII 82, 1109 Spring Street, Suite 201
Stilver Spring, MD 20901; USA : }
3~5 november, Vemaillea', Franoifa

Real Time Data’ 82, Second International Conferencs ‘
on Real Time Data Handling and Process Contwl

. Orgamsator INRIA

Informacife: T.Brichéteau, INRIA Services des Relationea

Exterieures, Domaine de Voluaeau- BP. 105, 70 163 La
) ,Cheamzu Cedex, Franoe

) 21-22 novembar, 'Rive del 'Solc, Italifa
Horking Conférencecan Syétém'vaéigu-for ‘md with Users

* Organisator: IFIP TC 9, WG 8.1 . .
Informacije: IFIP Seoratanat, rus du Marcha, CR-~12804 -
Genave, Smtzerland :

13-15 decembar, Bangalon, Indta

Seoand Confarenae on Foundations . of Software Technology
and Theoretical Computer Sctence

Organisator: National Centre for Sofwam Davelopment
and Computing Techniques, Tata Inatttute of :
Fundamental Research .

Informactije:M,Joseph, NCSDCT, TATA. Inatitutc of )
. Fundamental Research, Colaba , Borbay 400 005, India

13-15 december, Cairo, Egypt

hrat Intermational ESIT/ASIS Conf‘arenoc .

Drgamsator. Egyptum Soozety for Infomatton Taahnology
and American Society for Information Soiencs
Informactije: Skip MoAfee, ASIS, 1010 Sixzteenth St.,
N.W., Waghington D.C 20036, USA )

15-20 décamber; Oslo, NorveSka

Genaral Conference on Comparative Review of Information
Syetems Methodologies

Organtisator: IFIP WG 8. I/NCS .
Informacife: IFIP Seoretariat, rus -du Maroha, CHleM
_Genevq, Smturlcmd .

- ™ COMPUTERS AND STANDARDS",

1983 _
17-21 Jémim, Berlin, 2R Nem¥ija

Communications in Dwtmbutad Syatama - Applwatwne

" and Opamtwna

arganisator. (‘esellsahaft fur Infomattk and Naohmoh-
tenteohnigohe Gesellschaft

Informaaije:0tto Spaniol, Fachbareieh Informatik,
Reohnerbetrigbasysteme Unwersttat Frankfurt, 6000

Frankﬂmt, ’A Gemauy

: 3—26 fabruar, anna, Auatmfa

- First Intemational ‘Conference on Govemmental and

Mum.mpal Data Pmaeeetng

argamzator. IFIP/ADY
Informacije:Conference Searetanate ADV—Arbettugemem—

‘schaft fur Datenverarbeitimg, Trattnerhof 2, A-1010

Vienna Auatna

14~18 mareo, Tel Aviv, Israel

. Intermatiodal Canference on Mini and Micro Computer

Applications and Operationg

Orgam.zator National Centre for Smanttfzc and
Technological Information

Informacije: Secretariat, Mini and Miero Computer
Applications and Opex'ut/l.()na Documentations and
Libraries, P.0.Box 3054, Tel Aviv, 61030, Iarael

.NOVE KNIGE IN CASOPISI

" 2alo¥nifka hida Nérth-}lallénd Publighing Company

Je v letu 1982 aadela a tadajanjem Zasopisa

Objavljeni prispevki bodo
obravnavali teme s podrodjfa rasvoja radunalnidkih
standardov, njihove implemantacijo in wporabo.

Uporaba radunalnidkih standardov aajfema naslednja -
podrodfa: avtomatisaoija ptesarmidkega poslovanja, .
proektiranje 8 pomo3jo radwnalnika (CAD/CAM),

robotika, pmgmmskt Jestki, podatkovme base, infor-
macifski sistemi, radunalnidka grafika, vhodno/ishodni '
vmeaniki, padatkovm slovarji, dokumentacija, opera-
otfaki sigtemi in dr. Objavljeni bodo tudi priaspevki.

e podro?‘fa aplikactf rafunalnidkih etandardov v i :
‘tehnolomjz, eknomiji ter trgovini. Namen Jasopiaa Je .
da informira mednarodno EDP favnoat o poteku raavoja
rafunalnt Feih standardov na mednarodnem in nacionalnem
nivoju ter da sagotovi forum sa mednarodno javmo debato

" o0 problematiki radunalnidkih etandardov. Narodniki’

&asopisa so: ra¥unalnidki strokovmjaki( individualno),
inatityoija aa gtandardizacijo ter agencife, ki sodelu~
Jejo pri rasvoiu atandardov ali pa so vkljuéem na
kakJen drug nadin v procesu tadslave in upambe ‘
radunalnifkih standardov.

Glavnt in odgovorni urecbukde Johm L, Berg, Standard
oLl Company,Indzana, USA, 'V urednidkem odboru so
atrokovnjaki is ZDA, Kanade, Franoije,Japonske, SSSR,
ZRNem3ije, Italije in Belg?.ja. Letna narodnina je 60 3. ’
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LO ZA PRIPRAVO

Avtorje prosimo, da poSljejo uredniStvu naslov in kratek
povzetek Elanka ter navedejo pribliZen obseg &lanka
(5tevilo strani A 4 formata) . UredniStvo bo nato poslalo
avtorjem ustrezno Stevilo formularjev z navodilom,

¢lanek tipkajte na priloZene dvokolonske formularje. Ce

potrebujete dodatne formularje, lahko uporabite bel papir
istih dimenzij. Pri tem pa se morate drzati predpisanega
formata, vendar pa ga ne vrisite na papir.

Bodite natancni pri tipkanju in temeljiti pri korigiranju,
Va$ ¢lanek bo s foto postopkom pomanjSan in pripravljen
za tisk brez kakrsnihkoli dodatnik korektur,

Uporabljajte kvaliteten pisalni stroj. Ce le tekst dopuséa
uporabljajte enojni presledek, Crni trak je obvezen,

Clanek tipkajte v prostor obrobljen z modrimi &rtami,
Tipkajte do &rt - ne preko njih. Odstavek lolite & dvojnim
presledkom {n brez zamikanja prve vrstice novega odsta-
vka.

Prva stran ¢lanka :

a) v sredino zgornjega okvira na prvi strani napiSite na-
slov &lanka z velikimi &rvami;

b) v sredino pod naslov &lanka napiSite imena avtorjev,
ime podjetja, mesto, drzavo;

¢) na oznalenem mestu ez oba stolpca napidite povzetek
¢lanka v jeziku, v katerem je napisan &lanek. Povzetok
naj ne bo daljSi od 10 vrst,

d) &e Zlanek ni v anglescini, ampak v katerem od jugasla-
vanskih jezikov lzpustite 2 cm in napiSite povzetek
tudi v angle$éini. Pred povzetkom napisite angleski
naslov ¢lanka z velikimi ¢rkami. Povzetek naj ne bho
dalj3i od 10 vrst, Ce je Elanek v tujem jeziku napisi-
te povzetek tudi v enem od jugoslovanskih jezikov;

e) lzpustite 2 cm in pricnite v levo kolono pisati &lanek.

Druga in naslednje strani ¢lanka:
Kot je oznafeno na formularju zaénite tipkati tekst druge
in naslednjih strani v zgornjem levem kotu,

Naslovi paglavij:
naslove locuje od ostalega teksta dvojni presledek.

Ce nekaterih znakov ne morete vpisati s strojem jil
&itljivo vpiSite s érnim &rnilom ali svinénikom. Ne
uporabljajte modrega €rnila, ker se z njim napisani zna-
ki ne bodo preslikali.

Hustraclje morajo biti ostre, jasne in érno bele. Ce jih
vkljudite v tekst, se morajo skladati s predpisanin for-
matom, Lahko pa jib vstavite tudi na konec ¢lanka, ven-
dar morajo v tem primeru ostati v mejah skupnega dvo-
kolonskega formata. Vse ilustracije morate ( nalepiti)
vstaviti sami na ustrezino mesto,

Napake pri tipkanju se lahko popravijajo s korekeijsko

folijo ali belim tusem. Napacne besede, stavke ali odsta-
vke pa lahko ponovno natipkate na neprozoren papir in
ga pazljivo nalepite na mesto napake,

V zgornjem desnem kotu izven modro o/nacenega roba
osteviléite strani ¢lanka s svinfnikom, tako da jih je
mogoce zbrisati.

Casopis INFORMATICA
Urednistvo, Parmova 41, 61000 Ljubljana

Narodam se na Casopis INFORMATICA , Predplacito hom
izvrsil po prejemu vase poloZuice,

Cenik: letha narocnina za delovine organizacije 500,00
din, za posameznika 200,00/100,00/50,00 din

Casopis mi podiljajte na naslov D stanovan ji [”]
delovne organizacije,

Priimekeeessessereerssseconccscnascenccsscnossossns

IINBeeervescssesssenscescsscescseasnsossncancsssrancens
Naslov stanovanja

UliCH e aeessncecnssoessoncccnsssonscosscssnsscnnsonss

Postna Stevilka Krajeesesaceosncasosscnossers
Naslov delovne organizacije

Defovina organiziCija.ceeseesscnsscesscsscsscssscensss

S O L

LA esoeessnoseosocsssnescsocsocsesoccssssccannanns

Postna Stevilka ij..........................

Datiim . eeeecoreccencnarseess Poudpis:

sesvecensscsgresssesene
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Authors are invited to send in the address and short
summary of their articles and indicate the opproximate
size of their contributions ( in terms of A 4 paper ).
Subsequently they will receive the outor’s kits.

Type your manuscript on the enclosed two-column-format
manuscript paper, If you require additional manuscript
paper you can use similar-size white paper and keep the
proposed format but in that case please do not draw the
format limits on the paper.

Be accurate in your typing and through in your proof readl-
ing. This manuscript will be photographically reduced for

reproduction without any proof reading or corrections he-
fore printing. ’

,.INFORMA'I‘ICA , Journal leadguarters
Parmova 11, 61000 Ljubljana, Yugoslavia

Please enter iy subscription to INFORMATICA and
send me the bilt, : '

Annual subscription price: companies US $ 22, indi-
viduals US 8 7,5.

Send journal to myl | bome address D
company’s address.
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Home address
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Postal code L 1 .
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Use a good typewriter. If the text allows it, use single
spacing. Use a black ribbon only.

Keep your copy within the blue margin lines on the papoer,
typing to the lines, but not beyond them . Double space
between paragraphs, .

First page manuscript:
a) Give title of the paper in the upper box on the [irst
page. Use block letters.
Under the tille give author’s names, colpany hime,
city and state - all centered. ' -
As it is marked, begin the abstract of the paper. Type
over both the columns . The abstract should he written
in the language of the paper and should not excesad
10 lines.
If the paper is not in English, drop 2 cm after having
written the abstract in the language of the paper and
write the abstract in English as well, In frout of the
abstract put the English title of the paper. Use bluck
letters for the title. The lenght of the abstract should
not be greater than 10 lines, '
e) Drop 2 em and begin the text of the paper in the left
column,

b

~

o
~—

d

—

Second and succeeding pages of the manuscript:
As it is marked on the paper begin the text of the: second
and succeeding pages in the left upper cornen.

Format of the subject headings: .
Headings are separated from text by double spacing.

If some characters are not available on your typwriter
write them legibly in black ink or with a pencil, Do not
use blue ink, because it shows poorly,

ilustrations must be black and white, sharp and clear,
If you incorporate your illustrations-into the text keep
the proposed format. illustration can also he placed at
the end of all text material provided, however, that
thiey are kept within the margin lines of the full size
two-column format, All Blustrations must be placed

into appropriate positous in the text by the author,

Typing errors may be corrected by using white correction
paint or by retyping the word, sentence or paragraph on
a picce of Apaque , white paper dand pasting it néarly over
errors ' '

Use pencil to number each page on the upper<ight-hand
corner of the manuscript, outside the blue margin lines
so that the niubers may he erased,



DELTA-KOPA 2000

video terminal

racunalnishi sistemi delia

\
4

SPLOSNI OPIS

Video terminal DELTA KOPA 2000 je racunalniSka vhod-
no/izhodna enota. Terminal je zasnovan na mikropro-
cesorski tehnologiji in ga lahko izpopolnimo in uspo-
sobimo za opravljanje zahtevnejsih nalog. Je enostaven,
vendar z lastnostmi, ki olaj$ajo delo in izbolj$ajo komu-
nikacijski odnos ra¢unalnik — ¢lovek.

Terminal DELTA KOPA 2000 je v celoti plod lastnega
razvoja DO DELTA.

LASTNOSTI

— do 132 znakov v vrstici

— dvojna velikost znakov; dvojna visina in dvojna
Sirina '

delitev zaslona

moznost dopolnitve v samostojen sistem

izbira svetlega ali temnega ozadja na zaslonu
matrika za izpis znakov s 7 x 9 tockami

utripanje, podértavanje in dvojna jakost znakov,
kombinacija vseh atributov na enem znaku, brez
izgube polozaja na ekranu

stalni in nastavljivi tabulatoriji

ustavljanje izpisa pri polnem zaslonu

loéena tastatura

standardna skupina $tevilénih tipk

posebni grafiéni znaki

izjemno enostavno vzdrzevanje

vgrajeni lastni diagnostiéni programi

L

Lt

— poseben izhod za video signal

— poseben izhod za tiskalnik

— prilagoditev nagiba monitorja

— namizna, vise¢a in stenska montaza

— univerzalni moénostni del

— razliéne prenosne hitrosti.

— kompatibilni nagin delovanja s KOPO 700,
KOPO 1000,z VT 100, VT 52

— LED indikatorji za kontrolo delovanja

— brezkontaktna nastavitev lastnosti

— izbrane lastnosti terminala se ohranijo tudi ob

izklopu
— dupleksni
linije

prenos prek asihrone komunikacijske

TEHNICNE SPECIFIKACIJE

Dimenzije:
Monitor/
brez podstavka

s podstavkom

Tastatura

Teza:-

Pogoji delovanja:

Napajanje:
Zaslon:
Katodna cev
Format

Znaki

Aktivna povrsina
zaslona
Znakovni niz
Tastatura:
Tipke

Pomozna
tastatura

Povezave:
Tip
Hitrosti:

Format znakov
Dolzina znakov

Kode
Parnost
Sinhronizacija

dolzina 46 cm

" §irina 43 cm

vi§ina 28 cm

dolzina 52 cm

§irina 43 cm

vi§ina 36 cm

dolzina 46 cm

Sirina 24 cm

vi§ina 6 cm

15,6 kp .
temperatura od 10—40° C
relativna vlaga 10—90 %
180—256 V/47—63 Hz/100 VA

diagonala meri 31 cm, fosfor GR

24 vrstic po 80 znakov ali 24 vrstic po 132
znakov (po izbiri)

matrika s 7 X 9 toCkami

2G5 mm x 115 mm
96 ASCII znakov

65 tipk je izdelanih in razporejenih podobno
kot pri pisalnem stroju ’

18 numeriénih tipk s piko, vejico, minusom, tip-
ko ENTER in &tirimi programsko-funkc. tipkami
zvoéna potrditev vtipkanega znaka in mejni
signal za napako

EIA (RS-232-C)

polni dupleks 50, 75, 110 (dva stop bita),
134, 150, 200, 300, 600, 1200, 1800, 2000,
2400, 3600, 4800, 9600, 19200 ’
asinhronski )

7 ali 8 bitov; izbira na tastaturi. (Ce izberemo 8
bitov za znak, osmi bit ne nosi informacije.)
USASCII, JUS AFO.101

soda, liha, &e je ni, izbira na tastaturi

izbiramo jo s tastaturo, tako da generiramo

kontrolno kodo XON/XOQFF
s tiskalnikom CTS ali XON/XQOFF

~

Iskra Delta, Ljubljana, Yugoslavia



TASTATURA

Podobna je tastaturi pisalnega stroja in je lo¢ena od
chi§ja monitorja. Z njim jo povezuje 1,50 m dolg kabel,
ki dovoljuje postavitev monitorija iin tastature v razliéne
poloZaje. S tem dosezemo zorni in delovni kot. Na
tastaturi so posebne funkcijske tipke za prenos kon-
trolnih znakov, ki krmilijo delovanje terminala. Skupina
Stevilénih in funkcijskih tipk, oblikovana podobno kot pri
kalkulatorjih, sluzi za vna8anje numeriénih podatkov in
uporabo programskih operacij na terminalu. Na tastaturi
je 7 LED indikatorjev, ki dajejo operaterju informacijo o
delovanju terminala in sluZijo za odkrivanje napak.

ZASLON

Ena od prednosti video terminala DELTA KOPA 2000
je, da lahko prikazuje poro€ila v dveh formatih: 80 in
132 znakov v vrstici. 132 znakov v vrstici omogoca
zapis poro€il, ki so standardno generirana v formatu za
tiskalnik in direkten prenos iz zaslona na tiskalnik brez
preoblikovanja. V nacinu delovanja drsefe obra€anje
(SMOOTH-SCROLL) lahko operater kontrolira podatke
pri visokih hitrostih prenosa. S tipko NO-SCROLL pa
lahko izpis kjerkoli ustavi in ga s pritiskom ponovno
sprozi. Zaslon lahko logi¢no razdelimo v dva dela tako,
da se del 24-vrsti€nega zaslona odvija lo€eno. Podatke
lahko vpisujemo na enem in izpisujemo na drugem
delu zaslona, kar je ugodno za programiranje in ope-
raterja.

racunalnishi sistemi delta

S pritiskom na posebno SET-UP tipko operater nado-
mesti vsebino zaslona s standardno sliko (SET-up A). S
pomocjo te slike lahko izbere Stevilo znakov v vrstici,
doloGi svetlost zaslona in nastavi tabulatorje. S priti- |
skom na tipko 5 operater zamenja prikaz SET-UP A s
,prikazom SET-UP B. Ta prikaz omogoca izbiro prenos-
nih hitrosti in drugih lastnosti terminala (npr. svetlo
ozadje na zaslonu, oblika zaslonskega kazaica, mejni
signal).

ZNAKI

Matrika za izpis znakov obsega 7 x 9 to€k in se razpro-
stira na prostoru 10 x 10 to€k, kar omogo&a spuséanje
nizie lezedih znakov za dve tocki. Operater lahko izbere
svetle znake na temni podlagi ali temne znake na svetli
podlagi, in sicer za vsak znak posebej ali za cel zaslon.
Ta lastnost poudarja doloéene dele teksta, temni znaki
na svetlem ozadju pa dajejo videz tiskanega teksta na
papirju. Uporabniku je na voljo dvojna viina in dvojna
§irina znakov, s éemer dosezemo preglednost teksta in
éitanje na vedjo razdaljo. Osnovni nabor znakov
vsebuje poleg &rk, Stevilk in lo€il, e 39 graficnih zna-
kov za prikaz grafi¢nih informacij na zastonu.

SPLOSNI PODATKI

Video terminal DELTA KOPA 2000 ima dve mehanski
stikali, eno za vklop terminala in drugo za preklop moc-
nostnega dela. Vse druge funkcije terminala, kot so
prenosna hitrost, tabulatorii, pariteta, itd., so shranjene
v posebnem pomnilniku in jih spreminjamo preko tasta-
ture. Nastavljive lastnosti terminala se ohranijo, tudi ¢e
terminal izklju¢imo in ga ponovno vklju¢imo. Odstrani-
tev mehanskih stikal olaj8a uporabo testnih diagnosti¢-
nih programov in omogoCa enostavno prilagajanje
terminala. Vgrajeni testni diagnosti¢ni programi poeno-
stavijo vzdrZzevanje in zmanjSajo ¢as osamitve in popra-
vila napak. Ohigje je spojeno s &epi, kar omogoca hiter
dostop in lahko vzdrZzevanije.

Univerzalni moc¢nostni del je prilagojen za napajanje
terminala in vseh dodatkov in omogoc¢a njihovo vgra-:
jevanje na terenu.

Posebni izhod za video signal lahko krmili pomoZni
video monitor in tako omogota posredovanje podatkov
vecji skupini ljudi. Terminal DELTA KOPA 2000 deluje
z dupleksno asinhrono komunikacijsko linijo in ima stan-
dardni vmesnik El A 232 in 20 mA vmesnik.

Novost terminala DELTA KOPA 2000 je, da poleg glav-
nega vhoda vsebuje posebna serijska vrata za tiskalnik.

© marketing Delta — 1982 (video terminal DELTA KOPA 2000, V.1)




