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|NFORMATIONAL LOGIC 1l _ | INFORMATICA 4/1988

. , Anton. P. Zeleznikar
UDK 519.72 : ) , Iskra Delta, Ljubljana

This part of the essay deals with the formal informational logic,
however only with a part of this logic, i.e. with the definitions of
informational variables and operators which constitute the so-called
list of primitive symbols. In the continuation of this essay formation
rules, informational axioms, and informgtional transformation rules
will be discussed in detail. The topic of this part of the essay is the
following: Introduction into Formal Informational Logic and Basic
Informational Variables and Operators. In the introductory section the
syntax for labelling definitions, theorems, proofs, examples, and
"informational systems is exposed. Then, in the second section, various
definitions of informational variables are introduced and three types
of equivalence operators, used in the essay, are explained thoroughly.
The next subsection is dedicated to general informational
metaoperators, which are meant to be operational variables. These
variables can be particularized and universalized into concrete
operators (e.g., through a non-uniform substitution in a formula).
Thereupon, operators concerning the informational cycle are determined.
Within these, counter-informational operators and operators of
embedding are emphasized. Operators of parallel Informing are discussed
in a most exhaustive way. There are operators of general parallel
Informing, parallel informational possibility and necessity, transfer
of information among parallel processes, informational appearance and
vanishing, informational choice, memorizing, forgetting, and renewing
of information, informational interrupting and breakdown, and enriching
of information. For better understanding, several examples of formulae
including various operators are given. As it has already been
mentioned, in the continuation of the essay, in Part Two, formatign
rules, informational axioms, and informational transformation rules
will be included.

Informaci jska logika II. Drugi del: formalna informacijska logika. Ta
del spisa obravnava formalno informacijsko logiko, toda le del te
logike, in sicer definicije informacijskih spremenljivk in operatorjev,
ki oblikujejo.t.i.'Seznam primitivnih simbolov. V nadaljevanju spisa
bodo obravnavana podrobno se formacijska pravila, informacij%ki aksiomi -
in informacijska transformacijska pravila. Naslovna tema tega dela
spisa je uvod v formalno informacijsko logiko in osnovne informacijske
sbremenlji?ke in operatorji. V uvodnem poglavju je opisana sintaksa
oznac¢evanja definicij, teoremov, dokazov, primerov in informacijskih
sistemov. V naslednjem poglavju se uvaja ve¢ definicij informacijskih
spremenljivk in trije tipi ekvivalen&énih operatorjev s pojasnili
njihove uporabe v tem spisu. Naslednje podpoglavje je namenjeno
splo&nim informacijskim (meta)operatorjem, ki se razumevajo kot
operaci jske spremenljivke, ki jih je mogo¢e konkretizirati (jim
prirejati vrednosti) s t.i. partikularizacijo in univerzalizacijo (npr.
2z neupiformno substitucijo v informacijskih. formulah). Potem se
opredeljujejo operatorji informacijskega cikla., V okviru teh so posebej
obravnavani protiinformacijski in vmestitveni operatorji. Operatorji
paralelnega informiranja so najstevilnejgi. To so operatorji splosnega
paralelnega informiranja, paralelne informacijske moznosti in nujnosti,
prenosa informacije med paralelnimi procesi, informacijskega nastanka’
in izginotja, informacijske izbire, pomnenja, pozabljanja in
OFnavljanja informacije, informacijskega prekinjanja in preloma in
obogac¢evanja informacije. Z namenom boljsega razumevanja spisa je
“konstruiranih ve¢ primerov formul z razliénimi operatorji. Kot je bilo
e omenjeno, bodo v nadaljevanju tega spisa, v njegovem naslednjem delu
opredeljena 3e formacijska (oblikovalna) pravila formul, informacijski
aksiomi in informacijska transformacijska pravila formul.



Part Two:
Formal Informational Logic

I1.0. INTRODUCTION

Logical thinking is an Iimprovement of
natural thinking because it trims the
exuberance of natural thinking. Logical

thinking is a deliberate attempt to restrain
the excesses of natural thinking. This
regtraint is effected by selectively
blocking natural flow pathways.

Logic is the management of NO.

Edward de Bono [8]) 224

In the first part of this essay a general and
non-systematic (intuitive) view of information-
al logic and its possibilities were shown,
dealing principally with the philosophy and
conceptualism of informational formalization
through introduction of a new semantics for
basic logical operators. In this, second part
of the essay, an informationally axiomatic
approach will be given, constituting the so-
called symbolic gystem of informational logic.

For the purpose of clarity of the new
formalism, we will introduce several symbols
for operators with already known, but also new
semantics. Furthermore, we will use particular
forms of marking and presenting definftions,
theorems, prooefs, and examples. Among these
formalistic parts of the essay we shall put

explanatory inserts for making formal
achievements more picturesque and
comprehensible. In a formal as well as in an

we shall develop and reveal
a novel understanding of the arising
informational formalism which, to our opinion,
can constitute the possibility of today’s and
probably also of tomorrow's informational
investigations and understanding.

intuitional manner,

To have a good perspicuity, we shall use the
‘following syntax for lIabelling definitions

(DF), theorems (TH), their proofs (PR),
examples (EX), and informational systems (SY):

: . _DF1
[Syntax of labelling]

{label) iz
{{(characteristic_formula})]

{type) ::= DF|TH{PR|EX|SY

(number) ::= 1(2(3]...

(type){number)

Definitions will begin by their label at the
left of their first 1line and will end with the
‘mark '®'. Theorems will begin by the label in
the middle of their first line and will end
with the mark '®’. Proofs, examples, and
informational systems will begin by the label
at the right of their first line and will end

with the mark ’'®’. Generally, texts of
definitions, theorems, proofs, examples, and
informational systems will follow the general
syntax

(label)
{(text_of_the_type) 'm’

This order of labelling will bring to the text

-

the necessary systematics and uniformness. [ ]

SOME BASIC INFORMATIONAL VARIABLES
AND OPERATORS

II. 1.

The battle of reason is the struggle to
break up the rigidity to which the
understanding has reduced everything.

G. W. F. Hegel [9] 53

In this section (II. 1.) we shall try to create
a sufficiently broad basis of semantics of
informational variables and operators, so that
in the subsequent sections of this essay it
would be possible to construct the axiomatic
basis and the mechanisms of constructing
informational formulae by means of proposed
formation and transformation rules. The
semantic basis of this section is relevant for
it can substantially influence the
possibilities of ariging of informational
logic. In this illumination we have to develop
the semantics of informational variables and
particularly of informational operators,
considering the limits of the intuitive concept
of information within the attainability of the
human informational mind.

As in some recently discussed cases, we should
like to distinguish clearly the variables
concerning information, and those concerning
Informing. Although information is in no way a
passive informational component, in some
expressions it will be put comprehensively in a
passive state, and it will function as an
operand. In this state information will be
denoted by a small Greek letter. However, it is
not to say that information will not influence
other information or that it will not function
as an implicit operator. Informing as an
informational operator over information will be
denoted by a capital Latin letter. However, it
does not mean that Informing is not under the
influence of other Informing or information,
that is that it does not function as an
(implicit) informational operand. Except of
these two types (categories) of information
(called information and Informing) we shall
have some distinguished (logical) operators,
considering the specifically investigational or
informationally principal properties of
information. These distinguished operators will
constitute the logical or philosophical
background of the presented informationally
logical discourse,

J1.1.0. Tnformational Variables
DF1
{variables] :
Variables, presenting informetion in cases of

operands and operators, wWill be denoted by
distinguished small Greek or capital Latin
letters and operational symbols. In cases of
general information representing informational
operands as variables, letters a, 8, ... , w
(non-indexed and indexed) will be used.
Exceptionally also identifiers written in
normal or Italiec will be useful for
representation of informational operands and




operators. Informational cases corresponding to
partiéular forms and processes (e.g. counter-
Informing, counter-information, embedding,
information of embedding, metaphysics, etc.)
will be marked by distinguished letters in
indexed and non-indexed form. [ ]

[Variables]DFzz

Variables, representing information of a living
being (cell, organism, etc.), will be, for
instance, u for metaphysics, ¢ for sensory
information, A for motor information, m for
emotional information, etc. Exceptionally also
identifiers written in Jtalics, will be used.
Further, n will be used for marking the
possibility, v for the necessity and for the
net of informational traces, A for marking
informational lumps, 7T for informational
traces, etc. . | ]
[Variables]DF3:

Variables, presenting processes of Informing or
Informings as operand variables, will be
denoted by distinguished capital Latin letters.
In the cases of general Informing, I (non-
indexed and indexed) will be used,
Exceptionally also identifiers written in
Italic will be used., To Informing 1
corresponding counter-Informing and informatio-
nal embedding will be denoted by C and E (non-
indexed and indexed), respectively. |
[Variables]DF4:

Variables and operators, presenting processes
of Informing of a living being, will be denoted

by M, 8§, L, Y, etc., for metaphysical

Informing, sensory Informing, motor Informing,

emotional Informing, etc., respectively. a
DF5

[Variables] .

The general variable representing any operator
of informational logic will be the symbol k and
other distinguished symbols declared as
informational operational variables., These
variables are representatives of generative
sets of all (also the imaginative ohes)
possible informational operators. The values of
these operational variables will be subscripted
or superscripted operators of the type E or
gsimilar operator symbols or a semantically
determined common symbols (e.g., A, Vv, >, =, €,
c, X, N, U, o, +, =, etc.)., It is to stress
that informational logic introduces the
institution of operators being information31
variables in a similar sense as it introduces
variables representing possible operands. 1In
some cases, operational variables (markers for
operators denoting variables) will be called
metaoperators. The direction of the operation
of an informational operator can be subscripted
by » (from left to right) and by « (from right
to left). [ ]

Although variables rebresenting information and
Informing will be passive and active or will
have the roles of operands and operators, some
especially distinguished information-logical or
information-theoretical operators will be
introduced into the "logical" discourse which
follows. Some of these operators will be
semantically broadened to satisfy also the
requirements of the most general informational
circumstances (informational phenomenology).

1IT.1.1. Types of Equivalence Operators

.Equivalence operators concern the opposite of
the difference which is the most natural

phenomenon of information. Informational
equivalence (relations) must be considered to
be purely theoretical, that is symbolical.
Materialized, processible, or phenomenological
cases of the so-called strict equivalence do
not exist in nature; they can exist solely as
informational phenomenon of abstraction,
idealization, or, in general, as a being's

metaphysical imagination.

Dr1
[Operators] :

" Any concrete equivalence operator represents an

operational value of the operational variable-

E. Of course, we can also have an equivalence
marked by E_» for

operational variable

instance. In our discourse only three different
types of equivalence operators will be used,
namely,

'= ' for definitional equivalence,

: for symbolic equivalence, and
T=? for logical equivalence. u

The definitional equivalence always introduces
semantics of a new symbolism. The symbolic
equivalence introduces (in fact, by definition)
simply a new symbol, for instance, a shorter or
a more adequate one. The logical equivalence
concerns the classical logic (e.g. the truth
and falsity) in informational well-formed
formulae (iwffs). ‘

I1I.1.2. General Informational Metaoperators

BTN we seekh approved or verified
definitions, the content of which is not
assumed merely as given, but is seen and
known to warrant itself, because warranted
by the free self-evolution of thought.

G. W. F, Hegel [9] 146

DF2
[Operators] H

Two general metaoperators {informational,
however operational variables) of Informing
will be introduced. Let us have the following
definition:

Fvd =

“pf 'informs’ Y

'inform?® . \%
'is_informed’' v
'are_informed’

In this case, k and = are understood to be

,unary, binary, or multiple prefix, postfix, or

infix operators (as it will be presented later
in several cases), which generally concern
operand, operator or mixed information (for
instance informational well-formed formulae
within a logical system of information). In a
general;case (the so-called universal case) the
operator F will incorporate also the meaning of
the operator = and vice versa. Thus, the usage
of the operator F will denote not only the
meaning of both of them but alsoc an arbitrary


file:///ised

particular operational meaning. It is to say
that operators F and § will concern a general
case of Informing as well as the so-called
cyclical Informing or an integration of several
informational cycles. In a similay way, they
will represent also the so-called parallel
informational cases of Informing. According to
their application, needs, and the goals of an
informational scenario, these metaoperators
will be particularized (informationally
specialized) by using subscripts and
universalized (informationally generalized or
variegated) by using superscripts. It is to say
that operators k and § are symmetrical with
regard to the direction of operation, for
instance, from the left to the right and vice
versa, respectively. It would be quite
sufficient to introduce only one of them and
determine the second one as a particularization
of the first one. n

EX1
[Operators] :

The introduction of two operators £ and o
instead of only one of them enables the
expression of a parallel process in a single
linear form. For instance, instead of two
parallel processes « k B and B 4 v, it is
possible to write simply o B o 7. In this
case B is informed by a and simultaneously by
Y. ]
[Operatora]DFS:
As mentioned in the previous definition, we can
define the following two operators with their
directionally different meanings:

o

k “bf

=

o =Df

A=, Dol A H) and
34, BE)eld A F)

where these expressions are read as "there
exist operators .., and ... such that (.) ...".
A is the relation of dominance. In the first
definition, operator H is the so-called feed-
back operator (or to | subordinated operator)
and so is E in the second definition. In both
cases, the relation of dominance A is not
commutative. The feed-back operator is in fact
functionally weaker than the main operator, so,
it is put into the superscript position. We
introduce the so-called operator (or relation)
of the dominance of Informing A, where for the
first and for the second case

A and H4FE

were valid, respectively. [ ]

DF4
{Operators} :

The operators h# and ## in the previous
definition can be understood as
universalizations of the operators k£ and <. In
these cases it would be meaningful to introduce
the superscript mark of universalization * in
the following way:

* B * [

F e F and 4 Tpp

DFS
[Operators] :
In opposition to [Operators] two general
metaoperators (informational variables) of non-
Informing can be introduced. Let us have the
following definition:

'does_not_inform’ v
'do_not_inform’ \
'is_not_informed’ Vv
'are_not_informed’

It is to understand that ¥ and 4 are unary,
binary, or multiple prefix, postfix, or infix
operators concerning a general, a cyclical, as
well as a parallel informational case. It is to
stress that a particularization of these
operators does not mean a non-Informing for
cases, which do not concern particularization.
Thus, non-Informing really remains only
particular, n

# for instance has the meaning of a general
non-Informing. The more universally the
operator k is determined, the broader is the
domain of non-Informing of the operator . A
particularization of f localizes the non-
Informing +to a particular domain. In the case
of #B for instance, the domain of non-Informing

is narrowed to the domain of belief (the
subscript B). In classical logic, #T can have

the meaning of the non-true Informing, i.e. of
the false Informing. In this respect #T

becomes logically equivalent to FF’ ete.

[Operators]DFG:

DF3
In 8 similar way as in [Operators]) four

additional (universalized) operators of
Informing can be defined, for instance:
A _
E =oF I(F, Aol & 4)
S
¥ =D Ik, A 28 H)
L
A = I BN AR
& =g B (A8 F)
The short form notation of these operators
/* * /* *
could be, for instance, F , # , 4 , and 4 ,
respectively. n

As it can be understood from these four cases,
a universalization means also absolutizing in
the sense of Informing. In the last four cases
universalization has in fact been unionization
(for instance, in set-theoretical sense) of two
informational operators, which becomes evident
from the following definition:

[0perators]DF7:
The universalization of two operators (opl) and

(opz) can be achieved by defining the new

operator in the following way:

(op,>
(op )" "2 =pg (oP) vy (opy)
where the defined universalized operator can be

marked by

(s)*

*
(op> or  (op*?

where (s) is the syntax variable of symbols and
the syntax variables (opl) and (opz) are

markers for generative classes (types) of
informational operators. The disjunctive
connective v“ emphasizes the parallelness of

(opl) and /(opz). Additionally, (opl) A (opz)




can be defined. . ' | ]

DF8
{Operators] : .

Now, it becomes evident that also universalized
operators of explicit non-Informing can be
determined. According to the
definitions of operators, the following two
cases can be distinguished as consequently the
non-Informing ones: :

. I(p, el & A and
Dt !

b

4 u(#, ¥).(4 4 F¥)

“pf
. /% /*

These operators can be denoted as § and # ,

respectively. - -

II.I;S..Operators Concerning the Informational
Cycle

Informational cycle needs to be additionally
explained form the point of view of semantics.
This cycle is under-stood to be an
informational subprocess with some
characteristic basic processes. - In general two
basic processes or characteristic cyclical sub-
Informings can be distinguished: the so-called
counter-Informing and embedding of the arisen
.information called counter-information. These
two processes constitute the so-called
Informing of the informational cycle. In this
respect, similarly to the case of general

Informing, two additional (generally cyclical),

metaoperators can be introduced.

Drg

[Operators] :

Two general operators (operational variables),
explicitly concerning the informational cycle,
can be introduced in the following way:

'informs_in_a_single_

PV =

informational_cycle’ \

'inform_in_a_single;
informational_cycle’ v

’is_informed_in_a_éingle_
informational_cycle’ Vi

’are_informed_i%_a_single_
informational_cycle’

Of course, the cyclical operators | and - can
be understood to be subclasses of the general
operators k£ and =, respectively. Also, the
operator |- can be universalized to incorporate
the meaning of the operator -, and vice versa.
It is to stress that the operators } and 4
concern explicitly the so-called cyclic
Informing. If these two operators are
particularized, the particularization can
concern only the so-called cyclical nature of
Informing. Thus, each particularized or
universalized operator of the type | or 4
concerns cyclical or intercyclical (ecyclical)
Informing. [ ]

Let us show and discuss some recursive
definitions of cyclical operators and the
meaning proceeding from these definitions. '

: 0
[Operat,ors]DFl H

- . DF3 |
Similarly to the [Operators] , it is possible
to determine in a recursive way two bi-
directional (universalized) operators, namely:

previous -

I, Dol 4 ) and

o e
- ) .
= 3 - A
- Df (4, F)-(H F)
whére these expressions are read as "there
exist two cyclical operators ... and ... such
that () ...". In the first definition,

operator -1 is the so-called cyclical feed-back
operator (or to | subordinated cyclical
operator) and so is |- in the second definition.
As | and - are already cyclical, the operators

-

I and AF in fact concern intercyclical
processes (as cycles between two cyclical
processeé). However, c¢ycles can include sub-
d&cles in a serial and parallel form, thus,
cyclical (and non-cyclical) operators can
appear without hesitation within informational
cycles. Similarly to the definition

DF4
IOperators] , these two general intercyclical
operators can be denoted in their universalized
form in the following way:

* =l * =
= d =
- Df - an - DE ! '
. ‘ [ ]
DF11
[Operators] :
sk DF10 .
In opposition to the [Operators] , according

to the [Operators]DFs, two cyclically general
metaoperators (informational variables) of
cyclical non-Informing can be introduced. So,
let us have the following definition:

AV

e 'does_not_inform_cyclically’ Vv

'do_not_inform_cyeclically’ \
'is_not_informed_cyclically' v
'are _not_informed_cyclically’

If Informing is not cyclical, it can still be
the general, parallel, or non-cyclically
particular one. In this respect, the cyclical
non-Informing is an informational particularity
too, concerning ‘the concept of informational
cycle. [ ]

The semantics of the informational cycle has
been constituted through the introduction of
two characteristic cyclical informational
processes: counter-Informing ~and embedding of
arisen counter-information. Within the cycle,

the counter-Informing is’ the so-called

progressive {(informationally generative)
process, in which counter-information arises.

The embedding of arisen information is the so-

called regressive (informationally connective)
process, which is necessary to keep the arisen
counter-information preserved for future
Informing, The informational cycling becomes
possible through the circulation of progressive
{counter-informational) and to these processes
following regressive (informationally
embedding) processes. However, in this circular
or cyclical process, counter-Informing and
embedding are cyclical by themselves or they
appear as (parallel) sub-cycles of the
informational cycle. And this has to be kept in
the concept of the informational cycle!
DF12

[Operators]) : .

Eight particular, but at the same time general
enough operators of the informational cycle are
the operators concerning the cyclical counter-
Informing and embedding. It is to understand
that these operators have a metameaning and



have to be distinguished from concrete
Informings, denoted by capital Latin létters.
Particular metaoperators can be obtained by
indexing (specializing) of the general meta-
operators. Thus, the following four definitions
for these operators can be proposed:
FC v AC =pg 'counter-informs_in_a_single_
informational_cycle’ v
'counter-inform_in_a_single_
informational cycle’ v
'is_counter-informed_in_a_
single_informational _
cycle’ v
'are_counter-informed_in_a__
single_informational_
cycle’ '

c c Df 'does_not_counter~inform_in_
a_single_informational _
cycle’ Y

’do_not_counter-inform_in_
a_single_informational _
cycle’ v

'is_not_counter-informed_in_
a_single_informational_
cycle’ \%

'are_not_counter-informed_
in_a_single_informational__
cycle’

FE v'{E =Df 'embeds_in_a_single_
informational_cycle’ \
'embed_in_a_single_
informational_cycle’ v
’is_embedded_in_a_single_
informational_cycle’ v

'are_embedded_in_a_single__
informational_cycle’

'does_not_embed_in_a_single_
informational_cycle’ Y

'do_not_embed_in_a_single_
informational_cycle’ \

'is_not_embedded_in_a_single_
informational_cycle’ v

E E Df

'are_not_embedded_in_a_single_
informational_cycle'
| ]
EX2
[Operators] :
Some possible definitions of the cyclical
operators of Informing are the following:

F “bf FC E, where
-
E = ) . A
Fo O [ N N
- =p¢ - E, where
F
%C E Df B(ﬂc, FE)-(ﬂc A FE)
In these definitions FC' FE' 40, and 4E are

cyclical by themselves (by definition). Besides
these cyclicities (the informational cycle and
within it the cycles of counter-Informing and,
embedding) the cycles of counter-Informing and
embedding can be understood as informational
processes parallel to each other. ]

EX3
[Operator] :
Now we can put the following question: How can

*
the operator | be informationally

interpreted, keeping in memory that it was

-

determined as } ? It is possible to give the
following definitional interpretation:

4

Foo= kg Agr g bl

E' '¢' 'E
((kc a 4E) A (40 a FE))

Df

This interpretation is a short-form expression
of

o=

Df 1

Er Cr I-E).

(((B(FC, 4E).(FC A 4E)) a

3(%c. -

3 . A
( (401 FE) (40 FE)))
a

* * DF10
The operators |- and -4 in [Operators]
in some respect counter-cyclical, for | creates
one cycle and - the other. These counter-
cyclical processes become obvious in counter-
directional counter-Informings FC and 40 and in

counter-directional embeddings FE and 4E' So

far, we have explained to some extend only the

4 +

operators - and -4 . According to

DF6 .
[Operators]| , we have the following:
DF13
[Operators] :
Let us define the following four cases of

complex cyclical operators and explain their
meaning:

Al
F =pf A, Ak & A)
4L
# “be I, et s )
H
- =pf (4, Fleld & ¥)
Foos
4 =pf (A, F)o(A 4 F)
The short-form notation of these operators are,
/* * /% *
for instance, L, ¥, 4, and A

respectively. The operator FH, in fact, is
reduced to }, for backward cyclical non-
Informing can be simply excluded as an
additional explanation. Irrespective of the

relation of dominance, similarly happens to AF.

In this way, the operators V% and 4“ can be
reduced into . n

lOperatofs]DFl4:

Two complex cyclical operators of explicit non-
Informing can be determined in the following
way:
A
¥ nf
¥

bl =Df 3(A, FletA 8 ¥)

A, Al 8 A and

* /¥
These operators can be denoted by H/ and A ,
respectively. Evidently these complex cyclical
operators can be reduced to F or 4. [ ]




I1.1.4. Operafors Representing the General
Type of Parallel Informing

II.1.4.0. Introduction to Informational
Parallelness : - .

Informational parallelness belongs to the most
complex and semantically most pretentious
problems. The state of the,art of parallel
Informing will depend substantially on the
possibilities hidden in the meaning of the
expressiveness of parallel informational
operators,-~It- is clear that we have to
appropriate a sufficiently. pbwérfﬁl set of
parallel informational operators quite at the
beginning of our logical:discourse. This set of
parallel operators must be diversely rich and
has to cover imaginable possibilities of
parallel informational connectedness, i.e. of
parallel communication and informational
interaction. ,
It became evident already in the framework of
the general and cyclical Informing that we have
been in many cases confronted with +the
appearance of the so-called parallel
informational processes, If the processes are
parallel, there should exist an informational
connection among them, via communication and
informational interaction. Parts of information
are influencing other parts of information or
themselves. There can be several levels and
forms of information constituting the so-called
informational interweave, for instance, on the
level of operands and operators. First, we
shall show a general (very formalistic) case of
parallelness on the level of informational
operators, not searching into details of the
parallel structure. Then, we shall prepare the
philosophy of parallel possibility and
nécessity of informational interweaving by

introduction of particular operators. Next, .

operators of the informational transfer
(communication) will be determined. And at the
end of this section we shall deal with
informational operators of appearance and
vanishing, as well ‘as of choice, memorizing,
forgetting, renewing, interrupting, breakdown,
and enriching of information.

Ir.1.4.1. Operators of the General
Parallel Informing

In this subsection we shall in fact repeat the
philosophy of general Informing, introducing
operators of parallel Informing.
[Operators]npls:

Two general metaoperators (informational
variables) of parallel Informing_will be

introduced. Let there be the following

definition: ,
Fvda =, 'informs_in_parallel’ v
'inform_in_parallel’ v
'is_informed_in_parallel’ v

'are_informed_in_parallel’

- As usual, [ and 4 are understood to be unary,
binary, or multiple prefix, postfix, or infix
parallel informational operators. Here the

parallelness concerns the appearance of at
least two parallel operators. By introducing
parallel operators we are in fact concerned
with a system: of parallel informational
processes.. The appearance of | and 4 means that
there will exist at least one more operator of

" the type § and 4|, respectively. The operators [

and 9 point to the connectedness (parallelness)

of 'the process possessing | or I with other

informational processes, having operators of

the parallel type. The parallel operators. | and

4 could be particularized and universalized in

’ DF2

the way we have described in [Operators] . |
DF16

[Operators] :

It is evident that similarly to the previous

cases of informational operators, parallel

operators can be made complex too to obtain

their bi-directional function:

=
"

=Df 3, ).t a4 ‘and

4 A, EB)otd 8 )

“of
The superscript operators in the last two
expressions are the so-called feed-back
parallel operators. This feed-back parallelness
means that in an infix notation the right side
process of the expression is additionally
parallel connected to the left side (first
expression), and vice versa (second
expression). The relation of dominance A is
understood in the usual manner, so that the
left parallel operator dominates over the right
one.

The operators #4 and ## can be understood as
universalizations of the operators | and d, and

* *
marked by [ and § . If the universalization of

‘the operators is comprehended as an operational

complexion, the particularization always hag
the meaning of operational specialization. ]

DF17
[Operators] :

DF16
Tn opposition to [Operators] two general

parallel metaoperators (informational
variables) of parallel non-Informing can be
determined: ‘

B v 4 “be 'does_not_inform_in_parallel’ - v
'do_not_inform_in_parallel’ v
'is_not_informed_in_parallel’ Vv

'are_not_informed_in_parallel’

To inform in parallel has the meaning that the
process in question informs more than one
informational process concurrently. To be not
informed in parallel means that at the most one
process of Informing has the influence on the

process in question. | ]
F18
Operators]D :
s . DF16-
In a similar way as in [Operators] the four

additional complex operators of -parallel
Informing can be defined,. for instance:

BUoe 3 e A
N A T TN e
£ med ek
A = A Eds b



The abbreviated notation of these operators can

/* * /* *
be F , ¥, 4 , and 4 , respectively. The
philosophy of these operators can be quite
complex regarding the parallel Informing and
parallel non-Informing. It is worth mentioning
that distinct parallel operators in the above
compositions can be particularized in different

ways, so that parallel Informing and parallel

non-Informing may not be in the opposition at

all. .
DF19

[Operators])
Now it becomes evident that also universalized
operators of explicit parallel non-Informing
can be determined. The following two cases can
be distinguished as consequently the non-
parallel Informing ones:

and

S I O LR
I

A = A, W) -4 8 B)

Df
/* /¥
These operators can be denoted as ¢ and 4 ,
respectively. By their appearance these
operators exclude the so-called general
parallel Informing from informational processes
they concern. [ ]

II.1.4.2. Operators of Parallel Informational
Possibility and Necessity

Information and Informing are informationally
interwoven phenomena. In principle, the
interweaving of information is circularly
spontaneous and represents merely another form
of information, called informational
interweaving. This interweaving can be
comprehended as informational connectedness or,
more generally, as informational parallelness.
The question is how this parallelness arises
and what are its possibilities and necessities.

A spontaneous way of informational arising does
not limit the arising of connectedness among
various entities, cases, and parts of
information and Informing of information. In
static information (algorithms, today's data
structures)}, the connectedness of static
informational jitems is fixed, determined as
informational necessity. In general,
the interweaving of information can be seen as

a possgibility and necessity of informational
parallelness.
. DFé6
[Variables] :
Let us introduce +two general markers,

variables, and operators m and v, denoting the
notions of possibility and of necessity,
respectively. First, n and v will be used as
markers, for instance, marking specific
informational operators concerning possibility
and necessity. Thus, it 1is possible to
introduce informational operators

ete.

k: ¥ }- 1 A ’ #" L3

T, V.,
ki v b4 v fl 1]

Further, it is possible to use n and v as

variables, for instance in
u(n)y W(B)l I(v), n(C), v(E), =n, v, etc.
Informational operators, concerning primarily

the possibility and necessity, are for example:

10

T, v, ®, v, q, [, ete. L
] I b v
DF17
[Vvariable] :
Let a(n") mean that information « is parallel

accessible (in an informational input and

so that information m, is arising

1]

as the possibility of a parallel informational
connectedness (communication and interaction)
among various informational entities., In this
expression n" is a regular informational

output way),

variable of information o. It is to say that =

il
is a regular or an inherent property (an

element of informational axiomatic basis) of
the arising information «. »

DF8
[Variables] :
Let u(v") mean that information a has a
(concrete) {in

necessary parallel structure v

]
input and output way). Of
the

so that o can be

an informational

course, by v“, in u(v") also parallel

structure of « is determined,

decomposed in parallel informing processes
which communicate and interact with other
informational processes. Besides parallel
informational connectedness with other

information, v" denotes the so-called necessary

parallel structure and organization of «. [
EX1

{Variables] H

Information of possible and necessary

and v"
information a through particular
and F ,

v

is the information

information of parallel connectedness =
arises within
Informings which can be marked by k

for example. In general, n” ,
of possible parallel connectedness. E.g., n“(a)

concerns the
connectedness of o.

possibility of parallel

Thus,
ak 7w (a)
n

denotes the process of arising of information

concerning the possibility of parallel
connectedness of information . Further,
n“(a, g) concerns the possible parallel

connectivity between a and B. To some extent,

. belongs to an informational entity. So,

1l
n"(a, 8) can belong to «, to B, or to both of
them, if o and B

So n“(a, 8) may be split into n“(d) and n“(s),

"cooperate" informationally.
as the possible parallel connectivities of «

and B, respectively.

information of necessary

parallel V“(T)

the necessity of parallel connectedness of 7.
Thus,

Similarly, v" is the

connectedness. E.g., concerns

TE v, (7)
v |

denotes the process of arising of information
concerning the necessity of parallel
connectedness of information T. Further,

v"(T, 8) concerns the necessary parallel
connectivity between 7T and &, To some extent,

v belongs to an informational item. Thus, v"(T




, 8), for instance, to 8, or

to both of them, if ¥ and 8 "oooperaté"
informationally. It is therefore possible
that v (Y, 8) be split into v (y) and n (8), as

can belong to ¥,

the necessary parallel connect1v1t1es of Y and
8, respectively,. . L

II;1.4.3. Operators of Transfer of Informatiqn
among Parallel Processes -

Information of possibility and necessity of
informational connectedness is the essential
point of informational parallelness. Certainly,
informational processes can exist in parallel
without any mutual informational influence
{relation, transfer, dependence). It means that
informational realms of completely isolated
processes are separated too.

In this section our intention is to introduce
some operators of informational connectedness
which realize the so-called -proper parallelism
of informational processes or briefly the
parallel informational system. As we can
understand, the notion of
surpasses the so-called sequentialness,
concurrence, and temporalness of a system and
turns philosophically into the structuralness
and the organizing principles of information
and Informing of information. ’

[Operators]) DF20,

If in an 1nformatxonal formula operators of the
types [ and 4 appear, it means that this
formula possesses some informational operators
of connectedness with other formulae. There are
several possibilities to determine the so-
called operators of informational
communication. The aim of these operators is to
transfer information from one informational
process to the other. In this way, we can
introduce the following simple operators of
transfer:

-t Y 'carries _off’ v
. 'carry_offt’ \
"is_carried_off’ v

'are_carried_off’

In this definition T is a regular informatiohal

operator of carrying-off. As we can uUnderstand,
this operator can have an active and a passive
mode. If o 7, information « carries off and if
T «, information « 'is carried off. Further, if
a T B, information w carries off information B.
It 1is possible to define Ta v Tﬁ'instead of 7T

in the last definition.

For the second operator of transfer we take:

- Jbri 3
d DF r%ngs v
'bring’ Y
'is_brought’ \Y]

'are_brought'’

In this definition | is a regular informational
operator of bringing, which can have an active

or a passive mode., If a |, information o brings
and if | «, information o is brought. Further,
if « L B, information « brings information B or

information B is brought by information «. It
is possible to define }- instead of | in

A
e i«

the last definition. ]

parallelness -

11

" process.

There always exist pairs of particular (fixed)
operators 7 and |. Further, we can imagine how
these operators -can be particularized and
universalized. We can use [, and k¢, for

but also TC and ¢E for

counter~Informing
Universalizations

of 'these operators could be T'L and ¢T, for
instance. For complexed operators of
informational transfer special symbols can be
introduced. - '

instance, marking

operators of transfer within |
and embedding, respectively.

[Operators]DFZI:

: > RN DF20
According to the definition [operators] , it
is possible to determine operators which block
the transfer of information. Thus, we can
define two 1nformat10nal "blockers" in the
follow1ng way:

T/ “pf 'blocks_to_carry_off’ . %
'block_to_carry_off’ v
'is_blocked_to_be_carried_off’' Vv
'are_blocked_to_be_carried_off’

and

¢/ =D 'blocks_to_bring’ v
'block_to_bring’. \

'is_blocked_to_be_brought’' v
'are_blocked_to_be_brought’

These blocking operators of informational
transfer prohibit explicitly the transfer of
1nformat10n in question in those 1nformat10nal

sysfems, which concern the secur1ty, for
instance, of life information. Further, in the

last definitions, it is possible to defipe T/*
v T/@ an ¢/+ v ¢/F ins;ead'of. T) and‘ ¢/

respectively. ) [ ]
EX4
[Operators] :
Let it arise information which can be
characterized as catastrophic. This sort of
informati-on which regularly arises in an
informational process c¢an cause catastrophic
consequences - when transferred to another'
process. Let this information be denoted by E%.

Thus, let us h&ye an initial parallel system

kB, T8
where - in the

first process
information. ¢ a’

arises  as a

So,

catastrophic
consequence - of

parallel Informing k.

a B L EH’ T 8
marks the appearance of
within information B. Now, let «

The  operator :L
information ¢

information ¢

the

block the carrying-off of
let v block Eh

and
to be brought into second

Thus; there is

(.7, €, ) B, (¥ TR

4 4

This completes the example using operators of
blocking informational transfer. L}

DF22

F &

[Operators]
Now, it is possible to define more general
operators of informational connectedness,
namely the operators of inter-informational



Informing. These operators inform from the
environment of a given information, e.g., from
information «, using a particular sub-

information ¢ within a« on the way from an

informational transmitter to possible
informational receivers {(sinks). The way
between a transmitter and a receiver 1is

performing as regular Informing, so that these
general operators of informational
connectedness have the function of Informing,
gimilar to the functions of general operators.
These operators can certainly be particularized
to achieve the functions of operators T and |{.
The aim of these operators is to conduct
information in an informational system not only
through carrying of f and bringing of
information, but also through regular Informing
of this information on the way to informational
receivers. In this sense these operators

perform as regular operators of Informing. Let
it be:
T . = 'sends_and_informs’ Y
Df
'send_and_inform’ %
'ig_sent_and_informed’ v
'are_sent_and_informed’
and
4 =pf 'receives_and_informs’ v
'receive_and_inform’ \
'is_received_and_informed’ Vv
'are_received_and_informed’
These operators can be read in the following
way:
a T means ’a sends and informs’
a, B 1 means 'ao and B send and inform’
T« means ’'a is sent and informed’
Tt «, B means '« and 8 are sent and
informed’
[~ 3 <] means ’a sends and informs B’ or
'8 is sent and informed
by «f
o, B % v, 8 means 'w and B send and inform
v and &' or
'y and & are sent and
informed by « and g’
and
o | means ’'o receives and informs’
a, B I means 'o and B receive and
inform'
J « means ’'a is received and
informed’
J o, B means 'ao and B are received and
informed’
a | B means '« receives and informs @'
or
'8 is received and
informed by o’
x, Bl vy, 8 means '« and B receive and

inform vy and 8’ or
'y and 8 are received and

informed by « and 8’

This completes the explanation of the operators
of inter-Informing f and J. In the last two
definitions of operators 1 and |,
possible to put ﬂa v ﬂ# and ﬂ» Y &* instead

T and {,

it is
of

respectively. ]

12

DF23
{Operators] .

We can certainly define two non-inter-
informational operators of Informing; these
operators can also be understood as general

operators of non-Informing particularized in
the described manner. Thus, we have the
following definitions:
v/' =bf 'does_not_send_and_does_not_
inform’ %
'do_not_send_and_do_not_inform’ v
'is_not_sent_and_is_not_
informed' v
’are_not_sent_and_are_not_
informed’
and
&/ =bf 'does_not_receive_and_does_not_
inform’ v
'do_not_receive_and_do_not_
inform’ v
'is_not_received_and_is_not_
informed’ \%
'are_not_received_and_are_not_
informed’
Also in this case, in the wupper definitions,

operators ﬂ/ and u/ can be replaced by

disjunctions ﬂ/a \ ﬂ/k and ﬁ/a Y “/«' ]

I1.1.4.4. Operatbrs of Informational
Appearance and of
Informational Vanishing

In this subsection we shall enter into the most
substantial discourse of Informing which
concerns informational appearance and
informational vanishing. Informational
appearance is for instance the arising of
caunter-information and thg grriving of sensory
information to human cortices. Informational

vanishing is for instance the dieing of a
being’s metaphysics or the ceasing of
information because of certain changes in an

outside phenomenon.
DF

[Operators] F24:

Let us have the following definition of

the operators of informational appearance:

L v b 'causes_the_appearance_of' v
'cause_the_appearance_of’ \
'comes_into_existence’ \

'come_into_existence’

Information a, which informs, causes the
appearance of counter-information w, or
counter-information w is coming into existence

through the Informing I of information o«. Thus,
o hI w = a b ow or -
w #I o = w Ja
[ ]

[Operatora]Exs:

It would be very useful for later axiomatic
construction that we become aware of the
significance of the previous-definition, which
directly induces the following axiomatic




formula:
o [ > L w

This formula says the following: if information
o« informs, then counter-information w is coming
into existence. But it is evident that this
axiom is only partial, for we can put a more

complete one, such as:
({x F) v (F a)) > (L w)
Further, we have some other

axiomatic
possibilities, for example:

a F - > o L w and
o L w > o = ' ‘
which yields
o k= = o L ow

‘etc. © ’ ‘ =

DF25
[Operators] : .

) DF24 . . y
According to [Operators]) , it is possible to
define two operators of informational non-
appearance, for instance:

J = 'does_not_cause_the_

Df
appearance_of’ v
'do_not_cause_the_
" appearance_of’ v
'does_not_come_into_
existence'’ \
'do_not_come_into_
existence’

In case of these operators, for instance, the
outside information does not appear. It means
that the informational environment is not
delivering information which could; in the form
of, let us say sensory information, arrive to
the human cortices. Also, these operators
represent Informing which lacks the substantial
component of Informing, namely the coming of
counter-Information into existence. In this
second case we have to do with a technological
gystem, which does not counter-inform (which
does not have the component of informational
arising), but can accept information . coming
from its environment and produce information in

a traditional way, through its algorithmic
performing. ]
’ EX6
[Operators] H
DF
According to [Operators] it is possible to
construct several axiomatic formulae, as the
DF25
consequences of [Operator) . Thus, we can

have the following axiomatic presumption:

o B _ > L/ W
This formula says the following:
o« does not inform, then counter-information w
is not coming into existence. However, it is
obvious that this axiom expresses only a
logical particularity, for one can put the
following example:

if information

((ax BE) A (F «)) > (L/ w)

Further, we can construct another axiomatic
possibility, for instance: '

13

({a ) ~ (B o) A e d) A (4 o)) 3

((L/ w) A (J/ w))

Several similar examples can be constructed. ®

The operators of informational appearance
indicate also the beginning of a new process,
the arriving of new information, and,
certainly, the coming of information into
existence. In this way, the operators of
appearance are specifically involved in the so-
called arising of information or in Informing.
The operators of informational vanishing are in
a certain contradiction with the operators of
appearing. They indicate the ending of an
informational process, its abolishing. In this
way, the operators of vanishing are
gspecifically involved in the so-called ceasing
or coming of information and its Informing to
an end. : :
DF26
[Operators] :
It is possible to have the following definition
of the operators of informational vanishing:

v =Df 'causes_an_end_of’ \
'cause_an_end_of’ \
'comes_to_an_end’ \Y

'come_to_an_end’

Information «, which informs, c¢an cause an end
of itself {(comes to an end) or of information
#. The notations of these facts are:

o 1 or r o and a 1B or B INa
Informational items «, 8, ... , 7T, wWhich
inform, can cause an end of themselves (come to
an end) or, for instance, of informational
items' §, m, ... , ¥. The notations of these
facts are:

Ay 8, e 3 ¥y 7 or roo, 8, . » Y
and
Qvﬁy LRI 1'}" A Ey Ny 00 ,{ or
El TNy o v 1{ r Xy ﬁ, vee 0 Y L}
EX7
[Operators] H

The previous definition can induce several
consequences of axiomatic and theoretic nature.
The most natural one would probably be

o kB > a 1
T‘.
where the operator » has the meaning of "if
b4
’ ’, then it is possible that '...’"., In this

formula we have to do with possible implication
or with implication of possibility. If
information & informs, then it is possible that
its Informing will be stopped (or will come to’
an end). Further,

x> I T
4
If @ is coming to an end,. then its Informing I

stops; In this case implication ? is necessary.
Next, it is also possible to express the
stopping of a whole process, for example:

(0 By vee v ¥ B Eymy veey 200



In this case the particular process vanishes,
while its informational components can still
perform informationally. ]
[0perators]DF27:

To the operators of vanishing 7 and I it is
possible to define two opposite operators, the
operators of informational non-vanishing. It
can be done in the following way:

r =

'does_not_cause_an
/ / Df 5 5 - 7

end_of’ v
'do_not_cause_an_
end_of’ Y
'does_not_come_to_

an_end’ v

’do_not_come_to_an_

end’
Through these two operators it is explicitly
said that the stopping of an informational
process cannot occur in this state of
processing. So, the process is forced to
continue its Informing. In a deductive theory,
for instance, a well-formed formula, which is
already a theorem, can be forced to be
deductively developed (informed) to become a
new theorem. Further; as long as sensors of a
living being are intact (or are informing
normally), sensory information ¢ is appearing
continuously (e.g. rhythmically), so a 71, (¢ is
not coming to an end). / [ ]
EX8
[Operators] :

and 7, it is possible

/

to construct some preaxiomatic formulae.
have the following axiomatic presumption:

By means of operators 1/

Let us

a k > (ax 7 ATV a)

/ /
This formula says the following: if information
o informs, then information o does not cause an
end of itself and does not come to an end. The
last presumption can be broadened, of course:
((x F) v (4 o) ?

((x ) A (T o) A (T

-
/ / VLA

In the last formula merely the case 4 a was
added to o« k. Now, we can imagine the following
implication considering all possible cases of
Informing:

aEB @ {{o 1/ a) A {« 1/ B) A
(87, a) A (BT B) A
((a = B) 7/) A (7/ (x = 8)))

This formula presumes that in the process of
Informing o« k B none of its component,
including the process of Informing itself,

causes an end or is coming to an end. ]

II.1.4.5. Operators of Informational Choice

Informational choice is the inherence of
informational spontaneity. Informational choice
concerns and presumes the existence and the
informational arising of informational
alternatives, among which in a given situation

none, 8 single one, or some of them can be

14

chosen for further consideration of Informing.
The choice from a chaos of alternatives can
take into consideration the necessity and
possibility, a determined and an unforeseeable
decision of choice, a simple (predicative) and
a complex (informational) selection of
informational items, etc.

A mechanism or operator of choice can use its
own information of choice, a predicative
criterion by which it decides on truth and
falsity of a chosen element, an arising and not
absolutely predictive mechanism of choice, etc.
In our discourse of informational choice we
shall use only two typical informational
operators, namely, the simple choice (|) and
the complex choice ([]). Further, it would be
possible to introduce operators of choice
considering functions of possibility and
necessity (for instance, ln' a . Iv' and Uv).

DF28

T

[Operators]
In this definition, the following simple
informational operators of choice without and
with predicative criterion will be determined:

Iy .o 1+ 1 , and | Let be:
-» + AV T
| =Df 'chooses_among_alternatives’ v
'choose_among_alternatives’ \

'is_in_the_process_of_choosing__
as_possible_alternative_(by)’ \%

'are_in_the_process_of_choosing_
as_possible_alternatives_{(by)’

The operator | is understood to be oriented

from left to right, so that one can use the

symbol [a, which unambiguously shows the
operation or |

. the
Thus, we get the following

the

opposite direction.
meanings:

direction of for

o | o« chooses among alternatives (which are

not specified yet);

%y, By oo, T
o«, B, ... , Y choose among alternatives
{which are not specified yet);

« is in the process of choosing as
possible alternative by not yet
determined information of criteria;

Bv vee o Y
«, B, ... , v are in the process of
choosing as possible alternatives;

a |l By Yy vou 4 8
« chooses among listed alternatives 8,
Yo o cee 4 85 ’

& By, oo Y L Ey M, ... v g
oy, By vev 4 Y choose among
alternatives E, My oo 4 or
E, my vov 4, C are in the process
of choosing as possible alternatives
by criteria o, By oo 4, T.

The criteria of choosing can have the nature of

possibility. In this case, the criteria of

choice can be chosen. Thus, the operator | has
T

the function of choosing possible criteria
{from a generative set) and by the chosen
criterion to choose alternatives. In contrast
to In, the operator |V has the fixed, necessary




criteria already at a dlsposal and uses them in
a deterministic way. . o
’ DF29
[Operator] : : .
Let us define the complex informational
operator of choice in the forms of [I, § , 0,
> -
'Uv, and D . Let be:
0 =pf chooses _among _alternatives and
simultaneously_informs’ . v

’choose_amonghalternatlyes_and_
simultaneéusly_inform’ v
’is_in_the_process_of_choosing__
as_possible_alternative_(by_
criteria_...)_and_ -
is_simultaneously_informed’ \
'are_in_the_process_of_choosing_
as_possible_alternatives_(by_
criteria _...)_and_are_
simultaneously_informed’

The consequence of this definition is that the
operator [] informs its alternatives by its
criteria, and alsc vice versa (if it is
‘universalized)}, during the process of choosing.
In this way, alternatives depend on the
criteria and these depend on the alternatives
through the Informing of the choice operator .
It is usually understood that the operator [
performs from left to right, where the criteria
- of choice are on the left and the alternatives
on the right of the operator. In this case the
notation D* can be used. The notation D« can beé

~used in the .case when positions of the criteria
and of the alternatives are swapped. The
criteria of choosing can have the nature of
possibility, so that they can be chosen in an
informationally operative  sense. Thus [ has
n
the meaning of free choosing the criteria in
In the case of

the case of Dn «, for instance.

0 , the set of criteria is fixed by'the list of
v

the so-called necessary choice- crlterlon

information. : ) . ]

EX9

{Operator) :

Let us explain the meaning of some . formulae,

using the operators of the type f{J. For
instance:
@ o {(as criterion) chooses among

.the alternatives (which are .not
specified yet) and informs;

a,y B: ---'r‘l’[] ° . R

: criteria a, 8, ... , Y choose among
the alternatives (which are not
defined yet) and inform;

‘the alternative @ is in the process
of choosing as possible alternative
by not yet determined criteria and
is informed;
D_a) By «vv » Y
alternatives «, 8, ... , YT are in the
process of choosing as possible
alternatives and are informed;
. . -
Ny «ev- s
the criterion « chooses among the
listed alternatives £, 7, ... , ¥,
where « informs and the alternatives

o [ g,
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.informational

. semantic basis

connected.’

are informed: (and [ can be
universalized);

«y By vre » YD E My oo 4 X
the criteria «, g, ... , T choose among
the listed alternatives §, 7, ... , ¥,
where the alternatives are informed by
the criteria and may also be vice
versa. o [ ]

II{1.4:6. Operators of Memoriéing, Forgetting,
and Renewing of Information

A memory is what is left behind when
something happens and does not completely
unhappen. This trace does not have to be in
a special place, and it does not have to
tell much about what has happened.

Edward de Bono (8] 41

In this subsection we shall answer the question

"What are memorizing, forgetting, and
informational renewing as informational
processes, illuminated through introduction of

specific informational operators and their’
operands?" What happens in an informational

realm which is being concerned with processes

of memorizing, forgetting, and- renewing of

information? Obviocusly, these processes belong

to the fundamental and substantial

phenomenology of Informing, of the so-

called informational arising.

Fg

i.e.

[Var]ables]
Let us first dlscuss the 1nformatlonal realm of

entities, items, pieces, and units which
constitute the domain of informational
operands. Let us introduce the notion of

informational lump X,
unit
informational structure.
that information,. which informs, in fact
chooses, generates, 'changes, and maybe destroys
lumps and connects them in a parallel manner as
informational entities.

representing a free
with a specific
Thus, one can imagine

A lump A

informs as information. Let the
entities of a lump A be a construct
A=aT, A, At
where I
Af is the so-called preinformational
l (1n1t1a1 or head) part,
A* is the central (contents or meanlng)
" part, and’
A+ is the postinfqrﬁatibnal (final or

tail) part

: N + . . . o
of a lump. Parts A and A connect a lump with
other  lumps, and - vice versa. The
preéinformational connectedness means that the

lump in question has -arisen as a consequence
(mpp1vat10n) of Informlng on already eéxisting
lumps. The postinformational iconnectedness of a
lump means that this lump represents a kind of
(motivation), which contributes
to the semantics.of lumps to which it is

Certaidly, the connectedness of



lumps can be arbitrarily circular and arises

spontaneously.

Lumps as informational variables and as given
informational entities can be arbitrarily
subscripted and particularized. A lump A
informs in a parallel way and this fact can be
expressed symbolically by the following system:

A= A, A, A
A E A

This system means that during the life of a

lump A, it participates in connected processes
concerning informational lumps and that it
informs also autonomously in itself, according

to A F A as a system of cooperating parallel
processes
- % o+
A E XA A A, A oA,
- b 4
A kA, A kX, A A,
+ 13 + +
AEXN L, X AL A A
These nine parallel processes constitute the
informational lump A as information. [ ]
. DF10 '
{Variables] :

The next notion relevant for processes of
. memorizing and forgetting of information is the
so-called informational trace. A lump can

participate in several traces. A trace T is an
informationally connected set of 1lumps
A A - A thus
1’ 2! ) nl
T = ll, Az, ey An
The connectedness of lumps in a trace is
conditioned by their head and tail parts,

- + . .
A and A, , respectively. Memorizing means to
i i

+ -
proceed through the A -part of a lump to the A

-part of another (next) lump to which the

previous lump is informationally connected.

Such a proceeding is possible also in the

opposite direction, from the A——part of a lump
+

to the X -part of a previous lump. The

connectedness of the tail and the head parts is

bi-directional, so, in the processes of
memorizing Informing can be performed in both
directions. This structure of the trace is an

abstract construction. There could be many head

and tail parts in a trace for its backward and
forward connections to other traces.
The trace as information informs in itself.

This Informing can be described by the parallel
system

T = A1, lz, Cee oy An
T kT | ]
PF1l
{Variables]} :
A memorizing net is a parallel informational
system of informational traces. Thus, for a net

v we have:

Memorizing and forgetting is a unique process
of informational appearance and vanishing in a
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memorizing net. Memorizing means the appearance

of connective information with the arising of
thee contents which subject the connectedness.
Forgetting means the vanishing of - connective

information with the changing (also arising) of

the contents in informational lumps. 1In
general, Informing of information is 'nothing
more than appearing and vanishing of
information within the connected informational
erntities, [ |
In general, memorizing can be understood to
have two components: memorizing as writing
(impressing, imprinting) of information to a
memory trace (engram information) and

memorizing as reading (recalling, remembering)
of impressed information from a memory trace.
The corresponding informational operators of
impressing and recalling will be subscripted by
m_w (memory _writing) and m_r (memory_reading),
respectively.

DIF30
[Operators] :
Memorizing means informational mapping or
Informing of information ¢ into a trace .
Memorizing is a kind of embedding of
information into another information, is an
operation of informational impressing or

writing and can be represented by the operator

[ Vo = 'is_impressed_in’

"mow m_w Df , = .p -1? v
are_impressed_in' v
’is_an_impression_of’ v
'are_impressions_of’

The informational operators [r and El

m m_w

W
represent the adequate parallel
concerning the
informational

Informings

impressing of one or several

entities in a trace or traces.

[ |

[Operators]EXIo:

From the previous definition of the memory
writing operator we have, for instance:

o |k “ information G is impressed in (a
trace not yet identified);
o [ Ve o |
v T2 " m |m W
thae informational entities cl, 62,
.»+ 4, 9 are impressed in {traces not
vet identified);
wm w T the trace T is an impression of
" (information not vet identified);
T T e T
I w1 2’ ! n
the informational traces TI, 12. ves gy
v, o are impressions of (informational
entities not yet identified);
.ok 1
m_w . . . . :
: information ¢ is impressed in the
trace T or the trace +t 1is an

impression of information ¢}



file:///-anishing

the informational entities c], 02,

++. , o are impressed in the trace =T
m

or the trace v is an impression of

informational entities Tyr Ty
¢ ; in this case the informational
m

entities o c N , O are
m

1’ 2’
condensed as impressions in the trace
T; we can say that the informational

entities o o y o are

1’ A m
condensible memorized in the trace T}

information o is impressed in the

traces Tl, T, ++. , T or the traces
n

2

T], Tz, v+ , T are impressions of
n - .

information o in this case

information ¢ is distributedly

memorized in the informational traces

the informational entities al, 62,

... , o are impressed in the traces
: m

«vs 4 T 3 in this .case, the
n

H O-A!

1 2

¢ are distributed as "impressions over

. »

informational entities ¢

m
the traces T_, T, , N T
1 2 n
irrespective of the values of m and n;

we can say also that the informational

entities c. ., o_, P y O are
1 2 m

distributively memorized in the

informational traces Tl} T oy e, T .

2 n

This example completes the possibilities of

using . the memory writing informational

operator . For the informational operator
m_w

4 we can show similar formulae. ' [ ]
m_w

Information which is memorized in informational
traces can be recalled (reminded, remembered,
recollected) from informational traces by means
of particular informational operators. However,
it is to stress that during memorizing of
information in informational traces this
information is subjected to the Informing of
traces and to the Informing of arriving
information which concerns information
memorized in traces. It means that during the
memorization of’ information in traces this is
changed and is regularly arising -within
informational processes in traces. This
changing and arising of information during its
memorization in traces can be called the
informational forgetting.
‘ DF31

[Operators] :

Information, memorized in a trace or
traces, can be recalled (recollected) by means
of particular informational operators.
Recalling of information means its reading from
memory traces, so the subscript m_r for

several

17

operators’ particularization
the following definition:

is used. We have

iz Vo = 'recalls’ Y
m_r m_r Df

'recall’ v

'is_recalled_from’ \%

'are_recalled_from’

The informational operators [ and B
m

r m_r
represent the adequate parallei Informinéﬁ
concerning the recalling {reading) of
information impressed in memofy traces. a

[Operators]EXIl:
Let us look at the most general example of
recalling information by means of the operator

‘the informational entities al,-cz,
... , O are recalled from the memory

m
traces T ) Ty e 4 T

1 2
trauces Tl, Ty e 40T

2
informational entities 01, o

.or the memory

recall the

PRI
cm; in this case information impressed
in the memory traces is delivered in
the form of informational entities cl,
gr Tt Gm. i n

Forgetting of impressed information can be

understood as nothing else but Informing of

memory” traces by similar, outward information;
and Informing in the sense of informational
decay of memory traces by themselves. The
consequence. of such Informings is the changing
and arising of originally impressed
information. . :

: DF32
[Operators] :
Let us define the following two informational
operators of forgetting:

wf \ #f =0f 'disintegrates_and_
informs’ \
'disintegrate_and_inform’ \
'is_disintegrated_and_is_
informed’ \

'are_disintegrated_and_
are_informed’
Informational

forgetting is conditioned by

. disintegration (decomposing, losing, forgetting

gradually) and Informing (by new incoming
information) of impressed information. If
incoming information informs impressed
information, this kind of Informing represents
a form of impressing of incoming information. ®
[Operators]EXIz:
As we have defined, the process of forgetting
is influenced by two components: the decaying
of impressed information by i1tself and the
memorizing (impressing) of incoming
information. In this respect forgetting is a
parallel informational process, for instance,

T, o Wf T



This process can be decomposed into the system
= T (a4 T
Ty T kg

or into a similar parallel informational system

T “: . Ty 84 “—' T
dis m_w
where the operntors of disintegration
{decaying) and impressing are used. The
informational wvariable 1 represents o memory
trace or a net of such fraces. | ]

introduce next is the
informational similarity. Memorizing and
forgetting as informational processes hide
informational similarity in their backgrounds.
Similarity of information represents one of the
basic relations, similarly to informational
difference. To be similar means to be different
to some extent and different means to be
similar to some extent.

DF33

The notion we have to

[Operators]
Let us have the following definition:

M =pf 'informs_similarly’ v
'inform_similarly’ v
'ig_informed_similarly’ \Y

'are_informed_similarly’

can be
for

As wusually, this operator (relation)
bi-directional, for instance 56 or ab

Informing from the left to the right or vice
versa, respectively. The operator of similarity
can be understood to be symmetric, so, for
example,

x & B = B & o

‘Similarity is a substantial condition of

memorizing, forgetting, and renewing of

information. ]
DF34

[Operators] :

Renewing of information belongs to the so-

called cyclical parallel Informing. Its general
informational operators could be discussed in
Section I1.1.5. Renewing of information informs
in cycles composed of simultaneous impressing,
recalling, and forgetting. In this process new
information is entering (informing) memory

traces. Thus, the operator of renewing krnw can

be defined by the parallel informational system
in the following way:

o |k T,

ol g = m_w

rnw Df ° #a B

T o,
m

r T, © lkf. T

In this system A was replaced by In a

.

similar way it is possible to define the

operator 4 . In the process of informational
rnw

renewing v has the intention to reconstruct
some information which contributed to the
formation of the trace v. In this process there
can be additional influence from sensory
information o which currently enters into the
informational system in question. [ ]

In this subsection we have not been dealing
with operators of the +types [¥ and 4,
particularizing them for impressing, recalling,
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forgetting, and renewing of information.

II.1.4.7. Operators of Informational

Interrupt and Breakdown

At a certain point of the process ot Informing,
it is possible to that the current
Informing of {(original) information was
interrupted through the so-called interrupting
information and that after interrupting a new,
the so-culled breakpoint information takes
control the of Informing within
the original information. If ¢the new
information is typically counter-informational,
that is opposite and unexpected in respect to
the original, interrupted information, then the
Informing is c¢alled breakdown. A breakdown

say

over

process

new

as information informs in the opposite,
essentially new sense, however still
considering the iInterrupted information. The
interrupting information, which causes

interrupting of the governing information,
be counter-informational or
informational.

can
outside-

In our discourse we have identified three
informational entities and their Informings:
the original (interrupted), the interrupting,
and the breakdown information. In a process of
Informing, the phenomenon of interrupting
original information and then Informing by the
so-called breakdown information is called the
informational turn., This turn brings into the

Informing of information a new informational
circularity and spontaneity which regenerates
and renews previous {original) information. The

informational turn is one of the essential
events in the context of counter-information
and counter-Informing. However, the turn is not
only a new circularity; through spontaneity it
is also a new informational quality, a new kind
of information. The condition for the
informational turn is the appearance:- of an
interrupt and a breakdown. Let us now define
some operators of these types of Informing.
[Operutors]DFasz

Let us have the following definition for
informational operators of interrupting:

kv o4, = "interrupts’ v
ir ir Df j ,
'interrupt \Y
'is_interrupted’ \
'are_interrupted’
Further, let the operators of informational

breakdown be defined as follows:

th \% "li ﬁDf ’brenks down? \%
W

" ¢ 'break_down’ Y

'is_broken_down’ v

'are_broken_down’

These operators constitute the possibility of
exnmination of the so-called phenomenology of
informational turn. [ ]
EX13

[Operators] :
n the interrupting, and
information. For the sake of
let p "be the so-called
the informational entirety of
Lbet us have the following

LLet = be the original,
8 the breakdown
this example,
metaphysics, i.e.
a living being.




parallel informational system:

Wk ow«, (a being's contemplation)

b4 #ir Ky (interruption of contemplation)

BC, (ke m) B w '
(B breaks down )

B, btk B, t,y (B and p inform mutually)

8 kA t® (however, B informs dominantly)

In the third line of the above system C means
3

{C) by £ in
(interrupting information). [ ]

that 8 is informationally embedded
v and in =

IT.1.4.8. Operators of Informational Enriching

The enriching of’information does not mean
merely the accumulation of various information
but also, and above all, the informational
connectedness of the existing information. Rich
information is characteristically interwoven
and informs in an informationally interactive
way. A scientific discipline, for instance, can
be understood as information which through its

gcientific arising enriches itself. The arising
of informational connectedness means the
arising of new informational relations, forming

new connectedness, which delivers additional
scientific understanding. In the process of
informational enriching, informational quantity
and informational quality arise. Under
informational quality also the arising of a new
meaning and diversity of meanings can be
understood.

Consequently, the informational enriching
concerns the arising of quality and quantity of
information .in parallel {concurrently,
simultaneously, and in an interweaving form).
The informational quantity alone may not
necessarily contribute to an essential
enriching of information. Parallel and parallel
cyclical Informings maybe the most natural ways
of informational enriching. It is of course
possible to cornceptualize various particular
and universal .operators of informational
enriching, with the aim to study general and
special methods and theories of informational
enriching and its informational arising.
Operators of enriching can cause the arising of
measures and criteria of informational quantity
'and informational quality of information and
informational processes.

I1.1.5. Operators of Parallel Cyclical
Informing

In this section we shall join and develop the
(Operators_

concepts exposed in Sections II.1.3
Concerning the Informational Cycle) and IT1.1.4
(Operators Representing the General Type of
Parallel Informing). In this section, the
philosophy of information which has been
developed, comes to questions such as the
following: Is parallel Informing among
different informational cycles at all possible?
Are informational cycles conceptualized in
principle and in a concealed manner as time-

dependent sequences or can this time-
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dogmatical, causal, or if-then-principled
glimpse be surpassed informationally? Is it
possible to view a sequence of informational-
cycles as a complex informational process,
which hides informational parallelness a

different informational

among
cycles? Does this

concept exceed the possibilities of
informational processing in a living organism
and in a technological machine because of the

so-called time barrier?

In this section we shall not block our
discourse and the development of - a theory of
parallel Informing by the use of ‘any time-
dogmatical barrier.:Thus, we shall allow
parallel Informing also among different
informational cycles. We could say that time in

this discourse will function as any other
regular information, which is, in its nature,
causal, consecutive, sequential, serial, etc.
We shall not accept a concept of an
informational cyecle as time-dependent
construction: among cycles in an informational
process, but as informational process in its

entirety and its informational temporality.

[Operatorslnpas:
Two general operators (operational variables)
for expressing the parallelness of the
informational c¢ycle can be introduced by the
following definition: :

v 4 =

Df 'informs_in_parallel_in_a_

single_informational_cycle’' Vv
'inform_in_parallel_in_a_ . '

single_informational_cycle' Vv
’is_informed_in_parallel_inna;

single_informational_cycle’ v
'are_informed_in_parallel_in_a_
single_informational_cycle’
means that,

This. definition a process within an

informational c¢vecle informs into other
processes of its own cycle and into the
processes of other informational cycles, and is

informed from the processes of its own and from
other informational cycles. It is to understand
that operators - and 4 can be particularized
and universalized according to the needs of
their application. Further, it is to comprehend
that - similarly to Section IT.1.4
{(particularized) parallel informational
operators of non-Informing, wuniversalization,
possibility, necessity, transfer, appearance,
vanishing, choice, memorizing, forgetting,
renewing, interrupting, breakdown, and
enriching of information can be constructed.
[Operators]DF37:

Let us define the
parallel cyclical operators
definition as :

usual universalization of the
in the previous

Ik, .tk A ) and

Df

“bf A4, Bye(H A )

In the first expression, the operator 4 is the
so-called parallel, cyclical feed-back operator
{which is subordinated to the main operator |);
so is | in the second expression {which is
subordinated to the main operator 4). We can
again introduce



* *
I+ = W+ and -l = ﬂw

DF38
[Operators] :

As a contrary to the operators
parallel cyclical metaoperators (informational
variables) of parallel cyclical non-Informing
can be introduced by the following definition:

F and 4, two

v A =

’does_not_inform_in_a
Df - - -

parallel-cyclical _way’ v
'do_not_inform_in_a__
parallel-cyclical_way' v
'is_not_informed_in_a_
parallel-cyclical _way’ v
’are_not_informed_in_a__
parallel-cyclical _way’

If Informing is not simultaneously parallel and
cyclical, it can still be generally parallel or
generally cyclical. The operators | and 4 can,
for instance, hinder the parallelness in
cyclical Informing, cyclicity in parallel

Informing, or both of these types of Informing
within general Informing. a
DF39
{Operators] :
As in the definitions of general, cyclical, and
DF6
parallel types of operators ([Operators] s
DF13 DF18
[Operators] ) and [Operators] '
respectively, it is possible to define the

following four cases of complex parallel

cyclical operators and to explain their
meaning: )

Wm =pf I, AU & A

W# =D Ik, Aol & )

N" b A, B4 A k)

ﬂw =bf I(A kY. (4 A )

The short-form notation of these operators

* * *
ve 7, ¥, A

operators in complex
particularized non-uniformly,

can

definitions can be
for instance, as

parallel cyclical counter-Informing and

parallel cyclical embedding., The next step of

universalizntion or complexation would bhe 1o

complex the already complexed operators. ]
DF40

[Operators] :

Two complex informational operators of a strict
parallel cyclical non-Informing can be defined
in the following manner:

Al _ )
4 =nf I, A.lr A A and
Ik _ _
A =Dpf (A, )4 & )
/* /*
These operators can be marked by |/ and A" ,

respectively. Obviously, these complex parallel
cyclical operators can be reduced to [¥ and 4. R

* .
, and # , respectively. The
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DFA4
{Operators] 1:
. DF12
According to [Operators]) , parallel cyclical
operators of counter-Informing and embedding

can be defined. It is to understand that WC and
WE are parallel within an informational cycle.

We can list the following four definitions
concerning the informational cycle:

Wr v ﬂc :nr 'counterfinforms_cyclically_
in_parallel’ v
'counter-inform_cyclically_
in_parallel’ v

'is_counter-informed_
evelically _in_parallel’ v

'are _counter-informed_
cyclicallyv_in_parallel’

c c of 'does”n?t_counser—inform_
cyelically_in_parallel’ \
'do_not_counter-inform_
acyclically_in_parallel’ v
'is_not_counter-informed_
cyclically_in_parallel’ Y
’are_not_counter-informed_
cyclically_in_parallel’

'embeds_cyelically_in_
parallel’ v
'embed_cyclically_in_
parallel’ \
'is_embedded_cyclically_in_
parallel’ v
'are_embedded_cyclically_in_
parallel’

kv ﬂE =or

'does_not_embed_cyclically_
in_parallel’ \

be v AL DI
'do_not_embed_cyeclically_
in_parallel’ Y
"is not_embadded_cyclically_
in_parallel’ v
'are_not_embedded_
cyclienlly_in_parallel’
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TEMPORAL LOGIC - A TOOL FOR SYSTEM MODELING
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This paper presents a model for processes, that communicate by

message—passing, and the

of temporal 1logic for their

description. The specification of process determines behaviour

on its external ports, whence

its internal behaviour is not

significant. Specifications based on the model are compositional,

that is, we get external
specifications of its components.

behaviour of a system from

In the introduction a process

recorded with traces is presented. A model 1is shown that
represents a process specification by use of temporal logic.

Temporal logic operators,

examples of temporal assertions and

some specifications for primitive and composed processes are

given.

Povzetek

vV ¢&lanku Jje prikazan model za procese in mre2e procesov, ki

kaomuniciraijo izkl judno ' s

¢asovne logike za njihov opis.

prehajanjem sporoéil, ° in uporaba
EBpecifikacija procesa doloca

obnasanje na njegovih zunanjih prikljuékih, dogajanje v nijegovi
notranjosti pa nas ne zanima. Opisi procesov so komponibilni, kar’
pomeni, da zunanje obnasanje mre2e dobimo iz specifikacij njenih
komponent. Pri tem prikrijemo njeno notranjo strukture.. V uvodu

predstavimo zapis procesa s sledmi.

PrikaZ2emo tudi specifikacijo

procesa in mreZe procesov z uporabo fasovne logike. Opisani so

operatorji ¢asovne logike,

Introduction

This paper treats processes that communicate
exclusively through message passing. Messages
are transmitted over input and output ports.
Let us ohserve a process on its external ports
for a time, up to some moment. We get a
sequance of events. The sequence gives us a

trace. The trace 1is an information .about
bahaviour of the process up to that moment .
Traces . are appropriate to describe only

terminating processes. The model of a system is
modular, it 1is composed of =some primitive
processes. In a system output ports of
processes are linked to inputs of another
processes. Some input and output ports are not
linked. Nonlinked ports are external ports and
linked ports are internal ports.

A processg is determined by a 'set of possible
input-output behaviours . The behaviour on a
set of input and output ports is an infinite
sequence of observations @

6 = (tw,Ine,Oute,Rdm),(tsi,Ins,Outy,Rdy),...

podanih je nekaj primerov <¢asovnih
izjav ter specifikacij enostavnih

in sestavl jenih procesov.

t 18 a trace of events on input ports (input
events) and events on output ports (output
events). R

Events represent - conmmunication between
processes. Communication can be synchronous or
asynchronous. If communication is synchronous,
a process cannot send a message until the
recelving process is ready to read the message
on his 1input ports. If communication is
asynchronous, a process can send message on hies
output ports as soon as it is ready without
having to wait for the receiving process. In
case of synchronous communication, input
events present the data read by a process, and
in case of asynchronous communication, they

" present the data that have appeared on input

ports. Qutput events in both vays of
communication present messages sent by a
process' at its output ports. An - event |is
recorded in the trace as a pair (x,k), where x
is a datum and k is the port name where the
event has appeared. In and Out are boolean
functions. If they are true for input - output
ports, then we =say the process is ready ¢to



communicate. If logical values of some input
port functions are true, then we say the
process is ready to read on those ports. If
logical values of some output port functions
are true, then we say the process is ready to
send on those output ports . Rd gives us the
number of messages read up to the observed
moment for each input port . It is clear that
this number cannot be greater than the number
of messages which have appeared on an input
port. We could describe the process by writing
down all possible seguences 6, which is vague
and for more complicated cases practically
imposeible. Because of that , we apply a
language which enables us to express all
possible behaviours of a process.

Temporal logic:

Natural languages are very expressive, but not
precise, whereas formal languages are very
precise but not so expressive. Formal languages
have strictly defined semantics and syntax. It
is impossible to say everything in them. But
what you can =say is unambiguous.

Temporal logic is a formal language. It allows
us to make a temporal description of a process
and also formal dealing of it. We present a
model of temporal logic with infinite sequence
of states

G = Sawy, 81, B2, e«

Assertions in temporal logic have a temporal
meaning because they include some temporal
operators. Language employs a set of basic
symbols: individual variables and constants,
function and predicate symbols. These are
divided into two subsets: a set of local
symbols and a set of global symbols.

Global symbols keep their values unchanged from
state to state. Local symbols can vary their
values from one state to another. We wuse
boolean operators, classical operators and
temporal operators. Existence quantification
and universal guantification are also included
in the system.

The operators of temporal logic:s

By w we denote a tarm or a formula that may
contain some temporal operators.

~ temporal operator “always":

O w means: w is true in this moment and will
be true forever.

- temporal operator "eventually”:

© w means: w will be true at least in one of
following moments.

~ temporal operator "until":

continually true
indeed

Wy U wa means ! w,; is
until wz becomes true, and wz does
become true.

- temporal operator “unleas":
Wi N W= means: Wy is continually true or
there is a moment, when wz is true and up
to the moment w:; is continually true.

-~ temporal operator wpgxt",

o means: w will be true in next moment.

Jemporal assertions:

Formulas given below are examples of some
temporal assertions. They are compounded by
using temporal operators mentioned above. We
will write A for conjunction, -1 for negation,
and ® for implication.

O(u ¢ v) - whenever u 1is true, it will
eventually .-be followed by v.

S 0Ow - eventually w will become true
and it will remain thrue forever,

¢ w - every instant 1is followed by
some later instant, when w is
true, so w is true Iindefinitely
often.

Qv (1 v)Uu) -~ if v ever happens, its first
occurrence is preceded by, or
coincides with u.

We choose some fixed reference moment named
reference moment when interpreting a temporal
assertion. It tells us, what holds at the
reference moment, i.e. now, and what will
happen in the future of it. It =says nothing
about what happened before. Instead of 6 = g,
S1,82,00 let us write G = Cg,81,8=z,9+9

where G, is an observation in behaviour 6 . An
observation can be treated as a state.
Usually, a state of a process reflects current
values of variables of the process. Hence, an
observation 6; is a state, which involves the
history of process up to a current moment in
its trace t.. Specification of a process
signifies how this process behaves. For this
model we write process specifications in the
form of temporal assertions.

The specification of the system P has the form
<P> R , where R is an assertion, written in
temporal logic. Specification <P> R is read:
each behaviour of system P satisfies assertion
R. <KP> R 1is external specification, if R
specifies behaviour on P's external ports.
System specification is a conjunction of
component assertions. The external
specification is obtained by using a proof
system.

The proof system for specifications 1includes
rules for temporal logic, rules regarding the
description of the domain of values, rules for
designing a system, a set of system components
with their precise specifications, and axioms
which define the jehaviour of the system.
Specification defines 4wo kinds of process
properties: safety and 1liveness. Informally,
safety specification asserts, what the process
may do, and liveness specification asserts,
what it must do.We will give some examples of
specifications.

First, we show how certain ports of a process
can bhe disabled, discarded from communication
by wusing negation operatér 7 with In or Out
function.

In the specification below input port a. and
output port by are disabled. Input al can not
read the data, and bi can not send the data.

<C> D-In(as) A O~ Out(by)

Now, let us assume that communication |is
asynchronous. We will write external
specifications of processes. That is, we will
specify a process only by means of lengths of
ports' traces, without using In, Out and Rd.
By Ibl we denote the length of trace on port b.
b&c means, that sequence b is a prefix of




sequence c. First example below (fig.l.) gives
a process with input port k and output port 1.

The process reads six values on input k and
writes +them on output 1 leaving out the first
two values.
K F* 1l
fig.1. Process with input port k and output
port 1. ’
CAD>OL1 E[ k(2),k(3),k(4),k(5) ]
AR =0 K [kl 2 3)
A(C kI =3 2 & 1] = 1)
A(Q kKl =4 F © 1] = 2)
A(C kI =86 FF © 1l = 3)
A(O KL 26 % O 1 = 4)
The first line is safety specification. It

indicates +that at most four wvalues may occur
on the output port, which will be read on input
port k. The second conjunct indicates that the
length of the output trace is zero, unless the
length of input trace 1is three. The third
conjunct and those following require the
length of the output trace to be increased by
one as soon the length of the input trace |is
increased. :

2) is a process with two
inputs and one output. It reads one value on j
and one value on k. Then it writes first the
value on the output 1 from input k, and later
the value from input j.

Second example (fig.

B

A process named B with two inputs and

Fig.2. S
one output
< B> 0151 k(0),j(e) J.°
Al(C Kkl =1 2 © 11 =1 ).
A(CCS 131 =1 A kI 21) = o ili = 2)
Finally, we present an asynchronous-ne;work P

of component processes A,B and C. Components A
and B have one input and one ocutput, component
C two inputs and one output. Components are
linked as shown in figure 3.
one value on input a and writes it +twice on
output c¢. Process B reads one value on input b
and vwrites it once on output d. Process C reads
values on its inputs, then writes them on
output e as follows: first a value from input
d, then both values from input c.

Process A reads-

23

. : . ]
l:l! B  d } :
.
N
"

—Q‘; ) o
b P "_

Fig.3. Process P with visible and hidden
internal structure.
First, specifications for each components are

given:

<A> Dc & a(@),a(0) )

A(C Jlal 21 3 <0 jcl = 2)
< B> Dd s b(d) )
A { © b} = idy = 1)

= o0

A
(@]
v
a
1]

£ ([ d(8),c(2),c(1) )

A ( © dl ;'1 = ¢ el = 1)

AlLC( el =1 A dl 21) 2 (O lel = 2)

A(O( el =2 A JdI 2 1) 2 ( O fel = 3)
External specification of P is obtained from

conjunction of component specifications by

using proof rules.

< P> Oe & [ b(@), a(0), a(0) )

A(O bl 21206 le] =1 )

Al O (lal 21 A bl 21) 00 lel =3 )
It tells wus how the system behaves on 1its
external ports.
Conclusion
We presented a model for processes which uses
temporal logic as one of existing formal
languages for specifying them. The benefit of
temporal logic 1is its ability of ‘describing
temporal behaviour of processes.

Specifications can be short and so expressive,
that "they need no extra comments. Troubles
arise, 1f we want to set +the exact - time,
because in the model we can express ourselves
only qualitatively about the time of
events.
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COMPACT IMPLEMENTATION OF‘THEVPROGRAMMING LANGUAGE

PROLOG IN THE ENVIRONMENT OF Mc POPLOG

UDK 681.3.06[PROLOG:POPLOG]

ABSTRACT

There arc many soffware tasks that could be solved more
efficiently if they used both procedural and declarative program-
‘ming techniques. One practical and useful solution is to combine

the programming languages Prolog and POP-11 into one envi-
ronment called POPLOG.

This paper discusses the ways of constructing a Prolog com-
piler in terms of POP-11 data structures and control techniques.
Afterwards, the McMaster version of the Prolog compiler and
the implementation of a few built-in Prolog procedures are in-
troduced; moreover, the communication means between POP-11
and Prolog in Mc POPLOG (the McMaster -version of POPLOG)

arc described.

1. INTRODUCTION .

There exist many soffware engineering problems that uti-
lize both procedural and declarative programming techniques.
Several attempts to combine the programming language Prolog
{3], 9] with procedural programming l.m&uagm have been done
such as:

- Prolog and LISP, e.g. LOGLISP [13], QLOG [10],
- Prolog and POP-11, i.e. POPLOG [11],
- Prolog and Modula, see {12].

- We are convinced that the combination of POP-11 and
Prolog is a very useful and adequate solution. Although both
LISP and POP-11 [2] are Al programming languages, the pro-
gramming language POP-11 provides more data structures and
control fechniques that can be nsed for implementation of Pro-
log terms and its inference machine. The first version of such
a system that combines the languages POP-11 and Prolog has
been proposed and implemented at Sussex University, U.IX. This
multi-language environment is called POPLOG [11].

Although the idea of joining two high-level Al program-
ming languages into onc system (POPLOG) is excellent, the ac-
tual Sussex implementation can be improved in several aspects.
Thercfore the author of this paper has decided to develop and
implement a completely new version of POPLOG (Mc POPLOG)
(5], [6] with these attributes:

- the entire McMaster version is \vutten in C (rather than in
POP-11), '

- the system is very <,omp.1ct since the Prolog subsystem
utilizes only standard POP-11 data structures and control
mechanisms without any change,
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lvan Bruha
Mc Master University
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it has straightforward communication means between both
languages,

the POP-11 subset lms been substantially simplified by re-
turning partly to the Edinburglh's POP-2 [7], taking new
features of Sussex’s POP-11 {2] that are important to Al
projects (not to systemn tasks),

the McMaster version is much shorter and faster (see Chap-
ter 6 for a comparison), and is portable to any 32-bit ma-
chine. ‘

This paper describes the way of developing a Prolog com-
piler in terms of POP-11 data structures and control techniques.
Chapter 2 explains POP-11 structures necessary for such an im-
plementation (see also [2], [7]). Chapters 3.1 and 3.2 introduce
the findamental maodel of o Prolog compiler written in POP-11
(details are in [11]). Chapters 3.3, 4, and 5 describe the McMas-
ter model of a Prolog compiler, in POP-11, the implementation
of a few Prolog standard procedures, and the communication
means between POP-11 and Prolog in the Mc POPLOG. Chap-
ter 6 compares all three mod(‘ls (the fundamental,” Sussex, and
the McMaster ones).

2. CLOSURES AND NON-STANDARD CONTROL
STRUCTURES OF POP-11

The programining Lm&,ungc POP-11 [2] is a descendant of
POP-2, a language originally developed at Edinburgh University
for AI research in 1971 [7]. Now, there exist a few dialects of
TOP-2; the most famous are POP-11 (for PDP-11, VAX-11, and
others) and WonderPOP (for DEC-10). POP-11 is mostly used
for lst processing, like LISP, but it uses Pascal-like (or Algol-like)
well-structured syntax, has a large set of various data structures
including records, vectors, strings, arrays, references, pairs, lists,
dynamic \lists, closures ete., and involves many non-standard
controb structures such as function-unwinding, processes, back-
tracking, pattern matehing, database processing. macro facility,
compiling-during-execution facility, and so on. Like BASIC, it is
fully interactive, dialogue language. On the other hand, POP-11
has been mostly implemented'as a compiler.

In this chapter, we introduce only closures and non-
standard control mechanisins of POP-11 that are necessary for
explaining how a Prolog compiler is written in POP-11. Other
necessary syntax and built-in functions of POP-11 are in the
Appendix. See also [2], [4], [7].

If a function, say £(a,b,c,a) is called offen for some values
¢ =c0,d=do,wecan create a new function g(a,b) so that

gla,b) = £(a,b,c0,d0)


http://the.se
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for all values a , b . This function is called a closure . A closure.
is defined in POP-11 so that the original function is followed by
a sequence of actual arguments enclosed into decorated round
parentheses (% and %) ,ie.

£ (% <0,d0 %) ~> g;

The arguments co , do are called frozen values, the function £
is called a frozen function, and the entire process is called partial
application.

One common use of the technique of closures is to save (or
freeze) values of some variables at a certain time for a later call,
if the variables are expected to change their values. This featurc -
is especially utilized by a so-called continuation backtracking,
discussed later.

The programming language POP-11 offers a large collec-
tion of non-standard control structures that can be used to con-
struct efficient and clegant solutions of problems which would
be inefficient to solve using convenient control structures. The
Prolog compiler written in POP-11 needs the following control
techniques: function-unwinding and backtracking.

1. Function-unwinding. If we want to quit a function and
immediately call another function, the POP-11 function chain
can be used. The function call chain(6) invoked within a func-
tion F unwinds the call of the function F o and immediately
calls the function ¢ .

function alpha(x);
beta(x);
/*here after executing function gamma */

end; /% called by chain(gamma) within beta */
function beta(x);

chain(gamma); /*unwinds the call of beta and calls #*/
/* immediately the function gamma #*/
end;

function gamma; /*called by function-unwinding mechanisms/

end;

If we call the function alpha , the function beta is invoked in a
standard way but chain(gamma) causes the call of the function
beta to be unwound, and the function gamma is performed. Affer
executing the function gamma the control returns to the function
alpha after the point where beta was invoked.

The function chain is usad for the tail-optimization of

Prolog procedures in POPLOG.

The function-unwinding mechanism of POP-11 can he ap-
plied not only for a single function call, but more than one call
can be unwound. Here we need only these functions:

- the function chainto(F,6¢) unwinds all function calls up to
(but excluding) the function F ; from here the function ¢
is called in a standard way;

- exitfrom(F) unwinds all function calls up to and including
the function F ; from here the execution continues in a
standard way.

2. Continuation backtracking. The programming language
POP-11 involves two types of backtracking that can be used for
many Al applications. The first type, state-saving backtracking,

has special keywords and constructs for saving nodes of a search
tree. It is quite simple, but needs a large memory. See e.g. [1],

(4], [7].

The other type, continnation backtracking, does not have
special constructs, but only a special interpretation of function
calls. In ordinary programming, a function call can be seen as
a request to reach a goal. When a goal has been successfully
performed, control returns to the invoker where the request was
done, and continues. In the continuation backtracking, a func-
tion call is still seen as a request to achieve a goal. The difference
is that the called function is told what should be done next if
the goal 1s completed. This specification of what is to be done
next is passed as an extra argument to the function, and is called
continnation. Thus, the continuation backtracking has this in-
terpretation:

- if the goal succeeds the function does not return to its in-
voker, but the continuation is applied;

- if the goal fails, the function returns to its invoker; thus
normal return from a function is interpreted as a failure.

Example. Consider the following puzzle [1]. Each positive
integer n (which is not divisible by 3) can be constructed by
multiplying by 2, or adding 3, starting from 1, e.g.

10=(((1*2)*2)+3)+3

The function alg(n) solves this puzzle by continuation back-
tracking:

function alg(n); vars list;
algi(lambda; rev(list); exitfrom(alg) end,
/#initial continuations/
1, nil)

end;

/*here nil is the current number, initially 1 ,

list involves a sequence of actions, initially nil */

function algi(contin,n1,list);

if ni == n then
contin() /*success -so continue */
endif;

if nl < n then
/#1irstly try goal #2 #/
algi(contin, ni+2, 2::"#"::list);
/*fail:  try +3 s/
algi(contin, ni+3, 3::"+"::1ist)

endif /*if nid>n then return: failure */
end;

alg(10) =>

** [ * 2 %2+ 34+ 3)

If a goal comprises two subgoals then in ordinary program-
ming, we call both subgoals in o sequence, E.g. let a goal (func-
tion) g(x) have subgoals a(x) and b(x) . Then in ordinary
programming;:

function g(x);

a(x); /#call the 1.subgoals/

b(x); /*then call the 2.subgoals/
end;

In continuation backtracking, the subgoal b will be passed as a
continuation argument to the function a

function g(contin,x);
a( b(% contin, x %), x)
end; '
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So, if we invoke g we have to supply explicit continuation as to
what is to be done when the goal g is successfully accomplished.
The function g invokes the subgoal (function) a with the
continuation ' ’

b(% contin, x %)

Consequently, if the function a succeeds, the above continuation
will be invoked, i.e., the function b will be invoked with the
original continuation and the frozen value of x .

Thus, a sequence of goals in the continuation backtracking
is realized by the closure mechanism. No other constructs are
necessary. The continuation backtracking is obviously faster (2
to 4 times, task-dependent) than the state-saving backtracking
and does not need so much memory. Therefore, this type of
backtracking is the basis for the Prolog implementation in POP-
11.

3. A PROLOG COMPILER WRITTEN IN POP-11

3.1. Prolog variables

Any implementation of Prolog must solve many problems,
among them the most important, ones scem to be:

- unification,
- backtracking,

- instantiation of Prolog variables,
- the ’cut’ operator.

Evidently, the only type of backtracking ;dt;\ble for Prolog im-
plamentation in terms of POP-11 1s the continuation bhacktrack-
ing. This technique is utilized without any change. The ’cut’
operator can be implemented by utilizing the POP-11 function-
. unwinding techniques. In this chapter, we survey how the re-
maining problems can be solved. Other interesting ideas of Pro-
log implementations can be found in {8].

Unfortunately, a Prolog variable cannot be directly repre-
sented by a POP-11 variable, because we could not express the
matching of two uninstantiatcd Prolog variables in such a rep-
resentation. Moreover, there would also arise problems with the
backtracking. The only adequate representation of a Prolog vari-
able seems to be a POP-11 reference; it is a standard record of
one component (see Appendix).

(1) An uninstantiated variable X is represented by a ref-
erence containing the word undef . This is done by the POP-11
function consref :

consref(undef) ->X;

i.e., a reference with contents undef ' is assigned to x .

(2) If an uninstantiated variable x matches a term T,
then the valuec of T is attached to the variable x . In POP-
11, this is done by the accessor cont that can sclect or update
contents of any reference:

T ->cont(X);

(3) ¥ two uninstantiated variables x and Y share then
one reference becomes the contents of the other, e.g.

Y ->cont(X);

i.e. the Prolog variable (POP-11 reference) X contains a pointer
to the Prolog variable ¥ and both of them are uninstantiated.
This chaining of shared uninstantiated variables can be done to
any depth. Therefore, if we process Prolog variables, we should
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dereference them, i.e.; look at the contents of the innermost ref-
erence. For that purpose, we use the auxiliary function deref(x).

3.2. Fundamental model with explicit re-uninstantiation

The unification algorithm for pattern matching is one of the
most important mechanisms of Prolog. To demonstrate funda-
mental ideas of compiling Prolog procedures, the POP-11 func-
tion wniry on Fig. 1 can be introduced as a unification al-
gorithm (see [11] for details). It assumes Prolog constants are
POP-11 numbers or words, Prolog variables are POP-11 refer-
ences (with recognizer isref, and accessor cont), and Prolog
structures are POP-11 pairs (with recognizer ispair, and acces-
sors front, back). The last statement with the unify call tries
to unify front(x) and fromt(Y) ,andif it succeeds, back(x) and
back(Y) are unified. If even they match, the given continuation
contin is invoked. '

The above model of unification undoes any changes it has
made when it returns to its invoker, i.e. when a fail takes place,
see the statements for re-uninstantiation:

undef ->cont(X) , undef ->cont(Y)

However, the representation and matching of a general struc-
turc f(at,a2,...,an) with functor ¢ | arity n , and components
a1,a2,...,an is unclear. One way to represent internally siich a

structure is as a list

[fala2 ... an]

but it would be very cumbersome and time-consuming. Note
the actual models do not use such an internal representation of
Prolog structures.

If we accept the above function uwnify as a fundamental
model of unification, then Prolog clauses can be easily compiled
to POP-11 functions. In the following, we discuss how Prolog
facts and rules with conjunctions and disjunctions of goals are
compiled. See [11} for details.

A Prolog fact is compiled by means of the function unify. If
there are more facts of the same predicate in the Prolog database
the return-fail mechanism of the continuation backtracking is
simply utilized. E.g. let the database contain

girl(silva).
girl(paulina).

then the predicate girl is compiled as the following POP-11
function:

function girl(contin,x);
/#1.girl: “silya" is POP-11 word+/
unify(contin, X, "silva");
/*fail: try another girl*/
unify(contin, X, "paulina™)

end;

A conjunction of two or more goals in a body of a rule
is compiled by means of closures as continuations. Consider a
conjunction of two goals:
likes(X) :~ girl(X), drinks(X).

then the second goal will be placed as a continuation for the first
goal, i.e. the above procedure is compiled as

function likes(contin,X);
girl( drinks(contin, X%), X)

.end;
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function unify(contin,X,Y);
deref(X) ->X;
if X ==Y then
contin()
elseif isref(X) then
Y ->cont(X);
contin(); .
undef ->cont{X)
elseif isref(Y) then
X =>cont{Y};
contin();
undef ->cont(Y)
elseif ispair(x) and ispai

unify( unify(% contin,
front(X), front{Y)
endif
end;

Fig. 1. Function

The function girl is called to unify X with a girl in the
database. Assume Prolog database contains two girls silva and
paulina . The function girl succeeds with X = silva . Aft-
erwards, the function drinks is called as a continuation within
the function girl . If the second goal succeeds, i.e.
drinks, then the given continuation contin is invoked. If the
girl silva does not drink (more precisely, the system does not
have an information about her habits), then the function drinks
returns to its invoker, and another girl is processed. If no girl
drinks then the call of girl returns to likes , and likes fails
immediately.

silva

If morc than two goals are in a conjunction in a clanse body
then closures as continnations must be nested. E.g.

likes(X) :- girl(X), drinks(X), slim(X).

is compiled as

function likes(contin,X);
girl( drinks(% slim(% contin, X%}, X%), X)

end;

A disjunction of goals, or a sequence of clauses for one
procedure is compiled by utilizing the return-fail mechanism of
the continuation backtracking. E.g. let the procedure drinks(X)
be defined by these two clauses:

1~ wine(X).
:~ beer(X).

drinks(X)
drinks(X)

then the correspouding POP-11 function is

function drinks{contin,X);
/* X drinks winex/
/*fail:

wine(contin, X);
beer(contin, X); try beer */

end;

Example. Prolog procedure member(x,L) defined as

member (X, [X1 1).

member (X, [_|T]) :- member(X,T).

can be compiled as the following POP-11 function, nsing only
the function unity :

function member(contin,X,L); vars T;
/#1.clause: 2.arg unified with [X]J #/
unify(contin, L, X::consref(undef});

/* ::

is constructor for pairss/
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deref(Y) ->Y;

/*unify constants*/

/* X 1s uninstantiated var*/

/* X instantiated to Y */
/*success: continue*/

/*fail: X re-uninstantiated var*/
/* Y is uninstantiated var*/

/*fail:
r{Y). then
/* X , Y structures of the same type*/
back(X), back(Y) %),
)

Y re-uninstantiated var*/

/*otherwise fail (no 'else' here) */

unify .

/#1.clanse fails: try the 2.clauses/
consref{undef) ->T;

/#+2.arg unified with [.IT] =/
unify(member(%contin,X,T%), L, consref(undef)::T)

end;

We can see that

- the way of compiling Prolog procedures is very simple,
straightforward,

- the result of compilation, i.c. a POP-11 function is slow in
execution, .

- the principal disadvantage of this model is that structure.
are constructed many times only for the purposes of the
head matehing, e.g.

X @

consref (undef) ::

consref(undef) for matching [x1.)
T [Lim

The Sussex version of POPLOG uses o very detailed com-
pilation of head matching (see {11}, pp. 161-162) so that no
structures are constructed for the purposes of head matching.
It represents precisely the idea of the continuation backtracking
and compiled Prolog procedures as POP-11 functions are fast in
execution. A comparison of all models is introduced in Chapter
6.

3.3. Auxiliary stack of instantiated Prolog variables

Mec POPLOG does not use the detailed way of compilation
but rather utilizes o set of auxiliary functions that recognize a
type’ of a processed argunent (e, whether the argument is
a constant, uninstantiated variable, or a structure). Further-
more, the mechanism of instantiating Prolog variables is using
an auxiliary stack, rather than assigmment statements for explicit
re-uninstantiation.

MeMaster model [6] nses o anxitiary stack for storing in-
stantiated Prolog vatiables (so-called Prolog variable stack). The
current offset to the Prolog variable stack is designated varott. If
a Prolog variable is instantiated then it is pushed onto the Pro-
log variable stack. Secoudly, when » branching point in a search
tree has been reached, the system saves the current offset of the
Prolog variable stack in the variable varoffi .

If a fail occurs, then the system returns to the branch-
ing point and re-uninstantiates all Prolog variables that have
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function punify(X,Y); vars i;
deref(X) ->X; deref{Y) ->Y;
if X ==Y then

" true

elseif isref{X) then
Y -> cont(X);
X ->varstack(varoff);
varoff + 1 ->varoff;
true

elseif isref(Y) then
X => cont{Y);
Y ->varstack{varoff);
varoff + 1 -»>varoff;
true

/*identical terms: result is true */

/* X s uninstantiated var*/
/*assiyn term Y to var X */ .
/*push X onto the Prolog var stack*/

/*result is true: matchiny succeeded*/
/* Y 1is uninstantiated var*/
/*assign term X to var Y */
/*push Y onto the Proloy var stack*/

/*result is true: matching succeeded*/

elseif ispair(X) and ispair(Y) then

/*both terms are pairs*/

punify(front(X),front(Y})) and punify(back{X),back(Y))

elseif isvector(X) and isvector(Y) .

and datalenqth{X} == datalenyth(Y} then .

/*both term are qeneral structures of*/
/* the same arity*/ :

for 1 from 1 to datalength(X) do
ifnot punify{(X{(i}),Y(i)) then /*unify i-th components*/

false return N
endif
enddo;
true
else
false
end1f

end;

function passign(X,T);
T ->cont(X});
X ->varstack(varoff);
varoff + 1 ->varoff
end;

/*functors & all components match*/

/*otherwise result is false */

/*assign term T to Prolog var X */

/*push X onto the Prolog var stack*/

Fi1g. 2. Functions punify and passign .

function member{contin, X,L);
vars T, varoffl;
varoff ->varoffl;

deref(X) ->X; deref(L) ->L;

if isref(L) then
passign{L, X::consref(undef))
elseif ispair(L) then
ifnot punify(X,front(L)) then
gotu-clause?
endif
else qoto clause? .
endif;
contin(};
clause?: .
retrieve();

if isref(L) then
consref(undef) -> T;
passiyn{L, consref(undef)::T)
elseif ispair(L) then
back(L) -> T .
else .yoto clausel
endif;

chain{contin,X,T,member)
claused:
end;

/*Yocal variables*/
/*save current offset to the */
/* Prolog variable stack*/

/*1.clause: head matching*/

/* L is uninstantiated var*/

/* X} _1 is assigned to L */
/* L is a pair*/

/U= 3

/*no budy of the l.clause- so continue*/
/*fail: 2.clause*/

/*uninstantiate Proloy vars*/

/*head matching*/

/* L 3s uninstantiated var*/

/*new Proloyg var to T */

/* {_ t T1 s assigned to L */

/* L is a pair*/

f*L=0_Tl*

/*body optimized: quit this call and */
/*call immediately member{contin,X,T) */

P

Fig. 3. Procedure member compiled by Hchaster Proloy corpiler,



been instantiated after the branching peint has been encoun-
tered. The re-uninstantiation is done by the auxiliary function
retrieve() that uninstantiates all Prolog variables in the Prolog
variable stack between the current offset varoft and the initial

offset varoffi :

funétiqn retrieve;
vhile varoff > varoffi do
varoff - 1 -> varoff;
undef -> cont{varstack(varoff))
enddo
end;

Note the Prolog variable stack is implemented as a POP-11 vee-
tor, and varstack is the bottom of this stack.

The unification algorithm of Mc POPLOG is written as an
ordinary function, without the continuation mechanism. The
function punity(x,Y) (sce TFig. 2) retwrns it the terins
x and v match, and instantiates Prolog variables if necessary.
Note that a Prolog structure £(a1,a2,a3) is represented as the
POP-11 vector { £ at a2 a3}.

true

Besides the above unification funetion, few other functions
can he invoked within compiled Prolog predicates. Among them,
the function passign(X,T) assigns the term T to the Prolog
variable X : sce Fig. 2.

Example. The procedure member(x,L) is compiled in Mc-
Master Prolog as follows: see Fig. 3.

The McMaster model of a Prolog compiler

- follows the idea of the continuation backtracking,

constructs no structures in the head of any clause,

Prolog structures are represented more efficiently as POP-

11 vectors,

- compiled Prolog procedures as POP-11 functions are fast
in exccution, and not so large,

- the system does not need so large system stack (for storing
function calls) since many auxiliary functions of this model
are written as convenient functions without the continua-
tion backtracking,

- Warren’s tail optimization is always done.

Note that in the actual implementation, the functions
deret, isref, and ispair used above are joined into one auxil-
iary function so that the execution is even faster.

A comparison of the all three models is done in Chapter 6.

4. COMPACT IMPLEMENTATION OF BUILT-IN
PROLOG PROCEDURES

The Prolog subsystem of the Mc POPLOG uses the above
model with the Prolog variable stack, the functions punify(x,Y),
passign(X,Y), deref(T) cte., nnd Prolog variables arve represented
as POP-11 references. We will now describe how built-in Prolog,
procedures are unplemented in this model.

First of all, the unification operator = invokes directly
the function punity; its POP-11 representation is on Fig. 4. The
operator is uses the function punify, and the function popval(p)
that evaluates the Prolog term P as a POP-11 expression (see
also Chapter 5.2); its POP-11 representation is on Fig. 4.

1

Fig. 4 involves some other built-in procedures that can be
written in terms of the operator is, or they utilize the functions
punify or popval (see also Chapter 5.2 for details).

The operators for constructing goals and backtracking are
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also quite simple. Among them, Fig. 5 introduces ’;' and

repeat. The function papply(contin,X) used here considers the
term X as a goal, and applies it with the given continuation.

The 'cut’ operator *1* is considered as the goal

cut_1(caller(1))

where caller(1) is the invoker of the current function, i.e. the

parent goal of the goal that contains ' in its body; e.g. if

g :-a, b, c.
b:~-d, e, !, f.

The

then the above ’cut’ operator is considered as
function cut.t calls chainto :

cut_1(g).

function cut_i{contin,F);
chainto(F,contin)
end;

5. COMMUNICATION MEANS BETWEEN POP-11
AND PROLOG

5.1. Top level

The Mc POPLOG allows the user to call POP-11 functions
from Prolog and vice versa. This inter-language communication
can he done to any depth.

When the user is at the top level of the system POPLOG
then the prompt is displayed and the system expects any
POP-11 statement or any Prolog question. If a text begins with
?- then this 7- is recognized as the operator of a Prolog ques-
tion, otherwise it is considered as a POP-11 statement. There-
fore, typing in 7~ followed by a Prolog question will activate
the Prolog subsystem. E.g. '

member(2,[1 2 3]) => /*POP-11 statement: is 2 a member
of the list [1 23] 7 »/

#*+ true /#answer of POP-11 subsystem*/

7- read(X),write(X),nl. /*Prolog question*/

| maria. /*term read by read(X) */

maria /*printed by Prolog’s write(X)+/

X = maria /*instantiated variable displayed+/
yes /*answer of Prolog subsystems/

/+prompt of POPLOG is waiting for
next statement or questiont/

Prolog clauses can be asserted into the Prolog database
at the top level using the standard procedure consult(user) or
[user] . POP-11 stateinents and Prolog questions and clauses
can be also used together in a file.

5.2. Calling POP-11 functions from Prolog

The user of Me POPLOG can call any POP-11 function
from within Prolog. For thal purpose, semantics of the stan-
dard Prolog operator is lhas been extended within the system
POPLOG, and two additional unary procecdures popval and
popvaltail have been supplied.

popval(P) cvaluates the Prolog term P as a POP-11 ex-
pression. The expression P must not return any result. This
goal succeeds only once.

popvalfail(P) evaluates the Prolog term P as a POP-11
expression; one result must be returned, and if it is POP-11’s
false it is interpreted as a fail of the given goal. This goal
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function eq 2(contin,X,Y); /* X =Y */
if punify(X,Y) then
contin{)
endif
end;
function is_2(contin,X,Y); /* X is Y := X = popval{Y) . */
if punify(X,popval(Y})) ‘then
contin()
endif
end;
" function 1t _2(countan,X,Y); /* X <Y *x/
if popval(x) < popva](Y then
contin()
endif
end;
function var 1l{contin,X); /* var(X) = */
- /* pnpvalfa1I(1sref(closure(x))) */
1f isref{deref{X)) then /*i1f X is uninstantiated var*/
contin{) .
endif
end;

function funttoq_3(cuntin,T,F,Ar); J* functor{T,F Ar) */

vars 1i; .
deref(T) ->T; deref(F) ~>F; deref(Ar) ->Ar;
if ispumber(T) then /* T is a number*/
punify(T,F) .and punify(Ar,0) o
elseif isref(T) then /* T is uninstantiated var*/ .
pun]fy(T {4 F, “/* T is unified with F(_, , «oo ,_) */
for i from 1 to Ar do - -
consref(undef) - .
: enddo %}) /*Proloyg structures are PUP-11 vectors*/
else /* T 1s noavar */
punify(F, T(1)) and /* Fois unified with functor of T */
Cpunify(Ar, datalength(T)-1) /* Ar is unified with arity of T */
endif;
if /*result of punify*/ then /*1f matching has succeeded continue*/
contin() '
endif
end;

4

‘Fiy. 4, Implementation”of some built-in Proloy procedures

function or 2({contin,X,Y); - /* % ¥ */
vars varoffl; ¢
- vaeoff => varoffl; = /*save the current offset to Pro10q */
/* var stack*/
papply(contin,X); - [*call the 1, qoa]*/
retrieve(); /*fail: uninstantiate Prolog vars*/
. /*try the 2.goal with the tail */
chain(contin,Y,papply) /* optimization: quit this call and */
end; /*call irmediately papply(contin,Y) */
function repeat_0{contin}; - /* repeat */
vars vdroffl;
varoff -> varoffl; /*save the current offset to Prolog */
repl: /* var stack*/
contin(); ) )
retrieve(); /*fail: uninstantiate Prolog vars*/
goto repl; /*loop*/
end; :

~ Fig. 5. PUP-11 representation of ‘;' and repeat. .



succeeds only once.

X is P evaluates the Prolog term P as a POP-11 expres-
sion and unifies the result with x; P must return just one result.

The Prolog term P in the above procedures ( popval, pop-
valfail, is) is comprehensibly written in Prolog syntax becanse
the Prolog compiler reads this text. However, it is evaluated as
a POP-11 expression. Here are the rules for POP-11 evaluation
of Prolog terms (the rules (iii), (iv) will be explained later):

(i) if P is a constant (or an instantiated Prolog variable) then
the constant (value of the Prolog variable) is pushed onto
the POP-11 user stack;

(i1) if P is an uninstantiated Prolog variable then its POP-11
representation (a reference) is pushed onto the POP-11 user
stack (sce the representation of Prolog terms as POP-11
items);

(iii) closure(P) wherc P is a Prolog term is evaluated by push-
ing P onto the POP-11 user stack;

(iv) v -> » where v is an instantiated Prolog variable, A is
Prolog atom, is cvaluated as follows: the value attached to
the Prolog variable v is assigned to POP-11 variable 4 ;

(v) the Prolog structure £(p1, ... ,Pn) where £ is n-ary functor
and P1 to Pn are Prolog terms, is evaluated as follows:
firstly P1 to Pn are evalunted as POP-11 expressions and
then the POP-11 function £ is called.

Thus, the POP-11 evaluation of a Prolog term P matches the
standard evaluation of POP-11 expressions in the programming

language POP-11 [2].

Note the POP-11 cvaluation of a Prolog term P cloes not
affect the PODP-11 user stack beeanse

- popval(P) must not return any result,

- P of popvalfail(P) rcburns just one result that is popped
from the stack, and its value decides about success/failure
of the goal,

- in case of X is P the value of P is popped from the stack
and unified with x. '

If POP-11 cvaluation of o Proloy I.;;rn%’\docs nob return the re-

quired number of results, a run-time error occurs.

Example. Define the Prolog procedure concat(Li,L2,13)
(L3 is a concatenation of the lists L1, L2) for the instantinted L1
and L2, We will use the standard POP-11 function join for list
concatenation:

concat(L1,L2,L3) :- L3 is join(Lt,L2).

Now
?- concat([1,23, [a,b], R).
R =[1,'2, a, b)

yes

However, the question

?- concat([1,2], [aa(1),bb], R).
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is
/////’ \\\\\\\ evaluated as POP-11
fm — — — _ _._.expression
R | join i
| N !
1 * . I
g \ AN
AN BV AN
o2 [ 1 bb (]

Fi'g. 6. The body of the procedure concat after matching
(1istSare expressed as dot-pairs)

evaluated as POP-11
/_ expression

Fig. 7. The arguments of the functicn join
are ‘closed' now

Now L1, L2 are considered as Prolog terms rather than POP-11
expressions, see rule (i), Thns

?- conrcat([1,2}, [aa(1),bbl, &).
R = [1, 2,-aa(1), bb]
yes

will retnrn expeeted resadls, see Big. 7.

Example. Consider Prolog procedure member(X,L) : X is
an element of the list L. If the procedure is used only for in-
stantiated x and L, then - in some cases - it could be defined in
terms of the standard POP-11 [unction member :

member (X,L) :- popvalfail{member(closure{X),closure(L)})).
To process a value of a POP-11 variable within a Prolog

program the standard POP-L1 function valot (value of a vari-
able) has to be used:

vars list; /*declare a POP-11 variable#*/
{10 9 a ab aaa 0] ->list; /+assign the given list to it+/
/*sort list by Prolog's sort #/

If we wrote

would cause an error since the entire argument. join(I1,21, [aa(1),bbl) ?- List is list, sort(List,S).

would be considered as a POP-11 expression so that a non-
existing POP-11 fimction aa would be called with the argu-
ment 1, sce Fig. 6. To prevent a subexpression of an argument
of the procedures popval, popvalfail, is bo he considered as a
POP-11 expression one has to close it using the functor -closure
as follows:

concat(L1,L2,L3) :- L3 is join(closure(L1), closure(L2)).

the Prolog variable List would he instantiated to the atom 1ist.
To introduce a value of the POP-11 vaciable 1ist, we must do:

?- List is valof(list), sort{List,S), write(S), nl.
[0, 9, 10, a, aaa, ab) /*printed by write(S), nl */
List = [10, 9, a, ab, aaa, 0] /*instantiated variables #*/
s = [0, 9, 10, a, aaa, ab] /* displayed*/
yes
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The cvaluation of - valet is cmbodied in the rule (v).

A POP-11 expression in popval, popvalfail, is can also
contain an assignment to a POP-11 variable, using the POP-11
operator ->, see rule (iv).

Example.

vars list, sorted;
[10 ¢ a ab aaa 0] ->list; /#sort list by Prolog’s sort */

?- List is valof(list), sort(List,S), popval(S ->sorted).
/*result of sort assigned to */
. /* POP-11 variable sorted */
List = {10, 9, a, ,ab, aaa, 0]
s = [0, 9, 10, a, aaa, ab]
yes

/*POP-11 variable sorted is */
. . /* the sorted list+/
** [ 09 10 a aaa ab]

sorted =>

Thus, thanks to valof and -> we can use POP-11 vari-
ables as inpuis to Prolog programs, as well as outputs for storing
results.

5.3. Prolog called by POP-11 functions

Similarly, any POP-11 function can call a Prolog program
by introducing a Prolog question in its body. When a Prolog
question is executed within a POP-11 function

- the Prolog subsystem does not wait for user’s replies;

- but returns true ( false ) as aresult, if the Prolog question
has succeeded (has failed);

- all Prolog variables in the Prolog question will retain tl)( v
vajues when returning from the Prolog question to the
POP-11 function so that they can be processed as any other
POP-11 variable.

Example. Define POP-11 function  sort(1ist) n‘siug the
. standard Prolog procedure sort(L1,L2) :

function sort(list) => R;
/* R is explicit result of function*/
?7- List is valof(list), sort(List,R).
/* R retains its value from Prolog */
/* questions/
end; .

Now, the POP-11 expression sort([10 9 a ab aaa 01) yiclds
[ 09 10 a aaa ab]

Example. Define POP-11 function member2(x,1) using the
Prolog procedure member(x,L) defined as

member (X, [X1J).
member (X, [_1T]) :- member(X,T).

We utilize directly a result returned by the Prolog question:

function member2(x,1);
?- X is valof(x), L is valof(l), member(X,L).
end;

If the goal member(x,L) succeeds then true is returned, oth-
erwise false . Thus true / false becomes the result of the
POP-11 function member2 .

6. CONCLUSION

It is important to emphasize that in order to economize
time and memory requirements of the system, the entire Prolog
subsystem of Mc POPLOG has been written in C rather than
in POP-11. We have introduced the ideas in terms of POP-11
functions for better and easier reacability.

Secondly, a Prolog compiler could translate Prolog clauses
to POP-11 functions, as we have shown above, and afterwards
call the POP-11 compiler which would translate a text of a POP-
11 function to a machine ¢ode. Iu the actual implementation,
the Prolog compiler translates any Prolog procedure directly to
the machine code. All the above examples of compiling Prolog
procedures are written in POP-11 to simplify the O\phn'mon of
principal ideas.

It was not a straightforwurd procedure to compare the
above three models (the fundamental, Sussex, and McMaster one)
of Prolog compilers using the POP-11 structures, since

- the fundamental model (Chapter 3.2 and [11]) is not a part
of any POPLOG version,
- we had at disposal the executable (binary) file of the Sussex

POPLOG and [11] only (uot a source file, nor any detailed

information).

Thercfore:

- we have emulated the fundamental model in POP-11 (Mc-
Master version),

- we have compiled the procedure member on the emulator,
Sussex version, and McMaster version,

- we have run the question

7~ member(100, [1,2,3, ... ,1001).

The entire comparison is in Fig. 8. As the timings depend on
the percentage of calls of standard and user-defined procedured,
we have added the execution time of the following question, as
well:

?- functor(T,aa,100).

The results presented in Fig. 8 match quite well a long
term statistical experiments we have done for the comparison of
both actual implementations of POPLOG; sece Fig. 9.

We characterize the McMaster version of POPLOG as a
compact one since the Prolog sibset utilizes only standard POP-
11 data structures, as well as POP-11 control mechanisms, with-
out any change. Thanks to that approach, the Mc POPLOG is
unbelievably shorter, and also faster.

The communication means between POP-11 and Prolog in
the Mc POPLOG are quite straightforward and simple. Neither
programming language has been changed so that a user unfa-

" miliar with POP-11 can use the Prolog subset only, and vice

versa. Only three new predicates (popval, popvalfail, closure)
have been added to the Prolog suhset, and the semanties of Pro-
log’s is has been slightly extended.

The Mce POPLOG runs currently on VAX systems and on
systems based on the Motorola 68000 processor. Detailed infor-
mation on the system can be obtained from the author.
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emulator of the
fundamental nodel

compilation 8
time

# of machine 21
instructions

for ember

execution time 127
of the yuestion
?- member ...

execution. time -
of the question
?- functor ...

Sussex Mc
POPLOG POPLOG
38 4
60* 39
35 15
42 12

- e o o e e o e

Fig. 8. Comparison of the Prolog compiler models written in POP-11
Compilation and execution time is in c¢s (centiseconds), i.e.

hundredths of seconds

The emulator of the fundamental model has been tested in Mcilaster.

version of PUOPLUG

* Estimate done according to the example in [11], pp. 161-2

licMaster

(1) the system needs 75 KB

memnory

(2) pupP-11:
- compilation time
- execution time

(3) Proloy:
- compilation time :
- execution time

Sussex Comparison:

670 KB 9 times shorter

3 times faster
2 times faster

3.7 times faster
2.7 times faster

- -

Fig. 9. Hemory requirements and timings of the actual versions of PUOPLOG
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Appendix

To understand the POP-11 programs introduced here we
should know only:

vars x, Yy;

declaration of POP-11 variables x, y

e =>x;

value of the expression e is assigned to the variable x
e =>

value of the expression e is printed and preceded by s




function £(x,y); end;

declaration of the function £ with formals x, y

lambda (x,y);
declaration of a ne-name function (lambda-expression) with for-
mals x, y

end;

ifnot C then ...
the same as if not(C) then ...

" N
delimiters of a POR-11 word; thus alpha is a variable whercas
“alpha" is a word (atom)

isnumber(x)

returns true iff the item x is & number

consref (x)
constructs a reference with contents x

cont(r)

function that selects or updates the contents of the reference r

isref(x)

returns true iff the item x is a reference
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front(p) / back(p)

function that selects or updates the first/ second component of
the pair p :

ispair(x)

returns true iff the item x is a pair

member {x, x1)

returns true iff x is an element of the list x1

rev(xl)
returns a list of the elements of the list x1 in the reverse order
x1 :: x2

operation that creates a pair from xt1 and x2
join(xl,yl) I

returns the concatenation of the lists x1 and y1
(...}

brackets for a vector construct

s(1)

the i-th component of the structure s

datalength(s)
returns the number of components of the structure s
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ON DELETION OF REFLEX ELEMENTS
FROM CIRCULAR DOUBLY-LINKED LISTS
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ABSTRACT

An element x of a doubly-lirked circi-
lar list is called reflex if

<0. We oropose an algorithm to delete reflex

f(pred (x) ,x,succ (x))

elements from the list and apply algorithm to gi-
ve the correct code of Graham ‘s algorithm for
determining the convex hull of a finite set of
points in the plane. We show that the code given
by Preparata, Lee and Shamos was incorrect and
give some corrections to the results of Koplo-
witz and Jouppi. -

Key words and phrases: convex hull,
algorithm, circular list CR I.3.5
Computational geometry and object
modeling

AMS Mathematical subject classification(1980) :
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1. Deletion of reflex elements
from circular doubly-linked

lists

Suppose we are given a circular doublwv-
linked list S and a function f(pred(x),x,succ(x)
the value of which for given element x of §
depends on its predecessor pred(x) and successor
succ (x) as well. The element x is called reflex
if f(pred(x),x,succ(x)) <0. The following algo-
rithm will delete all reflex elements from the
input list S, starting at a given initial ele-
ment START. The result is stored in the list
CH(S), initially equal to S. Although in general
the result depends on the choice of START, in
applications such as one given in the next sec-
tion the output is the same for any choice of
initial element.

INFORMATICA 4/1988

Mirjana Stojanovic, lvan Stojmenovié¢
Institute of Mathematics,
University of Novi Sad

BEGIN
CH(5) = S;
h:=false;
g:=false;
v :=START;
r:=succ(r};
REPEAT
IF £(v,succ(v),succ(v)))> 0

THEN BEGIN {successful test}

IF r=succ(v) ard hTHEMg:=true;

vi:=succ (v) ;

IFsucc (v)=rTHENh:=true
END
ELSE BEGIN
IFr=succ (v) THENr :=pred (v)
delete succ (v) from CH(S);
v:=pred (v)
END
UNTIL g
END.

In the algorithm, h is true iff all
elements of CH(S) are examined as a middle point,
while g is true 1iff h is true and there is an
element exmined twice as a middle point. Final-
ly r is the farthest predecessor (in CH(S)) of
element to be tested next which had already a
successful test (if anv, or element to be tes-
ted next otherwise).

h will became true if, after one succes-
sful test, next element to be tested is r (i.e.
the element examined first among remaining ele-
ments). A test should be performed again on r
(since the predecessor of r may change) and,if
successful, will terminaté the algorithm (by
assigning g to true). Otherwise r 1is moved
to its predecessor and is equal to the currently
tested element until a successful test id found.
The technique is simple but not trivial ([2,3,
4] failed to apply it correctly in case of

Graham“s scan).




2. The correct code of Graham s
convex hull algorithm 5%
Given a set S of n points in the plane,the
convex hull CH(S)
convex polygon containing the set. Graham 1]

of the set is the smallest

proposed an algorithm for determining the convex

hull of a finite set of pointsin theplane thatruns in

O(n logn) time. Variations of his method giving
increasing efficiency_ have been described by
Koplowitz and Jouppi, and by Preparata, Lee and
Shamos. In this section we give some correctiors
to their results. A correct cdde is given by
means of the algorithm for deletion of reflex
elements from doubly-linked circular list.
After constructing a set of points S in
polar coordinates ordered about an interior
point 0 in terms of increasing angle, and ini-
tially placed in CH(S), Graham-s
thm [1] repeatedly examines triples of conse-

scan algori-

cutive points Sl’s2’s3 in counterclockwise

order to detérm;ne whether or not they define
a reflex angle (an angle > m). If an internal
angle 515253 is reflex then the test is unsuc-

cessful and S, cannot be extreme point because

it is internal to tfiangle OSIS3. The point 5,
will be eliminated from CH(S)

the next test is 508183.

in this case and

If the test is succes-
sful then 52 is a convex hull candidate and a

single scan around the ordered points will ad-
vance by checkiﬁg 525384.

The correct code for the Grahman’s scan
can be obtained by specifying:the function
f(pred (v),v,succ(v)) in the algorithm in Sec-
tion 1 to be angle equal to the difference
between 7

and angle formed by pred(v),v and

- succ(v). The angle at v is reflex iff v 1is
reflex under our definition of Ff.
Koplowitz and Jouppi [2] claimed the fol-~

lowing.

PROPOSITION. If all the points in CH(S)
have been tested as a middle point and the last
.test performed has be€en a successful forward

test, then the algorithm is complete.

We'show by a counterexample that this pro-
position is incorrect. In Fig.‘l we have the
following tests :

§18583r 555384, 535454,

S4SSSZ'

845581, SSSISZI
Only the fifth test is unsuccessful. Thus

only the point S, will be eliminated fram

CH(S). All the remaining points S2,S3,S4,S5 have
been tested as a middle point and the last per-
formed test 54S552 has been a successful forward

test. However, 5, is not a convex hull point
and hence the proposition is incorrect.

The next tests in our example are:

558253, S4SSS3, SSS3S4.

The remaining points S3,S4 and S. form

5
true convex hull because of successful tests
S3S S4SSS3 and SSS3S4.

We give a correct form of above proposi-

45sr
tion.

PROPOSITION. If all points in CH(S) have
been tested as a middle point and there is a po-
int tested twice so that_ail remaining points
in CH(S) -have been tested between these two suc-
cessful testes then the algorithm is complete.

Proof. be the remain-

Let Sl,S .8

gree
ing points in CH(S). Assume that.sl',sz,...,Sn

n

have been tested as middle points and the next
test is successful test for Sl' This implies
that there is a point S$° (not necessarily on

the convex hull) such that tests S Slsz, slszs3,

e :S S S have been successful.

n-15n51 and S§_S,S

n'172
Thus CH(S) consists of only the extreme points
of S.

From the proof it follows that the propo-
sition in [2] is correct if the'original point
is choosen as a convex hull point (this restri-
ction is not mentioned in [2]).

As a consequence of-their proposition Ko-
plowitz and: Jouppi have §hown that 2N -M +1



tests are sufficient where M is the number of
points in CH(S). In our example
we need 2M-M+2 = 9 tests. Thus
will not assure completition of

unless the starting point 8 belongs to

2N -M +1 tests
the algorithm
the
convex hull.

Let us consider the
have the following tests:

exmple on Fig. 2. We

$18383r S;5,830 515,83/ 28,153/
...,555683,545533, 555384,535435.

There are exactly N tests in this case.
This contradict the following assertion in 2.

"The minimal number of tests is N and oc~-
curs when no points are deleted. For each de-
leted point an extra test is necessary. This
N -M extra tests are made making a total of
2N - M tests". !

The correct assertion is that for each
deletedpoint no more than one extra test is ne-
cessary. From this it follows that the number
of necessary tests is between N and 2N -M +2,
Hence the correct stopping rule is not as ef-
ficient as it seems in [2]. We described a mo-
re efficient stopping rule. If the points are
sorted after one of the coordinates then we ha-
ve a convex hull vertex for free. Thus, it is
not of great interest to design a stopping cri-
terion that depends
point because it is

on an arbitrary starting

so trivial to start on a
convex hull vertex. However Greham’s algori-
thm sorts points in

ding to an interior

terms of increasinganale acoor-
point and finding a min or
max requires additional time. Also, it is of
interest in 'case where the convex hull of star-
shaped polygon (the polygon with all vertices
visible visible from an interior point) is to
be obtained. .

We will also discuss the modification gi-
ven in [3,4]. Preparata, Lee and Shamos arrange
the sorted points into a doubly-linked circular
list with vertex labeled START (for instance,
the rightmost smallest-ordinate point)
initial vertex. The NEXT and PRED are
ated with a node pointing respectively

as an
associ-
to its

successor and predecessor in the list., The scan

N=5.M=3 and 5%

terminates after advancing all the way arourd
to reach START. They propose the fellowing

Graham s scan algorithm.

BEGIN
v:= START;
WHILE(NEXT[v] # START DN
IF the test(v,NEXT[v], NEXT
(NEXT[v])) is successful
THEN v:= NEXT[v]
ELSE BEGIN delete NEXTIv];
v:= PRED[vV]
END
END .,

While they describe a correct rule, their
code is incorrect. As an counterexamvle we con-
sider the points on Fig. 1 with START pointed
to SS' The first test SSSlSZ is unsuccessful and
after deleting Sl,v points to S, and NEXT[v] to

i.e., to START, and the algorithm stops im-
mediately. This happens because the stopping

SS'

rule (the while condition) is incorrect. We
presented a correct version of the algorithm
that works for any choice of the initial point
START. The stopping rule reflects the proposi-
tion proved in the section.
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One can define the long-term forest exploitation process in different ways. Methods of operations

research can be used successfully for this purpose. A group of experts at the University of Ljub-

ljana, Yugoslavia developed a specific tree-growing function and, based on that, prescribed a set

of procedures, relations and states which could represent mathematical model for optimizing the

forest exploitation process. The mathod was defined as a'descrete dynamic programming process, based

upon Bellman's principle. In this paper we briefly describe the model and computer program prototy-

pe for solving it. They both can easily be extended by introducing more complexify into them. The
program was written in FORTRAN and tested on DEC-10 computer. '

1. INTRODUCTION

In the papef we describe a possible usage of
dynamic programming, based upon Bellman's
principle, in order to obtain the optimum so-
lution of a predefined long-term forest explo-
itation process. In this pro-
cess measures and activities are introduced at
each step within the. iterative solution process
and their effects on the intermediate results
and the final solution are stated in- the form
of mathematical relations. The whole forest
area which is taken into consideration is divi-
ded into a number of homogeneous parts -, seg-~
ments. For each of these segments, five special
functions are imposed by means of which ‘we di-
rect (quide) the process within a number of
time intervals, either years or decades. The
functions are: (F1) the maximum possible tree
growth capacity, (F2) exploitation capacity,
(F3) the quality of the existing tree speci-
mens, (F4) level of administration - care for
improved growing conditiond, and (F5) stage

in segment development, based upon the age
(oldness) of the tree specimens in it. The
functions help to optimize exploitation ende-
avours. At each step of the interative soluti=-
on process four possible activities can be
imposed: (Al) no activity at all, (A2) exchange
of the existing tree specimen with a new one,
(A3) rarefying, and (A4) restoration. The ex-
ploitation policy is defined by a sequence of
chosen activities during the iterative pro-
cess., The stated functions, activities and
time intervals are part of the mathematical
model and dynamic programming process respec-
tively. The problem and .the corresponding com-
puter program can be extended by incorporating
some additional functions and activities. Pro-
gram prototype in FORTRAN was written and tes-
ted on DEC-10 computer at the University of
Ljubljana, Yugoslavia. In the paper we also
comment the problems which are associated with
dynamic programming applied to such type of
problem.

2. A PREDEFINED LONG-TERM FOREST EXPLOITATION
PROCESS

We mean by that a stated sequence of policies
and activities that should be pursued in fo-
rest exploitation within a life-time long peri-
od of some tree specimen in order to achieve
optimum results in accordance with predefined
goals and criterions. The possible and necess-
ary actions and the most suitable time for
these actions to be carried out depend on the
values of some chosen and defined functions
which describe sufficiently the tree-growing
process. It is these functions, which must

be predefined by a group of experts in forest
exploitation process - both practicians and
theoricians, by means of which more or less
complexity and reality is introduced in the
basic model that is to be solved. After seve-
ral years of analytic and experimental studies
of a group of experts in Ljubljana, Yugoslavia
(VADNAL, KOTAR, 2ZADNIK, STIRN, GASPERSIC /2/,
VADNAL, ZADNIK, STIRN /3/), the following
suggestions and basic ideas have been made:

(i) The paradigm is bounded both geographicaly
and in time. The whole area considered is di-
vided into smaller regions which are further
partitioned into smaller parts with specific
environmental conditions and characteristics.
Some parts within different regions can have
similar or nearly equal environmental condi-~
tions and characteristics. They can or can not
be exploited (treated) independently from each
other. The area is exploited for a specific
number of time periods, measured in years or
decedes. ‘

(ii) In order to evaluate {quantify) observed
characteristics of each part of the forest un-
der consideration, time dependant analytical
growth functions have been developed:

1) Function of growth
Y(t) = a(l - (1+T)e x p(-T)),

where T = (2n - 1) tn/(npn), for a > 0,
p >0, and n > 1. a defines the asymptotic
value of Y(t), p = t2 is the value of t



from where on ¥(t)' starts to decline, and n
determines the speed of convergence Y(t) towa-
rds value a. The value of t = t,, when the fo-
rest restoration procedures staft can be def-
ined by solving the equation

1 + 7T+ T2 -—-exp (T) =0

which is obtained from the relation

t.Y'(t,) = Y(t3), or can be stated on the base
o% expé&riences’

2) Function of increase (by growth) y(t) =
Y{t)' where y(tz)’ = y(p)' = 0.

3) Function of average growth f(t} = Y(t)/t,

where f(t,) = y(t,), and therefore t.Y(t,)=
3 3 3 3
Y(t3).
4) Function of uniform growth s{t) = mt,
where s(t3) = Y(t3), and S(t3)' = Y(t3)'.

(iii) Five functions have been introduced
which describe five possible states of forest
exploitation process:

1) The maximum possible tree growth capacity -
Fl. Fl is constant during the exploitation
process.

2) Exploitation capacity - F2. F2 is a conti-
nouous function, where 1 < F2 < 10. Its
value shows the degree in forest exploita-
tion.

3) The quality of the existing tree specimens
- F3.
This function enables us to make an assess-
ment about the quality of the trees and
whether to begin the exploitation process of
some particular part of the forest or not.
The parts are divided into five gqualitative
groups, 1 < F3 < 5.

4) Level of administration - care for better
growing conditions - F 4.
The value of F4, where 1 < F4 < 5, shows a
degree of obstructing influence of unwanted
tree species on growth of the wanted ones.

5) The segment development stage - F5, based
upon the age (oldness) of the tree speci-
mens in it. Tree species are divided into
four stages, accordingly:

0<F5 < t <F5 <t
< F5 < t,*

t

3 4
Tree species of different stages differ both
in size and gquality and can therefore be
used for different purposes.

10 t < F5 < ta, and

1 20 B

(iv) The forest exploitation process is carried
out by performing a sequence of prescribed ac-
tivities. The sequence order of these activit-
ies helps to optimize the process. The follo-
wing four activities have been taken into
consideration:

1) No activity at all - al,

In this case the forest develops in accor-
dence with the laws of nature. The value of
F2 changes only within the first two stages
of segment development; it is diminished for
an empirically defined quantity pr(stage,
F2, Al). Similarly, the values of F3 and F4
change within the first three stages of de-
velopment. They too are diminished for some
empirically defined quantities pr(stage, F3,

* where ty indicates the upper time limit of
the stated tree growth cycle. t, is defined

as t; = a/lo0.

1

40

Al) and pr{stage, F4,Al), respectively. Each
time the value of the increment (1 for a

year oxr 10 for a decade) is added to the pre-
vious value of F5. At the boundary points
this causes a change of the stage of deve-
lopment.

2) Exchange of the existing tree specimen with
a new one - A2. We can pursue this activity
only within the first two segment development
stages. The reason for doing that is the una-
dequate existing tree species. The exchange
is carried out there - in those parts (seg-
ments) where the effects are most visible.
22 exercises the following influence upon
F2, ..., F5: Their values are changed only
within the first two stages of segment de-
velopment. F2, F3 and F4 are increased by
some empirically defined quantities pr(sta-
ge, F2, A2),pr(stage, F3, A2) and pr(stage,
F4, A2), respectively, while the value of F5
is reduced to zero and the process starts
from the beginning.

3) Rerefying - A3.

The activity can only take place within the
first three segment development stages. Wit~
hin the first stage it is exercised by cutt-
ing down the unwanted species only what helps
in quicker growth of the wanted ones. Here
the activity imposes additional expenses.
Within the second and third stage, in addi-
tion to the cutting down of the unwanted
species, we also cut down some trees of the
wanted species what helps in quicker growth
of the most qualitdtive samples. Here the
activity brings some profit. Due to A3 the
values of F2, F3 and F4 are changed by some
empirically obtained quantities pr{stage, F2,
A3), pr(stage, F3, A3), and pr(stage, F4,A3),
respectively. A3 has no particular impact on
F5. The time increment (1 or 10) is added to
the value of F5 after the time period ex-
pires.

4) Restoration - A4.

Restoration starts at t = t3, ends at t = t4,
and can take different length of time. It is
characterized by wood-cutting on higher scale.
After restoration is done, the forest segment
under consideration passes over into the
first stage. The way in which the stage of
restoration is being accomplished has a great
influence on the results of the forest explo-
itation process. The span of time t4 - t3 is
generally divided into more steps. At each
step the increments of F2 and F3 are compu-
ted and added to the previous values of F2
and F3, respectively. F4 does not change
within A4, while the increment 1 (10) is
added to F5 after each year (decade) that is
passing by. F5 reduces to zero or some higher
value after the restoration is over.

(v) The outcomes - R(stage, Ak). Each measure

- activity undertaken at any step of the exploit-
ation process, results and can be expressed in

a form of costs and income. The resulting inco-
me of some particular step, say I(stage, Ak),
for k =1, 2, 3, 4, depends upon Fi, for i = 1,
2, ..., 5, and the size of the undextaken acti-
vity Ak. The entire costs can be divided into
fixed costs FIX(stage) and variable costs
V(stage, Ak). Accordingly,

R{stage, Ak) = I(stage, Ak)
- V{stage, 2Ak)

-FIX(stage) -

1) R(stage, Al}).

In this case we have no income and no vari-
able costs. Therefore R{(stage, Al} = -

- FIX(stage)

where FIX(stage) is some empirically obtained
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quantity.

2) R(stage, A2).

Activity A2 is carried out only within the
first -two stages of the exploitation pro-
cess. We have some possible income only wit-
hin the second stage, which can be expressed

~as gqj(stage, A2)Y(t) where  g;{2,A2)} is
some empirically stated weight (factor), and
gj{l, A2) = 0. Fixed costs FlX{stage) are
defined (empirically). Variable costs are

obtained as a total of the costs of removal
the wunwanted species, say qc(stage, A2)Y(t),
and the costs of planting new samples,

say NT(stage), where gqo and NT are defined
empirically. Accordingly,

R(stage, A2) = gj(stage, A2)Y(t) -
~FIX(stage) - d,(stage, A2)Y(t) - NT(stage)
for stage = 1,

3) R(stage, A3).
Activity A3 is carried out within the first
three stages. The outcome R{stage, A3) can
be expressed as

R(stage, A3) = gj(stage, A3)Y(t) - FIX(sta-
ge) - qc(stage, A3)Y(t) for stage = 1,2,3,
where qi, FIX, and gc are obtained empiri-
cally and gj(1, A3) = 0 . gj. and g, have a
similar meaning as in case of R(stage, A2).

4) R(4, A4).

Activity A4 is carried out only within the
fourth stage. We differentiate two possibi-
lities:

I. t3 = tg, when all.work is done in a very
short time. In this case we deal with one
outcome only, defined as

R(4, A4) = qi(4, A4)Y(t3)
qc (4, A4)Y(t3) - NT(4)

- FIX(4) -

II.t3 # t4, and assume that there are d4q steps
of the exploitation process within the fo~

urth step. At each step n4, where ng = 1,2,
...y d4, we compute R(4, A4, nyg) as
R(4,24,n4) = & Gilds A, mpv(e) -

-FIX(4) - a5 dc (4, A4, nglY(t) - NT(4, nyg)
where again qi, g¢, and NT are defined empi-
rically.

(vi) Managing the exploitation process is poss-
ible before and after the process being in
progress., By this we mean some further pres-
cribed conditions and rules which should be
or should not be taken into account within
the problem solving process, in accordance
with the type of optimization process that
we pursue. We distinguish among the follow-
ing possible alternatives:

- No alternations of the prescribed exploita-
tion process are possible while the process
being in progress.

- Some alternations of the originally prescrl—
bed exploitation process are possible while
the process being in progress. We may inte-
rrupt the process, insert some new input data
and proceed the process from this point on
or start the program from the beginning.

“ - The final result of the process 1s prescri-
bed in advance as well as the starting
conditions.

- The final result is the optimum value that
can be obtained by the prescribed starting
conditions.

(al, a2,

3. DYNAMIC PROGRAMMING PROCESS ALGORITHM
PROTOTYPE

3.1. General description of the descrete dyna-
mic programming

Descrete dynamic programming process is an i-

terative process (BELLMAN, DREYFUS /l/). At ea-
ch step i, for i = 0, 1, ..., N, we define a
certain number of possible points Xigs for j =

1,2, For each point we compute the
function value f£j4 which is involvéd in the pro-~
cess of optimizatlion. This value is the optimum
value among function values fj.3; k., for k =1,
2,... Mj.1, incremented by the computed outco-
mes between xj_j k and this particular point
Xj4. After computing fj4 for all i = 0, l{ ceny
N.and j =1, 2, ..., Mj we define the optimum
sequence of the operations and decisions that
were made during the exploitation process for
all steps i = N, N-1, ..., 0. Sometimes two or
more alternatives are possible which all give
the same optimum solution.

ceey, My

3.2. Forest exploitation dynamic programming
algorithm

In order to start the process we need the foll-
owing input data:

- a, p, n, t1, t2, t3, tg; in the prototype we
don't compute the values of tj, ty and t3
but we read them as input data instead.

For each segment, i.e. for each case of the

exploitation process:

- all empirically defined values of FIX(stage),
.NT(stage), qj(stage, Ak), and q.(stage, Ak},
for stage =1, 2, 3, 4 and k =1, 2, 3, 4.

- all empirically defined values of pr(stage,
Fi, Ak), for stage =1, ..., 4, i =2, 3, 4
and k =1, ..., 4, that represent the incre-
ment of Fi due to the activity Ak.

- F2, F3, F4, F5 which define the starting con-
ditions of the forest exploitation process.
The whole experiment can be repeated several
times -for different starting values of F2,
R

The process is as follows:
1. ‘

For each t, where t.= F5 + 10, F5 + 20, ..., in
accordance with the stage to which t belongs
(stage = 1, 2, 3 or 4), the possible activities
A3 and/or A4) at that stage take place
for all existing {active) points xg- 10,s (see
3.1.), where s =1, 2, 3, ....

For each activity that takes place at some

Xt-10,s the following happens:

- new values of F2, F3, F4 and F5 are computed,
defining a new point Xt and a new step.

There is: new value of Fi old value of Fi ¥

fi H

pr(stage, Fi, Ak), for i 2, 3, 4, where "-"
sign appears for Al, and "+" sign appers for
A2, A3 or A4, respectively. The value of F5 is

increased by 10 or reduced to zero (for A2 or
when F5 > ty4).

- the outcomes R(stage, Ak), see chapter 2. (v},
arc computed and added to ft.1p,s (see 3.1)
in order to obtain fyg, 5.

Some of the 250 possible different points Xty

for j = 1,2, ..., 250, are encountered at each
step t of the iteratlve process. They are
defined by different values of F2, F3 and F4

(10x5x5 = 250). The computer program builds two
arrays X (250, 6) and FX(250) at each step of
the iterative process in order to save all the
the necessary intermediate data. The elements



in row j of array X contain the following data
about the point x¢, j§: :

x41 = F2, %52 = F3, x43 = F4, %44 = k., %45 =
= s, Xjg = F5

where

k (=1, 2, 3 or 4) definds the activity Ak ta-
ken at step t-10 that caused a transition to
Xt,jr and

s definds the point xt-10,s from which the
transition to x¢,6j was made.

s stands for the row number of array X at pre-
vious step (t-10) in which the data about
Xt-10,sare stored.

The elements FX4, for j =1, 2, 250, re-
present the values of the computed ftj.

II.

After completing the first part of the algori-
thm we locate the optimum value fr, 6§ in the
last step T of the interative process, where

fT,j =
Afterwards we trace back to the beginning all
actions that were carried out during the explo~
itation process. We do this by means of data
stored in arrays X and FX.

opt%mum (fp,s, for s =1, 2, ..., 250)

If the number of steps in the iterative process
is fixed and defined, let say by t4/10, then

T = t4 in case when the starting value of F5

= 0, and T < t4 otherwise.
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4., CONCLUSIONS ON THE APPROACH

Obtained experiences show that a method for op-
timising the forest exploitation process, based
upon descrete dynamic programming is reasona-
ble and adequate. More complexity and necessary
modifications can easily be introduced after
obtaining and analyzing some experimental re-
sults. Large number of input data and interme-
diate results which are storage demanding may
be regarded as the only inconvenience. Diffe-
rent strategies may reduce this problem by
applying the secondary disk storage at each
step of the interative process. The empirica-
lly obtained input data can also be stored in
files in advance and kept there for as long as
necessary.
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RACUNALNISKI PROGRAM ZA DOLCCITEV OPTIMALNE
RESITVE V DOLGOROCNEM vIZKORIééANJU GOZDOV. Pro-
ces dolgoroénega izkori3¢anja gozdov moremo o-
predeliti na ve& nadinov. Primerne v ta namen
so tudi metode operacijskega raziskovanja. Sku-
pina strokovnjakov Univerze Edvarda Kardelja v
Ljubljani je za doloitev matematiénega modela
optimizacije postopka izkorisdanja gozdov raz-
vila posebno rastno funkcijo in na temelju le-
te definirala zaporedje potrebnih postopkov,
relacij in postulatov. Metoda je bila definira-
na kot postopek, ki temelji na diskretnem dina-
mi&nem programiranju. V &lanku zgo3&eno opiZe-
mo prototipa modela in radunalniSkega programa
za njegovo reditev. Model je moZno razSiriti z
vgraditvijo nadaljnjih zahtev in pogojev. Prog-
ram je napisan v programskemvjeziku FORTRAN in
je bil testiran na radunalniku DEC-10.
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In a software life cycle the most expensive is the phase of maintenance. A
lot of costs are caused by different solutions of similar problems. The
programmers source code is an exhibitional example of a variety of algorithms
solving the similar tasks. 1In larger programmer groups there are often arranged
some kind of rules for programming the source code. They are nearly always
called "programming standards".

135 programs were analyzed from four programmers groups {computer centers)
each consisting of 2 - 4 programmers, Statistical methods such as statistical
testing, sampling, analysis of variance, etc were used as an unbiased judge.
Without knowing intermediate appointments about the programming was compared the
gsource code between programmers, programmers within groups and the code between
groups. Differences between programmers within groups were surprisingly small.

Vzdrzevanje je najdrazja faza 2ivljenskega cikla programske opreme. Zelo
veliko stroskov povzroc¢a raznolikost resevanja podobnih problemov. V ve¢ijih
programerskih skupinah si oblikujejo neke vrste pravila programiranja, ki 3Jjih
skoraj vedno imenujejo “"programski standardi”.

Delo opisuje analizo 135 programov iz stirih programerskih skupin
(racunalniskih centrov) sestavljenih iz 2 - 4 ©programerjev, ki temelji na
nepristranskih statistic¢nih testih, vzor¢enjih, analizi variance itd. Brez

poznavanja dogovorov o programiranju je bila primerjana programska koda med
programerji, programerji v okviru skupine in skupinami. Presenetajo
nepricakovano majhne razlike med programerji v okviru skupin.

where each facet can be further reviewed
through more criterias. For an example the
maintainability can be presented as:

1 Introduction

Many software life cycles from different
authors have been proposed. They differ in
unimportant details. It is common to all of
them, that the phase of maintenance is the most

maintainability = F(concision, consistency,
modularity, simplicity,
instrumentation,

expensive. This phase 1is now the major self-documentation)
programming activity, and very soon more
programmers will be performing maintenance than Some of these criterias are easy to

development [Jones p. 351. measure, others are not. Everyone can explain

modularity, but descriptions vary from one

How to reduce costs of maintenance? Few person to another - from equalling modularity
would disagree that the quality software is not with the structured programming, over equalling
less expensive. But what is the quality with a "no GOTO programming”, to a philosophy

software anyway?

2 Software Quality

It is as hard to define as defining a

"good car driving". - It is differently
comprehended from a programmer to another
programmer, from one manager to another etc.

With the most known facets the software guality
can be defined [by Arthur) as:

software quality = F(correctness, efficiency,
flexibility, integrity,
maintainability,
portability, reliability,
reusability, testability,
usability)

of cohesion and coupling.

And concision and simplicity? Specter of
answers is nearly unlimited. Different
comprehensions cause different solutions. And
this is very often a reason which makes
programmers spend more time and money to
understand the other programmer than to solve
the problemn.

Achieving an uniform coding through exact
standards is not realistic, "Many rules do
have legitimate exceptions" {[Grauer p. 92].
But on the other hand - nearly every group of
programmers or computer center elaborates its
own philosophy of programming. That guidelines
are usually called "programming standards".
So, a kind of uniformity is possible. But how
much?




3 Source Code Analysis

3.1 Technics

) It is of course impossible, or at least
too expensive to extract data from a sample by
hand. A tool or tools are needed.

research of the source code has based
programs. The first one has been
oriented on the analysis of the WORKING~STORAGE
gsection. ‘Its input has been the-
reference and - the map listing produced by the
compiler. Results have given information about
distributions of variable descriptions, number
of references, number of words in variables,
paragraphs, USAGE clauses, etc.

Our
on two

The other program has been oriented on a
procedure division. It has produced a table of

usages of the CoBOL rescerved verbs.
Occurrences of each verb have also been
analyzed in the IF statement. Logical

operators have been counted detail in either IF
and PERFORM UNTIL statements. This program has
also given a number of ‘comments, number of
paragraphs, sections, library lines of COPY
statements, total number of verbs etc.

Both programs well as the .whole
research were done under the DELTA/V V2.0
operating system. Because the majority of the
sample programs were written for the PDP-11
computer with the DELTA/M operating system, a
little recoding was sometimesiy needed. What
does this mean for the transportability of
programs? {This interesting guestion 1is not
the subject of this paper). :

as

3.2 Sanple

3.2.1 Criterion for a Sample
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cross

Collecting and analyzing a sample is not

only a technical problemn, but also .
operational one. Very important question is
immediately arisen: which programs to include
in a sample - every program of an application
or Jjust the significant ones? In the first
case, the analysis gives the exact answer about
the application. But this perfection can hide
differences between similar programs. It might
show greater similarity than it really exists.

In our research the second method has been

used.
3.2.2 Sample Size

] Four applications {(programming groups)
from different computer centers were included
into the sample. It was common to all of them
that they used the .same computer language -
COBOL and each group had formed some kind of
its own programming rules. It is not worth
mentioning that they all sweared on the

structured programming
their "standards”).

{which was prescribed in

In this
letters "A"

paper applications are marked with
through "D" and programmers within
a group with numbers. Data in table 1 have no
significant meaning. They are presented just
as an illustration of a sample size.

an

Table 1 - Illustration about the Sample Size

4T E S ST ECSESTESCCSSSSSSESS SRS SSSSSSSSSSIIRSSRTZSoF
tProg!No p! No of ! Average !Standar! Exec. !
lramrirgms!. lines !lin/progrl!deviat.! verbs !
¢E==SsEZsEZsSSCcoSTE=CS=S=SSSoSTRSTT=SS=SSS=SZSSSzzss=zS====+4
AL ! 11t 35274 Y 479.45 t 277.0 ' 2544 !}
t A2 ! 10 ¢ 5517 ! 551.70 ! 331.6 ! 3079 !
t A3 ! 5t 1344 ) 268.80 ! 180.0 ! 706 !
t A4 ! 9 ! 4550 ! 505.56 ! 209.4 ! 2908 !
1 B1 ! 16 ! 13977 ! 873.56 ! 349.6 ! 5116 !
{ B2 ! 17 ! 17706 ! 1041.53 ! 555.2 ! 6984 !
! B3 ! 2 ' 2548 ! 1274 t 393 L1029 !
tcl ! 15 ! 10599 ¢t 706.60 ! 195.9 ! 3042 !
! ¢c2 ! 10 ¢ 6437 ! 643.70 ! 323.1 ! 2187 !
1 D1t 22 ! 45908 ! 2086.73 ! 617.6 ! 19147 !
1 p2 ¢t 8 ! 15606 ! 1950.75 ! 775.2 ! 6834 !
! D3 ! 10 ! 11149 ! 1114.90 ! 389.3 ! 3518 !
! sA ! 35 ! 16685 ! 476.71 ! 281.9 ! 9237 !
! sB ! 35 ! 34231 ! 978.03 ! 475.8 ! 13229 !
t sC ! 25 ! 17036 ! 681.44 ! 256.4 ! 5229 !
! sD ! 40 ! 72663 ! 1816.58 ! 731.2 ! 29499 !
o e e - e —————— tmm————— b ————— +
Isom !'135 1140615 ! 1041.59 ! 731.9 ¢ 57194 !
S NN ST TSNS ECSCSS oSNNI SSSNRSREITEITSSSSTIS=SS4
3.3 Analyzing Comment Statements
3.3.1 Importance of the Comment
Statements
"Although COBOL is often thought of  as a
self-documenting language, .this is only
partially true. With a careful choice ©of
words, each statement can indeed be
self-documenting, but it cannot explain its own
purpose: it merely states its contribution to
a technigque or algorithm"” [Ledin, Kudlik, Ledin
p. 971.
Comments are still needed, they become

even more and more important. Specially in the
last time, when programs are often not
maintained by the original author. As Yurdon
says "No programmer, no matter how wise, how
experienced, how hard pressed for time, no
matter how well intentioned, should be forgiven
an uncommented program”.

3.3.2 Number of Comments per Source Code
19

- Absolute number of comments in a program
does not have any meaning. It needs to be
compared with the number of source lines, or
the number of executable statements, or with
the reserved COBOL verbs. Table 2 presents
data about the number of source lines per
comment where source lines per comment (SLC) is
calculated as

total number of lines

SLC =
number of comments
Table 2 - Source Lines per Comment
R s L R A - N
!Prog!No p! No of ! Average !Standar! Sum of !
!ramr!rgms!comment! SLC !deviat.! squares !
ST TE RS SR E S ST EZ S S SIS SIS ST CSESESTZSTSZI=SRS=SITS==+
! al 11t 257 ' 20.54 ! 5,76 ! 5003.5 !
a2 ! 10 ! 318 ¢ 17.35 ! 3.48 ! 3131.2 !
t a3t 5! 95 ! 14.14 ! 4,43 ! 1097.7 !
1agt 9 223 4 20.37 ! 5.90 ! 4046.0 !
! Bl ! 16 ! 1820 ! 7.68 !« 2.52.! 1044.3 !
B2 ! 17t 2720 ! 6.51 ! 1.54 ! 761.1 !
B3 ! 2! 432 ! 5.9 ! 1.50 ¢ 74.1 !
cl !t 15 ¢t 2611 ¢ 406 ! 0.49 ! 250.8 !
tc2 ! 10 ¢! 1387 ! 4.64 ! 1.63 ! 241.7 !
! D1-} 22 ! 8140 ! 5.64 ! 0,42 ! 702.8 !
! p2 L 8t 2922 ¢ 5.34 ! 1,22 ! 239.9 ¢
! D3 L 10 ' 2418 ! 4.61 ! 0.5 ! 215.1 !



3.3.3 Differences in Percentage of
Comments between Applications

Is there any significant stability in
commenting programs? This answer was
researched with the analysis of variance. In
table 3 there 1is an analysis of not only
differences between programs and programmers,
but also of differences between applications.
[Andrejcic p. 1611},

Table 3 - Analysis of Variance between
Applications and Programmers
P T T TSSO SESC IS IO IN SRS ST SSCSCSCSSCSoRTSSSSS oS+
! Source of !Deg!Sum of! Mean !Calcu- ! F !
! Variation !frel!square!squaretlated F! table!
b ————— b —————— tmmm——— tm— - o ———— +

tApplications! 3 !4506.4!1502.1! 37,33 !
tProgrammers ! 8 ! 207.3! 25.91! 2.92 ! 2.663!
! Programs !123!1091.2! 8.87! t

The first null hypothesis - that
differences between groups (applications) are
not significant can be absolutely rejected
(F(3.0_001) = 23.7). The second null
hypothesis, that differences between
programmers do not exist can be rejected too,
but the risk is this time for a bit greater -
over half a per cent (F(8~0.01 = 2.663), This
has given a reason for a aeta1ied investigation
about differences between programmers within
groups. (See table 4}.

Table 4 - Analysis of Variance between
Programmers within Applications

iSource !App!Deg! sum !mean!calcula!F(0.1)!
lof var.!lic!frel!squar!isqu.!ted F ! table!

b ———— T S b e o +
!between! A ! 3 1184.3161.4! 2.125 ! 2.28 !
! prog ! B! 2 ! 13.7! 6.9! 1.502 ! 2.49 !
! ramm ! C ¢ 1 ¢ 2.,0! 2.0¢! 1.549 ¢ 2.88 !
! ers t' D¢ 2! 3.62! 3.6! 7.262 4 2.44 !
tm—————— B T o = ————— bm————— +
!between! A ! 311!896.2:28.9! '
! prog ! B ! 32!146.6! 4.6! !
! ramms ! C ! 23! 30.0! 1.3! !
! ! D! 37t 18.5! 0.5! !
+=========================================+

These analyses have shown, that the only
application in which significant differences
exist was the application "D" (for the risk of
10%, but it is not greater for the risk of 0.1%
- F(2;0-001) = 7.29). The t-test proved that
the programmer "D3" had more comments than the
other two. Results have shown greater
stability in writing comments than it had been
expected.

Comparing the average (9.03 source lines
per comment) of this sample with the previous
investigation gives also unexpected results.
Al-Jarrah-Torsun (page 344) have - counted an
average of 66.6 source cards per comment card.
It is such a great difference, that it needs no
special statistical prof. It does not also
need the result of Smolej-Korelic ~ 23.82 lines
per comment.

3.3.4 Correlation between Program Length
and Number of Comments

Naturally, it 1s expected that longer
programs are more complex and for this reason

they need to be more commented. But the
previous investigation of dr. Smolej and
Korelic(*) discovered unexpected negative
correlation .between comments and

characteristics of complex programs.

Table 5 - Correlation between Program Length
and Density of Comments

+ SRS TS ST S S CSSSCSoESSSSSSSSSSSSISRSSTISZScé
!Prog!Coe.cor.! t { t(table) t
P —————— - —— fmmm e —— e ——— . +
! Al ! 0.160 ! 0.486 ! t(0.50; 9) = 0.703 !
t A2 ! -0.186 ! 0.525 ! t(0.50; B8) = 0.706 !
! a3 ¢t -0.702 ! 1.707 ! t(0.10; 3) = 2.353 !
! a4t 0.771 ! 3.199 ! t£(0.01; 7) = 3.499 !
! BL ¢ ~-0.186 ! 0.708 ! £(0.40;14) = 0.868 !
t B2 ! 0.148 ! 0,580 ! t(0.50;15) = 0.691 !
! B3 ! 1.000 ! ! !
tc1 !t 0.277 ! 1,038 ! £(0.20;13) = 1.350 !
t c2 ! ~0.535 ! 1.790 ! £(0.10; 8) = 1.860 !
t' DL ! 0.304 ! 1.428 ! t(0.10;20) = 1.725 !
! D2 ! 0.705 ! 2.435 ! t(0.05; 6) = 2.447 !
t D3 ! 0.409 ! 1.269 ! t(0.20; 8) = 1.397 !
4+ ST E T ESECSSSSETSSSSSCSETISISSSTSSSSSSSTTIIISSSS

According to table 5 programmer "A4" is
the only one who can be assumed to have larger
programs less commented. The risk of rejecting
the null hypothesis, that the correlation
coefficient is not significant, is about over
1%. The nearest result of the programmer "D2"
increases this risk up to over 5%.

Four programmers ("A2", “A3", "Bl1" and
"C2") had even negative coefficient
correlation. This means that the larger
programs had relatively more comments.
Programmer "A3" had this coefficient even
-0.702, but his amount of the sample (5) was
too small to reject the null hypothesis.
Programmer "e2” with the coefficient
correlation -0.535 and greater amount of sample
(10) was much <closer to the rejection of the
null hypothesis.

3.3.5 Sampling Contents Of Comments

"The mere presence of comments, however,
does not ensure a well-documented program, and
poor comments are sometimes worse than no
comments at all" [Grauer p. 103].

There are also known the first rules which
suggest how to write comments (to explain
reason, not to duplicate code, etc). Their
present usage can be compared with the first
considerations about structured programming in
the early '70.

How to establish the guality of comments?
At least two problems occur. The first one is
to distinguish good comments from bad ones. It
is impossible to do it automatically. A man as
an observer and arbiter is needed. And this
causes the second problem. The amount of
comments is too large to examine every comment
line.

* Dr. Smolej and Korelic have analyzed 238
programs written by 8 programmers from one
computer center with the goal to find
representative characteristics of an
average program.




Sampling was chosen to give an
illustration of the gquality of comments.
Samples of comments were collected from each
programner. Each line was subjectively

estimated as good or bad. Criterias for a good
comment line were easy to satisfy. Each line
that might be of any help in understanding the
code was accepted as good. No additional
comparing with the nearest lines of source code
was done. Also the AQL was very low - 10% with
the risk of 5%. MIL. STD. 105D double sampling
plan was used. .

Table 6 - Sampling the Quality of Comments

t{Prog! Numb.! First sample!Second sample!Acc !
!ramr! comm.!amo.AC RE res!amo.AC RE res!Rej !
tmm———pm————— o ——— e ——— e tm———+
t a1y 257 420 3 7 41! 20 8 9 7! AC !
! A2 ! 318 ! 32 S5 S 14 ! ! RE !
! a3 ! 95 ¢+ 13 2 5 4 ! 13 6 7 10 ! RE !
1 A4 ! 223t 20 3 712! ! RE !
! Bl ! 1921 ! 80 11 16 46 ! ! RE !
! B2 ! 2720 ! 80 11 16 39 ! ! RE !
{ B3 ! 432+ 32 5 917 ! ! RE !
! Ccl ! 2610 ! 80 11 16 5 ! ! AC !
! c2 ¢t 1378 ! 80 11 16 7 ! t.AC Y
! D1 ! 8140 ! 80 11 16 3 ! ! Ac !
! D2°! 2923 ¢ 80 11 16 7 ! ! AC !
! D2 ! 2418 ! 80 11 16 6 ! ! AC !
+E s s T S S T S S S S RS SR S S S =SS =SS =S=SS=S=SS==S=S=S=S=====+4
Results have very clearly rejected
programmers with the less commented programs
and accepted programmers with better results.
What coincidence? Obviously, some groups take
a great care about this . problem, while the

others do not!

3.4 Analyzing User-Defined Words

Beside correct comments a mnemonical
significant data names are very important for
understanding a data flow. Nearly all authors
who deal with programming technigues suggest to
use as many of the 30 characters as needed to

make names in a program easy to understand.
Not only to the original author, but for others
as well. . .

Maybe this is a reason for a surprisé when
Al-Jarrah-Torsun discovered that the average

user defined name had "only" 7.81 characters.
In the next table distributions of all
user-defined names are shown. Results are
grouped into classes of three lengths. The
hyphen is counted as the other characters.

Only programmers "Bl" and "B2" have

user-defined names longer than 18 characters.
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In applications "C" and "D" similarities
are 1immediately seen. Not only tests of the
mean values and F-tests of the intermediate
differences of standard deviation, but also
much harder the Kolmogorov-Smirnov test of
goodness of fit have proved that there were no
differences in distributions between
programmers within groups. This was specially
surprising in the application "D", where
distribution of each programmer was bimodal.
(Every programmer had more variables with
length of 13, 14 or 15 characters than with 10,
11 or 12). The first explanation was, that
this was caused by the influence of the "COPY"
statements. But further analyses had
contradicted this suspicion.

The Kruskal-Wallis procedure [Andrejcic p.
3481

12
H = *
12 *. {12 + 1)
1369 100 361 144
L { + + + }y -
4 3 2 3
-3 * (12 + 1) = 7.47
cohpared with chi-sqguare X(0.05:3) = 7.81
gave no reason to reject the nu?? hypothesis,
that there were no significant differences
between applications. However, the result was
very near to the border value for the risk of
5%. -
4 Conclusion
4.1 Interpretation
The first discovery was that the relative

number of comments 1is increasing {(comparing
with the oldest analysis by Al-Jarrah-Torsun
and a bit younger by Smolej~Korelic). All

applications were produced with the interactive
editor, while Al-Jarrah-Torsun wrote about
cards. So, maybe also the economical effects
can have some influence on the density of
comments.

Not only the density, but
constancy was surprising. It was even not
effected by the program length, as it had been
measured by the previous analysis. .Influence
of the group agreements on the programmer were
reflected immediately. - This brings to a
conclusion, that commenting is given more and
more - care. It has now its place also in "the
programming standards".

also the

Table 7 - Distributions of Lengths of the User-Defined Names
'0'==‘='—':========:v======:==========::========:::::::‘:::::::::::::==================§
!Length ! Al ! A2 ! A3 ! A4 ¢t Bl ! B2! B3 ! Cl! C2! DL ! D2! D3 !
o ————— tmm + - tm———— m———— Fom———— tm—m——— Fm———— o o . —— tmm——— tm———— tm——— +
t 1-3 1 100! 66 ! 95 ! 248 ! 96 ! 19 ! 15 ! 384 ! 272 ! 180 ! 59 ! 30 !
! 4-6 ! 334 ! 548 ! 105 ! 333 ! 596 ! 995 ! 308 11643 !1026 2168 ! 813 ! 731 !
t7-9 1 419 1 270 ! 82 ! 323 11070 11400 ! 266 ! 341 ! 221 13966 !1269 !1072 !
1 10-12 ¢ 72 t 153 ! 4 ! ! 3151 760 I 58 ! 761 76 ! 385 ! 238 ! 179 !
$ 13-15 ¢+ 22 ! 50 ! ! t 255 ! 301 ! 9 ! 30 ! 10 11155 !t 376 ! 296 !
! 16-18 ! to11 e ! ! 186 ! 126 ! 2! 2! L2121t 16 ! 13 !¢
!t 19-21 ! A ! ! 1142 ¢ 38 ! ! ! ! ! ! !
1 22-24 ! ! ! ! t 105 ¢t .1 ¢ ! ! ! i ! !
! 25-27 ! ! ! ! I 94 ! ! 1 ! ! ! ! !
t 28-30 ! ! ! ! 44 ! ! ! ! ! ! ! !
P ——— o ——— t————— o ——— tm———— + o e e e + o - o —— tmm——— tm———— b +
taverage! 6.6 ! 7.2 ¢ 4.9 ! 5,2 !10.7 ! 8.7 1 6.9 ! 5.6 ! 5.5 ! 7.9 ! 8.0 ! 8,2 !
! rank ! 8 ! 6 ! 12 1 11! 1! 2 7! 9! 10 ! 5 ! 4 ! 3!



Sanmpling of comments gave some
disappointing results, or at least unexpected.
It was very easy to distinguish between the

good and the bad comments. Criterias were easy
to achieve, but results rejected programmers
with the less commented programs.

After the research was finished, each
"programming standard" was studied in detail.
Results of the analysis were compared with

these prescriptions. In applications”C" and
"D" detailed programming guidelines about the
form of comment were stated, while in others
they were omitted.

Al-Jarrah~Torsun found that the average
user-defined name had 7.81 characters and their
expectation that it "was expected to find them
to be on average much longer" [Al-Jarrah-Torsun

p. 3431 was not in place. It seems that an
average of 8 characters 1is the most common
value. Equality of distributions of the

user~defined names was greater than expected.
Descriptional estimates about the importance of

the long user-names were:
Bl - very important
B2 - very important
B3 - very important
Cl - less important
C2 - less important
Dl - very important
D2 - important -
D3 - important

An interview with programmers on the
application "A" was not possible. Answers were
as expected, except the programmer B3's and
Dl's. Programmer "B3" was a beginner and the
worst typist. "D3" was also very bad, the
worst in his group, but they both answered
under impression of the group agreements. If
the programmer "B3" would be separated, the
Kruskal-Wallis procedure

12
H = *
11 * (11 + 1)
1156 9 289 144
X e——— + + )y -
4 2 2 3
- 3 * (11 + 1) = 8.18

would reject the null hypothesis (with the risk
of 5%), that there were no differences between
applications about lengths of the user names.
This would prove, that the statistical
significant differences exist. For this reason
the correlation between the typing speed and
the length of user-names was not analyzed. As
there were nearly no differences between
programmers within groups, results were
obviously more depended on agreements than the
dexterity. The suspicion, that the uniformity
of distribution was caused by the COPY
statements in the WORKING-STORAGE section was
comprehended. The amount of user-names from
the library files was found to be very low.

With the method of comparing the mean
value with the constant it was evidenced that
each programmer had different average than the
sanple of Al-Jarrah-Torsun (7.81) with the
greatest risk of 3.67 for the programmer "D2".
Coincidently, the whole sample together had an
average of 7.79 with standard deviation of
3.62, so critical risk (CR) [Andrejcic p. 100}

7.81 - 7.79
CR

= 0.916

i

3.62
VT ITARY
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gave no reason to contradict the hypothesis
that the both samples had statistically equal
mean values.

4.2 Comment of the Analysis

It needs to be stated
goal of
guality of the software.
gsimilarities and differences between
applications and programs within an
application. And this paper is only to give a
short illustration of the analysis, so only a
part of the research is shown. There are of
course more calculations and comparisons.

clearly, that the
this analysis was not to point to the
The goal was to find

This analysis neither measures
estimates the gquality of applications. It is
impossible to do it just on some facets about
the state of the source code. It is well
known, that the quality of the software is
designed and determinated in the previous
phases of the software life cycle.

nor

The quality of the source code is not the

most important component of the software
quality. So, it cannot be made equally with
the software guality which make part of the

linear equation {by ROLANDI]

X = W) * X; + Wy * Xy + . . .+ Wy * X, +C

where W's are weighting factors and X's are
software metrics - each of which may be or may
not be given in turn by linear equations of the
same form, and C is the constant. One of them
is also the maintainability as it had been
shown at the beginning. Uniformity of code can
be of a great help in eliminating difficulties
and frustrations in authorship of the program.

Anyhow, the analysis proved that
differences within groups were very small, but
"programming standards” were different. Even

if they all referred to the same philosophy,
they are a great reason for different solutions
of similar problems. And our opinion is that
this is a subjective argument, which needs to
be eliminated. Our analysis examines for the
realistic possibilities to achieve it.
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PREVODJENJE PRAVILA GRAMATIKE IZ EBNF ZAPISA

U BNF ZAPIS

UDK 519.682.1

1. Uvod

Vecina programskih jezika se moze, skoro u

potpunosti,

INFORMATICA 4/1988

Mirjana lvanovié, Zoran Budimac

TRANSLATION OF GRAMMAR RULE EBNF DESCRIPTIONS TO BNF ONES: The use of
computers in grammar processing of any kind demands the sinmplest possible
description -of grammar rules. Backus Normal Form (BNF) is acceptable solution.

However, Extended Beckus Normal Form (EBNF) is more suitable for humans.
For purposes of efficient computer processing of grammar rules described by
EBNF, preprocessor becomes a must. It translates EBNF description of grammar
rules to equivalent BNF des;ripbion,

SAZETAK: Obrada granatika C(programskih jezikad na racunaru zahteva Sto

jednostavniji natin =zapisivanja njihovih pravila. Backusova normalna forma

(BNF)> je jedno od prihvatljivih resenja. )
Medjutim, =za <¢oveka koji =zapisuje pravila pogodni ja je proSirena

Backusova normalna forma C(EBNF). ) }
Da bi se pomirila ova dva protivretna zahteva realizovan je predprocesor

koji obavl ja prevodjenje pravila iz EBNF u BNF zapis.

Institut za matematiku

metapromenl jiva, a desna strana je metalzraz -

definisati pravilinma kontekstno . niz metapromenl jivih irsili metakonstanti
slobodnih gramatika, koja su oblika: - razdvojenih univerzalnim metasimbolom |.
- Metasimbol | povezuje razlictite desne
a := 73 strane praviia sa istim levim Stranama:
Leva strana pravila je jedan od simbola iz a 1= 31
skupa neterminalnih simbola gramatike, a desna o = 32
strana pravila je konatan niz terminalnih isili = eccccaae- <=> o :1:= 1§ 3z | | n
neterminalnih sinmbola. . o = {n
Potreba preciznog formalnog definisanja
programskih Jezika uslovila Je pojavu A 2. Primena BNF i EBNF u zapisivah_iu pravila
razli&itih notaci ja za zapis pravila gramatike

gramatike, od kojih se najvize koriste:

Da bi se omogucila jednoznatnost pri

a> Bekusova <(BNF> i prosirena Bekusova def inisanju simbola gramatike uvode se

CEBNF) notacija, - . ogranictavaci za obe kategori je simbola.
b> obrnuta i modifikovana obrnuta notacija, Neterminalni simboli se ograni&avaju znakom <
¢) grafi&ka notaci ja, ) tna potetkuw> i > <(na kraju), a terminalni
dd) sintaksni dijagrami. znakom 7.  Ovakav nagin obelezavanja stvara

dodatnu opreznost i napor pri zapisivanju

U sluZaju ad> i b)) sintaksa jezika se pravila, ali daje vece slobode kod imenovanja
defini%e pomodu konatnog skupa metaformula. ’ simbola. ]

Metaformula se sastoji od leve i desne Za zapisivanje pravila kontekstno slobodnih
strane razdvojene univerzalnim metasimbolom gramatika, BNF nudi sledec¢u pogodnost: ukoliko

r=, Leva strana metaformule “je postoji vi%e pravila sa razlicitim desnim, a



jednakim levim stranama, tada se ona ‘zapisuju
kao jedno pravilo 2ija je leva strana jednaka
niza desna strana

strani pravila, a

levoj
sadrzi sve desne strane niza pravila razdvojene
metasimbolom | (u znagenju ilid.

Ovakav natin zapisivanja je nefleksibilan i
dovedi do dupliranja i nepotrebnog ponavljanja

pojedinih nizova simbola u pravilima.

EBNF donosi znatajna prosirenja jer pored
metasimbola koje koristi BNF (::= i ') uvodi
parove metasimbola: O, ), {>.

2.1 Metasimboli (O (Grupisanjed

Desne strane pravila sa istim levim

stranama se nekad razlikuju samo po nekom nizu

terminalnih i/ili neterminalnih simbola. Pomodu

metasimbola (O uvodi se grupisanje sa slededin
znacen jem: .
BNF EBNF
P = j1 11 iz
P = i1 rz iz
-------------- <s> P ::= §1 Cr1 |...| rn D iz
P = i1 rn i2

Bar jedan niz simbola i1 1ili iz nije
prazan. Takodje, ri, ,rn €za n>1) nisu

prazni nizovi simbola.

2.2 Metasimboli [J (jednostruka pojavad
Dva pravila gramatike se mogu razlikovati
samo po pojavi nekog niza simbola u jednom od

njih. Da bi se izbeglo pisanje oba pravila

uvode se metasimboli [) sa slede¢im znazenjem:
BNF EBNF
P ::= n1 n nz
P = nm nz <=> P::= n [ nl nz
Niz terminalnih isili neterminalnih

simbola ograni¢en metasimbolima {} javlja se u

pravilu najvise jedanput.
Da bi pravilo imalo smisla niz simbola n

ni je prazan.

2.3 Metasimboli {> (visestruka pojavad

Pravila, u kojima se neki niz simbola

gramat.ike javl ja proizvoljan broj puta, se u
BNF ne mogu direktno predstaviti ved¢ se koristi
rekurzi ja. Rekurzija se

otklanja uvodjenjem

metasimbola (> sa slededim znatenjem:
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BNF EBNF

P = ni1 n3

P = nt nz ny

P = N1 Nz nz n3 e P:imnm { nz) ns
P = ni1 nz nz ns

Da bi pravilo imalo smisla niz simbola nz

ni je prazan.

Moguce su sledede pojave parova metasimbola
1y i <>:

D R U T |
2 {eeelende >
<D GUPINE QR T,
4y [eooloeodool}

do

proizvol jnog nivoa

dubine.
metasimbola (O je moguda na svin nivoinma.

Pojava

3. Prevodjenje pravila iz EBNF =zapisa u BNF

zapis

Razvi janje prevodilaca za vi%e programske

jezige je Jedna od znatajnih oblasti
racunarskih nauka, stoga je potrebno na pogodan
natin izraziti sintaksna pravila Jezika

korisdcenjem gramatika.

Za obradu gramatika na ratunaru pogodniji
Je zapis pravila u BNF notaciji.
coveka,

Sa stanovista
Jednostavnije { prirodnije je pravila
zapisivati u EBNF notaciji.

Pri rugnom prevodjenju pravila uotavaju se
odred jene koje Je lako

zakonitosti noguce

programski simulirati.

3.1, Zamena metasimbola () (grupisanjad

Dec pravila ogranilen metasimbolima ¢ i ),

se moze zameniti uvodjenjem novog neterminalnog

simbola. Za uvedeni neterminalni simbol (koji
je razligit od svih neterminalnih simbola
gramatike) definise se novo pravilo:

P ::=di Cp1 | pz | L | pn > dz
<=>

P ::= di {(zamenay dz

<zamena>::= p1 | pz | ... | pn,
gde su P | <zamenad> neterminalni simboli

granatike, di i dz su nizovi simbola od kojih

je bar jedan neprazan.
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3.2. Zamena metasimbola [] (jednostruke pojave) . - 4. Realizacija

Od poletnog pravila se formiréju dva ﬁéva; -~ . Navedeni algoritmi =za zamenu metasimboéa

EBNF su osnova na kojoj se =zasniva rad

- pocetno pravile sa jednom pojavom niza predprocésora. Da bi se oni uspeino i efikasno
terminalnih  i-ili neterminalnih simbola ‘implementirali izabrana je pogodna forma za
ograni.t‘:enih ‘metasimbolima £ i, . L e eksternu. i internu ,reprezeht,aci_ju pravila.

- .potetno‘ pravilo bez niza terminalnih 4.1 Eksterna reprezenténcija pravila
izili neterminalnih’ simbola ogranicenih
metasimbolima [ i }. ' .' - ’ Pravila gramatike se =zapisuju u datoteku.

Potrebno je prilikom njihovog Zzapisivanja

P::=p1ll n) p2 <=> P :.i= p1 pz ‘ postovati odredjene zahteve da . bi se S5to
P ::= p1 n pz jednostavni je koristila u obradi. Jednoznalno

se identifikuju tri kategorije simbola:

3.3. Zamena metasimbola {> (visestruke pojave) .- Neterminalni simboli su - ogranileni

znakom < na pocetku i znakom > na kraju. Naziv

Zamena niza terminalnih i/ili neterminalnih simbola se moze sastojati od vise re¢i. Ukoliko

simbola ogranicenih metasimbolima () se moze su reé&i razévo_jene sa vife praznih mesta uzima

i i i i - = =] o. e izmedju < i
re;lizovatl na vise nadina. Medutim, u veéini se u obzir samno Jeodn Praznin J

slutajeva ‘zamena je uglavnom uslovljena tipom prvog znaka simbola i poslednjeg,z’pak.a simbola

pravila i ne predstavlja univerzalnoAreSenje‘ i > se ne ukljutuju u simbol tj. nisu od

Analiziraju¢i nedostatke takvih zamena i zZnataja.
samu definiciju visestruke poj;’avé, dolazi se do ' : ’ ' '

ops"t,e’ metode za zamenu visestruke p;ojave kn_ja - Terminalni simboli su ograniceni znakom
se moze jednostavno realizovati. . i na potetku i na kraju. Niz znakova koji
O0d izvornog pravila formiraju se &etiri predstav] ja simbol se koristi u istom obliku

nova: kako je i zapisan.

- potetno pravilo . bez niza - simbola - - Metasimboli se navode -bez ograniZavala.

ogranitenog metasimbolima € i ),
Fravila moraju da zadovol je sledece

. ; s, . re s -
= u po&etnom pravilu se niz simbola zahteve

ograniten metasimbolima { i >, zamenjuje novim

neterminalnim sin;bolom, = maksimalna d»uzina simbola =zajedno sa

ogranicavadima je 40 znakova,

- novouvedeni neterminalni simbol se S .
s ~ jedno pravilo se mozZze nastavl jati.u vise
defini%e pomocdu dva pravila Jednoe p ] J .

linija,
P ::=n { nz > n3 - .
<=> - iza metasimbola ::= mora da sledi bar
jedan simbol desne strane pravila, :
P ::= 1 nz
P ::= n1 {zamena> nz_ .
. . . . - - Jjedan simbol se ne moZe nastavl]jati u
. Lzamenad: :=<niz zamenjenih simbolad | '

. . . . vige. linija,
<{niz zamenJenllm simbola><{zamena>

. . . - etasimbol Cukol iko je otreband
Moze se u&initi na prvi pogled da su neka ' " - I e J P

. . N R i : stavlija se na kraj tekucde linije, a ne na
pravila suvidna i da bi se mogla uvesti ' . :

. L : tetz > ‘
Jjednostavni ja =zamena. Medjutim, Jjednostavni ja potetak sledece,

zamena bi dovela do pojave praznog pravila (tj.

- i j dni simbol metajezika i
.pravila sa levom, ali bez desne strane) koje izmedju susednih imbola Je

moze da oteza proces rada prevodioca. susednih terminalnih simbola objekt jezika

obavezna je upotreba bar jednog praznog mesta,

v
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Tabela_simbola

1 —————al Naziv —F——a Naziv —f———p ... ——s | Naziv
2 —t—| Naziv ———— | Naziv —t——— .. - | Naziv
m ————p [ Naziv -~ -} Naziv —f—— —_— { Naziv

Slika 4.1, Opsti izgled tabele simbola

dok u svim ostalim slucajevima ni je,

- metasimboli <D, [,J, <,)> se mogu

ugnezditi do proizvol jne dubine,

- za svaki metasimbol (, [, { u tekudoj
liniji mora da postoji njegov odgovarajuci
metasimbol >, 1, >,

U procesu ucitavanja pravila i formiranja

njihove interne reprezentaci je vrEi se
odred jena logitka kontrola ispravnosti zapisa i
ukoliko se otkriju neke greske <(nepostovanjen
postavl jenih zahteva) predprocesor =zaustavl ja

rad i izlistava pogresno pravilo.

4.2. Interna reprezentacija pravila

Za sme3tanje pravila u memoriju nakon
njihovog utitavanja, koristi se tabela simbola.
Tabela simbola je niz od m pokazivata dinamicke

strukture - liste koje sadr2e slogove tipa

tabela_simbola

naziv. Svaki simbol gramatike se u tabeli

, simbola javlja samo jednom <(slika 4-1).

tabela_simbolasarrayl1i..m) of naziv;
naziv=record
ime_simbola:stringli40];
struktura_pravila:“pravilo;
sledeci_naziv: “naziv;

end;

Slog naziv se sastoji od polja:

- imé_simbola je niska duzine 40 =znakova,
u koju se upisuju nazivi simbola gramatike

Zzajedno sa ogranicavatima,

- struktura_pravila je pokazivat na slog
t.ipa pravilo, kojim se predstavljaju pravila za
neterminalne simbole, dok je =za terminalne

simbole vrednost pokazivaca nil,

~ sledeci_naziv je pokazivat na slededi

slog tipa naziv u listi.

ime_simbola

struktura_pravila —4——— pravilo

sledeci_naziv
i

ime_simbola

struktura_pravila —f——— pravilo

sledeci_naziv

Slika 4.2. Struktura sloga naziv




tabela_simbola
| naziv

1 -

pravilo

—_—F

levi_deo_p

razlicite_desne_strane

> raxzdvajac

SV SN

sledece_pravilo

i

N —

-
<

Slika 4.3. Struktura sloga pravilo

Za svaki neterminaini simbol iz tabele
simbola vezuje se slog tipa pravilo kojim se

opisuju sva pravila sa istom levom stranom.

pravilo=record
levi_deo_p: *naiiv;
razlicite_desne_strane: “razdvajac;
sledece_pravilo:“pravilo;

end;
Slog pravilo se sastoji od pol ja:

- levi_deo_p Jje pokazivac na naziv
neterminalnog simbola (u tabeli simbolad koji

se nalazi na levoj strani pravila,

- razlicite_desne_strane je pokazivat na

slog tipa razdvajac pomoc¢u kog se opisuju sva
pravila sa istom levom stranom levi_deo_p,

|

i

pravilo

- sledece_pravilo je pokazivat na sledecu
grupu pravila. »
razdva jac

Slog‘ tipa omoguduje

predstavl janje svih pravila koja pripadaju

istoj grupti tj. imaju istu levu stranu, -

razdvajac=record
desne_strane: ~desni_elementi;
sledeci_razdvajac: “razdvajac;

end;
Slog tipa razdvajac se sastoji od polja:

~ desne_strane je ‘ pokazivad na listu
simbola desne strane pravila predstavl jenih

listom elemenata tipa desni_elementi,

- sledeci_razdvajac je pokazivaZ na sledeci
‘slog tipa razdvajac za koji se vezuje desna

strana: novog pravila iste grupe.

74— desni_elementi

—ty desni_elementi

naziv J'
e pravilo )
e e razdvajac
} .
l e — desne_strane
) i sledeci_razdvajac
naziv
pravile desne_strane
- ) sledeci _razdvajac

Slika 4.4. Struktura sloga razdvajac

Slog tipa desni_elementi omogucuje

predstavl janje pojedinatnih sim.bvola desnih

strana pravila.

desni_elementi=record
ime_elementa: "naziv;
sledeci_element: ~“desni_elementi;

end;

Slog desni_elementi se sastoji od polja:

.~ ime_elementa je pokaziva® na naziv

simbola upisanog u tabelu simbola,

- sledeci__elément, Je pokaziva&é na sledeci

simbol desne strane pravila, "
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naziv e 0

pravilo

razdvajac

ime_elementa

ime_elementa

—

|

l v

sledeci_element i

sledeci _element

|

naziv

pravilo

ime_elementa

ime_elementa__“_] g

sledeci element |

sledeci element

Slika 4.5. Struktura grupe pravila

4.3. Programsta implementacija

Predprocesor je realizovan u Turbo Pascal

Jjeziku kao niz procedura 1 funkcija. Celokupna

aktivnost predprocesora se moZze podeliti u

nekoliko celina:

- iz ulazne datoteke uZitavaju se redon
terminalni i

tabelu

lini je, odvajaju se pojedinad&ni

neterminalni simboli, wupisuju =se u

simbola i formira se interna struktura pravila,

- ako se u analiziranoj 1iniji nalazi niz
simbola ograni¢en metasimbolima (,> taj niz se
neterminalnim

listu

u pravilu zamenjuje novim

simbolom, a izdvojeni niz se upisuje u

zamena kao novo pravilo,

- nakon - ulitavanja svih pravila iz

datoteke analiziraju se izdvojena pravila u

listi zamena,

- nakon toga koriic¢enjem algoritama zamene

metasimbola (,1, {,> vrsi se njihova zamena uz

logitku kontrolu (Cuvaju se sve zamenjene niske

simbola da se ne bi ista niska simbola zamenila

viZse puta razliCitim neterminalnim simbolimad.

Ponavl janjem ovog postupka dobi ja se

interna reprezentaci ja pravila u BNF notaci ji.

6. Zakljutak

U oblasti konstruisanja prevodilaca za

vise programske jezike znatajnu ulogu igra

izbor pogodnog nacina zapisa pravila gramatike

Jjezika.

EBNF i BNF notacije su pogodan mehanizam
Sircko se koriste u

zahteva

za zapisivanje pravila i

svim oblastima gde se formalizovan

nacin zapisivanja pravila.
Realizovani kao

predprocesor gotov,

celovit softverski proizvod realizovan

IBM PC kompatibilnom

Jje na
Turbo Pascal jeziku na
ratunaru. Moze se jednostavno ukljugiti u Sire
softverske proizvode kao gotovo orudje za laksu
obradu i upotrebu

pravila proizvol jne

kontekstne slobodne gramatike.
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QUO VADIS INFORMATIZACIJA POSLOVNEGA ODLOCANJA

UDK 519.688

.

Fri¢ujodi prispevek UbYdVﬂavm ratunalnidko pod-
prto poslovno odlofanje kot sinergijsko (so)de-
lovanje Z¢loveaka in ra;unalnlka ki ju v tem pri-
maru povezujejo informacilishki o*1roma odlo&it-
veni procesi, ki se odvijajo v poslovnem siste-
mu. V ted viogi naj ratunalnik pradvsem uspedno
in utinkovito podpira ¢lovekove spoznavne (kog-
nitivae) procese in ravao tako tudi komenici-
ranje med posamerniki. -

QUO VADIS INFORMATIZATION IN BUSINESS DECISIONM
MAKING: This paper describes computer supported
(business) decision making as.cooperation (with
sinergy affect) betwen humans and computers,
which are in interaction through decision ma-
king process in organization: Computer should
suppaort, as part of such system, human cogniti-
ve process and caommunication between indivi-
duals in decision groups.

1 KAKSNE RACUNALNISKO FODFRTE FOSLOVNE INFOHMA-
CIJSKE SISTEME FOTREEUJEMO

Ratunalni3ko podprte poslovne infor-
maci jske sisteme predstavl] jamo v smislu njiho-
vih posebnosti in zrnadilnosti najpogosteje sko-
zi: (1) avtomatsko obdelavo podatkov (AOF) ;
(2) wpravljalni imformacidiski sistem LJIS)
(3) sistem podpore odlodanja (SF0). Ilustriraj-
mo navedens uwsmaritve radunalmisko podprtib
poslovnih informaci jskih sistemov, kot njihuvé

razvojne korake, 5 kratkim prikazom njihovih

znadilnosti {(glej tudi sliko 1). )

i VYsekakor lahko ugobtovimo, da gra za

vrsto kvalitativnih sprememb, ki se kéieja‘

predvsem vh(Kajzer, 1986) ¢

- prenasu tetidda s podatikov (AODF) na sporodila
(UIS) in nato na. informacije (SFO);

- razdiritvi semiotiédne razseinosi s sintakse
(ADF) na samantiko (UIS) in nato na pragmati-
ko (SFO)

- spremembi organiziranosti podatkov od posa-
micnih (AGCF) na baro podatkov (UIS) ter nato
na bazo modelov in podatkov (SFO);

.= dopolnitvi stardardnih (s)poroéil = ad hoc
sporoc¢ili (odgovori ﬁa‘vpraéanja)-

- prehodu od starejdih postopkovrib (AOF) na
sodobnejde postopkovhne (UIS) in natp na napo-
stopkovne programske jezike (8F0);

.~ preoblikovanju osrove delovanja od posamidnih
proygramov (AGF) na proyramske "pakete" (UIS)
in nato na generatorje sistemov podpore odlo-
tanja - sisteme za redevanje problemov (8F0);

- prehodu od neintegrirancsti (AOF) k intagei-
rancsti na ravni (poslovne) funkcije (UIS) in
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nato & integﬂiraﬁosti na ravni organizaciie
(SFO);

- povedanju stopnlie prllnglelVO:tl od tagostz
do Jpremenlj1vost) (flaL51h11no tid)s

— rarsiritvi ‘na zgodnejie facze upravljaan. od

6perative,§ADP) na taktiko (UIS) in nadalje
na:stvategijo (SFD)

- mpremembi cilja: od teimje k ulinkovitosti
obdelave podattov (ADF) Lk uwdinkovitosti (WIS
in nato uepeéﬁosti poslovnega sistema (SFO),

- transfdrmaciii “uporabnika® od organizacije
(AOF), na posameznika (UIS) in nato na pusa-
meznika v organizaci ji (SEO);

-~ razsiritvi podpore strukturiranih odlocCitev
na podporo sanistrukturiranih odloditev in
nestrukturiranih odloditevs

-~ prahodu iz posamidnih modalmy na sistame mo-
delov.

Vidimo, da se je na podrodiu poslovnih infor-

macijskih sistemov te marsika) spremenilo, mno-—

go pa se bo Se moralo. V nadal jevaniu se bomo
omejili na vlogo radunalnika kot pripomocka pri
poslovnan odlodanju. Fri tem bomo izhajali iz
siétema tlovek-ratunalnilk, kot lahko oznadimo

(sinergi jsko) sodelovanje &loveka in radunalni-

ka v procesu ratdunalnidko podprtega poslovne-

ga odlot¢anja. Gre fa fe ensga ilzmed fenomenov

iz skupine, ki jih oznadujemo = computer aided

ceanas 12AGY - namred za compUter alded decision
making (CADM; .,

2 RACUNALNIE EOT PRIFOMOCEK PRI FOSLOVNEM ODLO-
CAaNJuU

3istem ¢élovek - radunalnilk sestavl jajo,
taLo kot vsak sistem, dolodene sestavine, not-
ranje povezave med sestavirnami in mejne poveza-
ve z okoljem. V sistemu &lovek-radunalnik so:

(1) zastavine izralene z mnodico ljudi in mno-~
Yico radunalnikov,

(2} notranje povezrave z nekim procesom, ki do-
lota "pravila" sodelovanja lijudi in radu-—
nalnikowv,

(3) mejne poverave pa s podatki kot preslikavo
stanja v objektivni stvarnosti ter z "re-
zultati", ki izhajajo iz sinergiiskega

so)ydelovanja ljudi in radunalnikov.

Sistem &lovek-ratunalnik lahko zato v kontekstu

poslovinega odlofanja razumemo kot (integriran)

sistem ljudi in ratunalnikov iz katerega skozi
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Ina¢ilnosti ! AOF - UIis -3 SPO H
____________________________________________________________ +
tetisdle ! PDODATEIL SFORDCILA INFORMACIJE 2
]
. semiotiéna ! . !
razseinast ! SINTAKSA SEMANTIKA FPRAGMATIKA E
! .
. organiz. ! FOSAMICNI BAZA BAZA FODATKQV!
podatkov ¢ PODATKI FODATKOV IN MODELGY :
' .
. sporoéila ! STANDARDNA (S)FOROCILA !
! AD HGC (8)FOROCILA (ODGOVORID !
! !
. programski ! STAREJSI NOVEJSI NEFOSTOPKOVNT !
Jeziki ¢ POSTOFRROVNI FOSTORPKOVNI E
! ; )
. osnava ! POSAMICNI FROGRAMSK I SISTEM ZA RESE-!
delovanja | FROGRAMI "PARKETI" VANJE PRDBLEMOVE
1)
. cilji ! UCINKOVITOST UCINKOVITOST USPESNOST
! OBDELAVE FOD. ORGANIZACIJE ORGANIZACIJE E
1
razsatnost ! !
upravl janja! QFERATIVA TAKTIKA STRATEGIJA !
! !
. integrira- ! NE 0OBSTAJA NA RAVNI ORGANIZACIJA !
nost ! FUNKCIJ (E) KOT CELOTA E
1
. stopnja ! OMEJEND !
prilagodlj.! TOG FRILAGODLJIIV FLEKSIRILEN !
] ]
. uporabnik ! ORGANIZACIJA FOSAMEZNIE FOSAMENIK V!
! ORGANIZACIJI !
t 1
. vrste ! STRUKTURIRANE !
odlaogitev ! SEMISTRUKTURIRANE!
! NESTRUKTURIRANE!
. vrste 'POSAMICNI MODELTI !
modelav ¢ I 8TEMI MODELDOWV!
______________________________________________________________ +
Slika 1: Razvoini koraki modelov poslovnibh informacijskih sis-

temov (Kajzer,

(ratunalnidko podprto)
hajajo"

poslovno odlodanie
poslovne odloditve. Froces, ki poveie
ljudi in radunalnike je torej v tem primeru
odloéitveni proces, rezultati pa so poslovne
odlad¢itve.

"iz-

Ce lahko ratunalnisko nepodprto pos-
lovno odletanje ponazorimo takole
&¢lovek —-» odloditev
oziroma tudi takole, ko &lovek sicer uporabl ja
ratunalnik, vendar ne (neposredno) pri odlodan-—
Ju.
cadunalnik

—=> &lovek --> odloéitev

za razliko od radunalnidko programiranega odlo-

¢anja, ki poteka takole,
tlovek -~ algoritem --» racunalnik --% od-
lo¢itev,

potem lahko radunalnisko podprto odlotanje po-
nazarimo takole

¢lovek
fommr > odloditev.
radunalnik
o e e e e +
B L - e o e e e i o o o
! &lovek ! odloéitveni ! radunalnik !
! ' proces ! !
o e o e e > e o et +
s e e i e e et e e o e +
Slika 2: Sistem &lovek - radunalnik pri poslov-

nem odlodanju.

Koncept sistema &lovek - radunalnik

izhaja iz predpostavke, da so nekatere naloge
najlatje izvedljive, ¢e se jih loti ¢lovek,
druge pa, &¢e se jih "loti"

ratunalnik. V odvi-

1984) .

janju poslaovnega odlodanja oblikujeta &lovek in
racdunalnik (informacijska tehnika in tebnologi-
ja) sistem, katerega izhajajo rezultati
(poslovne adloé¢itve) in sicer skozi vrsto in-
terakcij med ratunalnikom (glej
sliko 2.

Izhodista sodobnega raéunalnisko pod-
prtega poslovrnega odlo¢anja, ki se odvija v to-
vrstnem sistemu ¢lovek—racunalnik, izhajajo iz
naslednjih predpostavk o vlogi racunalnika pri
tem :

(1) Radunalnik naj nudi podporo odlodevalcem
pri poslovnem odlo¢anju, torej jih naj le
podpira in ne nadome&ia oziroma zamenjuje.
Fredvsem presoja 1judi je tista, ki je na-
¢eloma nikoli ne prepustimo radunalniku
(Feen, 1976).

Foslovne odloditve naj nastajajo v nepos-—
rednem dialogu ¢lovek-radunalnik, tako da
radunalnik nudi pomod pri razumnevanju kon-
teksta adlo¢anja, omogoda razliéne pripo-
motke za racdunalnisko podporo odloditvenih
procesov (operacij), zagotavl ja dodatni, =
vidika ¢loveka odlodavalca eksterni spomin
ter dopuséa udinkovito upravijanje radunal-
nika, kot pripomo¢ka poslovnega adloanja
(Sprague, 1983).

2e v sredini S@-ih let je Robert Oppenheimer
(Chorafas, 19848) ugotavljal, da je racunalnik
stroj, ki Jje popolnoma drugacen od elektronske-
ga knjiinega stroja in od ostalih
obdelava podatkov.

iz

in &lovekom

"strojev’
Zato ga moramno uporabljati
e hodemo kar naj-

za

na popolnomse drugaden nadin,
utinkoviteje izkoristiti ki nam
desetletja, da

Nadomestiti morama

vse prednosti,
Fotrebovali smo tri
smo doumeli bistvo te misli.

jih nudi.




zamujena in narediti bistven korak naprej.

Radunalnik moramo zadeti uporabljati

. predvsem kot procesor "simbolov" in
procesor &tevil (kalkulatord. Uporabimo ga za

ne le kot

udinkovito ratunalnidko podprora t.i. kognitiv-
nih procesov. Le tako bo radunalnik lahko res-
nié¢no postal pripomodek dloveku - posamezniku.

To nam danes uspeva razlidino
Ratunalnike moramo zaceti uporabljati

(ne)uspesno.

tudi
v vzpostavl jeni organizacijski
lovnega sistema. Fosamezniki, ki
-s0 le "solo #ahisti", ki "igrajo"
samostojno, temved odlodajo predvsem v skupi-

nah. Zato moramo zadeti razmisljati tudi o tem,

za povezavanje posamsznikov, ki odlodajo
strukturi pos-
odlod¢ajo ni-

- pdladajo

kako radunalniiko podpreti skupinsko odlocdanje
(DeSanctis, 1984) ter kako ragunalnisko podpre-
ti komuniciranje med posamezniki (Winograd

19865 .
3 ALI LAHKO RACUNALNIK ODLOCA IN MISLI 7

bl jub vsemu'pa ne snemo pozabiti, da
je radunalnik le stroj in zato od njega vseeno
preved (Kajzer, 1987).
kor vemo, se daled od vsemogodne-—
ga "misledega” stroja, ki bi lahko zamenjal
¢loveka, vendar pa ga nikakor
na stevilnih podraljih ¢loveka
odlodilno prekasa in je (lahko) nenadomestljivo
orodje. Kako smotrno ga bomo znali
pa Jje odvisno od nas samih. Nevarno je,
lost zelo razéirjeno mnenje, da lahko vse zmog-
ljivejsa ratunalniska tehnika in tehnologija

ne smemo pricdakovati Ha—

je radunalnik
tudi ne smemo
podeenjevati:

uwporabiti,
na fa—

zamenja ¢loveka ne le pri. rutinskem, temved tu-
di bri ustvarjalnem delu.
zer (Kajzer, 1987):
mo, bi to ﬁomenilc,
ljudje z
ustvarjalnejsi.

Kakor ugotavlja taj-

"Ce le nekoliko pretirava-

da bodo “putasti®

"pametrejsimi" ratunalniki ¢edal je
V oresnici je

vae balj
vEE
Fak$éna zabloda!
polotaj ravno obraten: &im boljse in uéinkovi-
tejte je qrodja, tem ved mora biti v glavi in
Craki, ki g§ uporabl jata."
“umetne inteli-
gerce” in rafunalniku kot "misledem" stroju

o zadetnih naporih

(Moto-0ka, 1984, se ja toverstni zanos nekoliko
umiril, kajti vse bolj je jasno, da je radunal-
nik le stroj in bo ko vedrno tudi ostal. Odgovo-
ru na to vprasanje se je mogode pribiiiati, ce

razmislima, kaj prave

prav pomeni pojem inteli-
genca. Ta dganka vzemirja filozofe *a od nekdaj
in resnidfno Je ni lahko razvozlaeti. Jasno Je,

da lahko inteligenco obravnavame z ved vidikov,
npr. kot sposobnost naértovania,
vanja problemov,
itd. Obnasanje, ki 210 izmed teh
sposabnosti, steje vedina ljudi za
Cilj tistih) ki sa
genco,

rase-
wporabe in razumevanja Jjezilov

nienja,

kate {(vsaj)
umetno inteli-

je torej pripraviti rafunalnike do tega,
da se bodo sposobni tako obnadati. Zato so tudi
izhodidea ekspertnih sistemov, kot "“"nadomestka"
umetne

wkvar iajo =

inteligence postavljena nekoliko drugade
(Schnupp, 1983). Izhajajo iz predpostavke, da
lahto razvijémo sistamez Llovek-ratunalnik, v
katerih bi
tno",

se racunalnik aobnagal
vendat ne na takien

"inteligen-
natin kot to poéne

¢lovek.

inteligentna.
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loda in ali

. Ceprav slutijo istemu namenu,

Menimo,
v primerih,
pravl jenega postopka. -V teh primerit lahko go-
vorimo o progrémiranem odlotanju (Simon, 19&E).
Udlocanje lahko programiramo le takrat, kadar
lahko opredelimo natandna pravila, po katerih

da lahko racunalnik odloca le
ko zadosfa obnavljanje vnaprej pri-

se bo odlodanje odvijalo. Ta pravila so osnova
za ratunalniski program, ki bo "prevzel" odlo-
tanje in s tem nadomestil dlovekovo presojo.
Radunalrnik pa v tem primeru ne bo mislil, bo
le obnavl jal,
ne psihologije utenje in ne misljenje. )
Zaklju¢imo nase razmisl janje s tem,
da gre pri vprasanjih, ali lahko radunalnik od-
lahko racdunalnik

kar pomeni v besednjaku kognitiv-

misli, za dve raz-
liéni Racunalnik lahko odloda, vendar
ne na nad¢in, ki ga oznatujemo kot miselni pro-

ces

stvari.

- misl jenje.

.

4 MODELI RACUNALNISKE FODPORE FPOSLOVNEGA ODLO~

CANIA

i Radunalnidko podporo poslovnega odlo-
ctanja je vedno bila in bo tudi v bodode pred-
vsam heterogena celota, nikakor pa ne homogena
in(oma monalitna "tvorba'", ceprav bi to mnogi
*egleli. Zaradi tega jo moramo na razliéne na-—
¢ine organizirati. Fredvsem pa moramo spoznati,
da ratunalnidéka podpora adlocamnja nikakor ni
Homogena celota,
li. tenimo,
nazoriti

kot smo e donedavnega misli-—
da jo moramo, v kolikor hocdemo po-
omeanjeno heterogenost,
kje smo in kam gremo,
kov:
(i

ter ugotoviti,
analizirati vsaj = vidi-
metod odlodanja, ki jih felimo radunalnisko
podpreti (analitiéne metode <--—» hevris-—
ti¢dne metode); :

(2) stopnje presoje, ki jo prepustimo &loveku
(malo ¢lovekove presoje <~-—-> veliko &¢love-
kove presoje);

(3) Stevila posameznikeov, ki sodelujejo pri

(ratunalnidko podpritem) poslovnem odlodaniu

{individualno poslovno odlacanje <-——>» shu-
pinska poslovno odloganje).
Ob upostevanju omanjenih treh vidikov, lahko to-

rej lo¢dimo naslednjih pet tipov radunalnisgke
podpore poslovnega odlotanja, ki se med seboj,

) v mhogacéem razli-
kujejo:

(1) Racunalnidka podpora tip I podpira analiti-
Zne metode, ne dopudda veliko élovekove

presoje in je individual -~
Gre za ratunal-

nisko podeﬁo odloc¢anja, ki jo pogosto oz-

nansnjena podpori
nega poslovnega odloéanja.

nadimo kot strukturirano peslovrno odlodanje
{angl. SDS) - odlodevalec izbere model, po
katerem bo racunalnik odlotal (Gorry, 1976&).
(2) Radunalnidka podpora tip II podpira anali-
ti¢ne metode, dopudta veliko &lovekove pre-
.s0je in je namenjena podpori
poslovnega odlotanja.

indivdual nega
Tovrstno racdunalnidsko
podporo poslovnega odlocanja najpogosteje
imenujemo sistem za podporo odlodamja
(angl. DSS). Opredelimo jo lahko kot tisto,
ki odlocevalca soodensga éemistrukturira—
no odlo¢itvijo, podpira skozi dialog &lo-
vek-rafunalnik, moinostjo uéinkovite upora-
ba podatkov in vrste modelov za analizo



problemov ter sintezo odloditev
1983).

Rac¢unalniska podpora tip IIl podpira hev-
risti¢ne metode,

(Sprague

(3)
ne dopusca veliko &loveko—
ve presoje in je namenjena podpari indivi-
dualnega poslovnega cdlotanja. Danes naj-
tovestne radu-
nalnidéke podpore so ekspertni sistemi

(angl. ES)Y, ki odlocevalcu sugerirajo odlo-
c¢itev, oblikovano na podlagi

bolj razdircrjen predstavaik

v racdunalniku
strukbturiranega nanja in
posplogenih, problemsko neodvisnih heveis-
tigdnih metod (Krallman 1987).

Ratdunalniska podpora tip IV podpira hevrig-—
tigne metode,

(strokovnegal

(4)
dopusca veliko dlovekove pre-—
individulnegea
Gre za ekspertne sis—
(angl. ESS), ki

soje in je pamenjena podpori
poslovnega odlotanja.
teme za podporo ocdlotanja
za razliko od ES dopus&ajo
tigdne metode 198&).

RagZunalniska podpora tip V je namenjena
podpori medsebojno (so)odvisnega poslovnega
odlo¢anja posameznikov, ki sodelujejo,
pogosteje skozi semistruktuwri
odlod¢anje kot skupina
ctis, 19835;.

Vedina omenjenih modelov radunalnidke podpoce

izbiro heverig-
(Luconi

a

naji—
rano pQSl QAVNo

(angl. GDS8B) (DeSan-—

poslovnega odlodanja je sicer raziskanih, = os-
talimi pa se informatika kot zpanost intenzivno
ukvarja. Menimo pa, da je kar
tekst njihove uporabe blifji

formaci jskem sistemu (UIS), kot pa omenjenemu
sistemu podpore ocdlotarmja SFD (glej todko 1),
Zato tudi da jih moramo (v nekaterh

primerih)} pread-
veem pa poiskati njihove sticdne todke in tako
ugotoviti, kako jih povecati
to,
vito podporo poslovnega odlot¢anja.

(pre)pogosto kon-

upravl jalnemu in-—

menimo,
postaviti na prava izhodidca,

v heterogeno celo-~
ki bo omogo¢ala uspedrno in uwdinkovito celo~
Ragunalnisks podpora tip I je "kla-

sidna", najstarejda, zato je na tem podrodju
tudi relativno najved narejeneqa. Zakaj rela-
tivoo 7 Zaradi tega, ker Je resnictno ve-

vendar

sicer

liko narejenega, je ravno tukai kontekst

uporabe rafunalnika najvelkrat sporen. Relativ-
no nekaj manj je narejenega pri radunalniski

podpori tip I1. Zakaj prav tako relativno ? Ve-
liko vprasanj je namnred Sz odprtih,
koncept uporabe racunalnika nalipogosteje pravi.

teprav je

e man] jg narsjensga na podrotiu ratumalnishke
Na ostalih podrodjih (tip IV
pa je naraiensgs resnidro zelo malo.

za podporo

podpore tip III.
in W

Vemo, da se tako sistemi
odlodanja (tip II),
(tip III), nekako razvijajo v eskspertne
sisteme za paodporo odlotanje (tip IV). ta-
za podporo odlocania

kot podobno tudi ekspertni
sistemi
Frav
ko pa se predvsem sistemi
(tip ID) usmerjajo na podrodie rafunalnidke
podpore skupinskega ndlatanja (tip W,

S IN HAKO NAFREJ 7

Ker sistem nnofica na
doloden nadin med seboj povezanih posameznikov,

sodelu—

je poslovni

pziroma mnofica skupin posameznikov, ki

jejo z namenom dossganja postavljenih (skupnih’
ciljev, Jje model

smo ga oznacili

infornaci jskega sistema, ki
kot sistem podpore odlocanja
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(SF0), = vidika ratunalniske podpore dejansko
mnotica medseboj povezanih sistemov dlovek-ra-—
V tem primeru torej lahko (in
o nekakdni sigstemov €lovek-ratu-

sunalnik, moramo)
govoriti

Aalnik.,

mredi

Vespostavitev sistema podpore odlaotanja
(8F0) , kot mrele sistemov élovek-ratunalnik naj
uposteva tako kategorijo odnosov ¢lovek—-é&lovek,
kot tudi kategorijo odnosov ¢lovek-raéunalnik
ter kategorijo odnosov radunalnik - radunalnik.
Vse odnose moramo opazovati v hontekstu organi-
zacije. Manimo, da so predvssam prvo, pa tudi
drugo omenjeni odnosi predvsem (nikakor pa ne
izkl judno) problen (ekonomske) informatike, za-
drije omenjeni kot tudi drugo omenjeni odnosi pa
predvsem (vendar tudi nikakor ne izkl juéno)
problem ratunalnistva.
izziv,

Vsekakor sma postavljeni
pred velik
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sbional ly
nesp -is
i 2 Ao
sommunication
Threes of

with an LRSS Was

Del i Yy e
iz i amog L Prenos
datot e podte med izvajanje o oodal jenam

eadunalni b

direéktno prikl ju

racunalnik.
poleg s
Jjo bm.

fdnji zanjse  DSI

tuoli

Tamenjati
model

1. Uvod

povezavo uporabl jamo asinheroni
= 1 Y oizvajamo samo en  nadin
bljamo  samn  en serijski

na  voljo za klic iz
oV primera, ko hofemo
apoveno dospele klice in

=3 2 vel ja  le, &a

Sl ednie

Uriix je operacij
obliki novih va
npr.
fazi ra
problem te
selae s
za razvoj
prvih
standardns
zaradi niens
mofnosti takoisnd

in opis delovanja

de bila v POVEeXano S
nivojen pri povezavi UNIX oz,
3 OV . Mre2 deluje tako, da

2. uucp sistam ) - - : sporodilo sosedul, dokl er
: ‘ ' pal) L vl . UuCp
7 or doledi  pot

waEp ¢ Ui } Lih mre&'jﬁ ummer janje

sastavl jen i [CH
pranosg dato mecl

realann, =) -sishan datotek in
Datote =bujeio  informacije o
rafunalnika v o njed,
iz podatkih, ki
morane imeti
in  klicani.
datotek, da
ima radunalnilk v

oddal jenaem
ikl juditey
ino mr

ratunalni komna,
rafunalni ko
sosednji radun
30 globalhne gl
(23

Mimnimalna
sastavl jeria
povezuje serid

Jit

Touuop mraio.

Za vzpostavi
prvem d2 n
03 52 Nanj
Drugi nadin

klide nds
telefonst

/etc/systemid hrani ime  loka
Poin o dme nafaga radunalnika.

fije {

/etc/passwd opisani vail
Sunalnika  in. njihova  kodirana
a Je tuw S2 ime programa, ki naj

O onpre.

o gl




se zadne izvajati, ko uporabnik pove svolje ine
( login ). Za  Lklice iz mrede btore Lo
zaznamujemo avtomatiden start programa, ki bo
bedel nad njimi.

Datoteka /Jusr/1ib/uucp /USERFILE vaabuje
omejitve v cvezi T zunanjim dostopom do nasege
radunalnika, npr. do katerih direktoriiev ima

dolocen uwporabnil: iz wedte dostop.
Za pomoc pri
nam  slufi

veebuje
klidemo,
dovol jenim

dostopit do drugibh radunalnibkov pa
datoteka /Jusr/lib/uucp/L.sys, ki
podatbke o radfunalnikih, ki Jjih lahko
npr. 2 ima  rafunalnika, dneve =
dnevnim & dostopa, wvesta in

CASOM

stevilka kanala, hitrost, telefonske Stevilko
ter dolocenea informaci je & postopeb
prijavljanja na oddal jeni ratunalnik.

Za Jasnost podatkov v prej omeniani  datoteki

imamo Se datotekn Zusr/lib/uucp/L-dialcodes f
ki  vsebuje okrajsave rza dolocene telefonske
stevilke, ki jih pogosto uporabl jamo.

Poglejmo $e najvainejse programe v sistemnu
uucp.
Ce hofemo prenasati datoteke, jih  prepustimo

programu uucico ( Unix to Unix Copy In Copy Out

}o Le-ta izvrdi delovne datoteke za prenos
podatkov, ki Jjih je pripravil oucp. Ima pa tudi
glavno vlogo pri prenosu v obratno smaer, torej

pri sprejamu. Klie
periodidno in avinmatidnag,

okl Eainog izvajamo
2 da definicrama v

datoteki Jusr/lib/crontab, kdai naij poseben
sistemski program klids wucico. Ta ob izvajanju

pogleda,
zahteve

[og=) ima  na
za prénos. -]
prenose. Frenns se lahko
smeri, de na oddal js=nem
zahteve za prenos na na

dolofenam diraktori ju
onstajaio, izvr&i
izvede tudi v obratni
radunalni ka Eajo
Uparabniky tako ni

treba skrbeti ca vepo bav zwveza, zadosda
mu, da ve, da se prenns lzvaia npr. vsake pol

ure ali pa npr. v nodénih urah.

Frogram uucp poskrbi za prenos datotek, tako da

najprej kreira dolotens dalovne in  podatkovne
datoteke. e prenos ni moisen btskoj, ga  bo
uucico poskudal izvesti v Casovnih intervalih,

ki so definireni v datoteki crontab.

ratunal ni k.
=0, 1anko
Foglejmo za

uux  izvesi . na dolod
Datoteke, ki w0 povezana
predita na razliénih r

LT

primer, kako primseismo d z  imenom
dat. Prva se naha ~adunal J druga na
racunalniku tZ, 4 pa naj bo shranjen na
nagem radunalnilku v aheki  rex.

ukazna vrstica bi bila te -l

ditf /usr/a/dat /usr/b/dat e

Ukazna viestica =z e dkazom je podobna
obiéaini, le da dodamo ukaz wux ter definiramo
imena! radunalnikov, kjsr se o odatotebs

nahajajo:

uuk "difFf Ll Jusr/addat. LR fuse b lda

uuxqt izvrsi  uksz, ki pride iz dal jenaga
ratunalnita, Freveri, 583
posameznim  Tunanjim @l
am2jimo  pravioce  gle REOCGE &MOY &
nagem radunalniku.

mail j=2 sistem alektronsko posto. Obsega

Ta
sporadtil in podfiljondie oz.
Uparablia uucp sistem.

pripravo sprejenanje

sporodil.

da s=2 kot
radunalnik.

cu je
terminal

Prograin, ki mam
prik] juding na $s0%

omogoda,
asdnji
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"~ wvsak

4. wurp in 0OSI reterendnl model

Protokoli v radunalnidkih
kompleksni. Da Jjih lafje obvladamo,
v razlidnih nivojih., Spodnji
stroino opremo, najvidji
T oupdrabnikom, Nivoji
rahtevah (7):

mrafah so lahko zelo
so izdelani
s bolj povezani s
pa predstavl] jajo stik
50 definirani ob takénih

- MoV nivo Jje kreiran
nivao abstrakci je,

tam, kier Jje potreben nov

niwvo
funkeci je,

mora  izvaljati  dobro definirane

-~ funkcije vsakega nivoja morajo biti
smislu definiranje oz,
protokolov,

izbrane v
madnarodnn definiranih

- meje nivojev morajo biti izbrane tako,
pretok informacij med njimi minimalen,

da Jje

- &tevilo
ni treba
malo, da
zapleten.

nivojev mora biti
medati dolodenih
celoten

dovoli wveliko, da
Funkcij, in dovoll]
sistem ne postane preved

UNT Xowv uucp
povarave, ki

pratokol je bil izdelan za

niso stalne. V ¢asu njegove
definicije 081 referentni model e ni bil znan
in = smo zdaj za implenentaci jo IS0
standardov, moramao sprejeti  uporabo novih
protokolov (BY. V zadetni fazi pa je e vedno
potrebna mofnost wporabe standardnih  UNIXovih
komunikaci jskih orodi j C cu, uucp ) in
anlikacij ¢ napr. wmail } preko asinhrone  ali
X.25 1linije. To je nujno potrebrno 2e zaradi
nenotenega delovanja obstojedibh nred, dokler se
le-te ne prilagodijo stamndardom.

Frogramska oprama 2 wep je sestavl jena iz ved
dalov. En  del slu za pripravo zahtev za

prenos, drug del nastavi karakteristike kanala
in vipostavi zvezo ob wporabi pravilnega gesla,
na koncu pa tudi zakliudi zvero. Tretji del pa
B@ zvaja med prenosom in pozna  dva nacina:
klicni in kliceni. Foskrbi za addajo in sprejem
datotel, prav tako zna sprejste podatke poslati
napraj proti kondnemu nasloveiku. Uporabl jen je
2 protokol k-3 kontrolo pravilnosti
Ce Je spadnji nivo zanmesljiv ( npr.
Yy, to kontrolo izpustimo.

Naredimo zdaj poskus podreditve funkcij wucp-ja
180/081 modelu, kar ni lahko, saj le s tektavo
lTodimo funkcije S5., 4., in 3. nivoja.

. ARLLIKACTJISKI

NIVO
Pravzaprav lahko celoten uucp sistem  inenujeno
aplikacijski program, s&aj omogocda ( tudi drugim

slektronske podte
radunalni k.

progeamnam )
t peibl judit

prenos datotel in
na sosaednji

L. FREDSTAVITVENI NIVD
e mi%l jen za sodelovanje hesterogenih
siatemov, ne omogoéa prilagajanjs  lokalne
sintakse, razen  pri  prenadaniju neznakovnih
datotek. Ostali programi za obdelavo datotek
ldain  oz. po sprelistju niso del  wuop
e NS in Jjih  dzvajamo posebel 4 rnpr.
Lriptogrataka obdelava ).  Fri oddajl pa vseeno

uucp il

lahto ustrezne ukaze definiramo na istem mestu
kot ostale ukaze za podiljanje.

S. NIVO SEJE
Nivo seje nudi  funkcije za povezavo dveh
aplikaci jskih procesov W odnos logidne
komunikacije in  funkoije za organizacijo in
sinhronizacijo njunega dialoga. Freden dva

aplikacijska procesa zacneta komunikacijo,




morata wvepostaviti. k
Pri uducp-ju  j=
uucico, ki se

zahtavi za prenos ,
intervalih. Tak

pozabilimo na

sotasno [gF=-Yg e TSV dvema 3L
procesama. Fomambno i J inf orma

s0 shranjens v it
- dovol jenja
- dovoljenja
s2znam =
zunanjega wpoealb
- datoteke s  podatki
racunalniki in

gih radtuanalni
LoV L mr

Fovezava bho ra:
dolocenam . fasu.
dnevni t.oJ

23 o
v pogsbno .

4. TRANMSFORTNI NIV

Fri

uusp-Jju niopr Spetaim in

mretnimi Miveoji, 'twanspc
protokola pa so polag s nedokumentir

a
Ta niva Jje
elektronska
udcp sistem,
Jje nare jsn
protokoli,
izvrsevaenjs ul

Transportni

na  wvol jo tudd
posfta ( "mail®”y,
NMa splo Postng
4 aplikacije
implemanticanimi
v ona odozl ieasn e

Aivo po pravilih dobi
nivoja séje in jih oblikuje v p
pri uucp=Jju praveaprav i
v zvezi 5 ¢istimi po
prada podatka @
programu =a serijs
od prejamonik
prennsa. R

imo.
L 1

oreima
kontrole pravilnosti i

zaradi hitrejdega prenosa. Transp
odigra svojo funk udil v primeriag,

ugotovi, da ni kondni moF i

prejete podatke poslati

lovnik in

Spodnji
prenocsa
linija,

trije nivoji S0
podatkov v mradi
LANY .

NI NIWVD

konénega  naslovoika  ni
s3] ne  uporabl jamo

Identiteta
informacijs,

zadostna
obidajneg

dinamic¢nega usmerjanja, ampak fiksno. lzvor sam
doloda pot podeatiov, transportrili  nivoii  na
njihavi poti pa vsesns imajo mofnost, da 0
svoji lastni presolii to pob ENIeN

fiksno ummer ]
VS8 POVEIAVE.
najprimarnejso
treba wvnasati
sestavljan ju
ratunalniko

halj pogosto,
tonfiguraci ji

[Tty

Tak bi bil aopis
preprostam model
prikatemo tako:

Moy

elaktronska posta,

T

Tak  uucp, b en e na  gornjem
modalu, = 0SI modslom pr nima zwveoe.,
Clani projekta ROSE  (8), predstavl ja

vl ja, da
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integraci jo  dolo®=2nih proizvajalcev s ciljem,

da wdrwdi jo modl peil opeilagoditvi UNIXa 081
i in . s tem omogodiio priklivditevy  na
radunalnike in mrefe, &2 le ustrezajo
madnarodnim standardom, so predvideli uucp sama
i i osvoiega projskia. 7 " uporabo

2 ¥ in LAaN mrelse so se jzognili

klasidnemu problemd pri implemsataci ji 051

protok Dvy R e pomanjkaniju wustreznih servisowv
v obdobju, ko e nil diaplementiran protokol na
vaeh nivoiih.

alaktronska podta, novic

pranos datotek

LIy

180 transportni| IS0 transporéni

razrad 273 razrad 4
LAN OSMA/CD

W nasleadnji pa  se  duep lzgubi mad
funkoi jami, ki Jih natanino  doloda 180
standard. Tamal ji 3 an 150 nivo sejs in
posebna  knjifnica potrebaih funkcij omogodata
kanne ixd o g ih likacii, ne samo

oheh spodaj omenjenih. Mrale posameznih drukb,

e podpirajo 08I modela,. se bodo prikljudile
pogsebnih radunalnibov ( DBateway Yy
T FTT vi ‘pa  do  tistih osl

olow, kit jih op

ipirajo.

Tyh )
dostop do datotsk ali njibov prenos ( IS0 FTAM ]
elalktronska podta in konferenca ( X.48ux )
5

32677 )
aga sistema )

IS0 nivo seje ( IS0 8

O funkoi je v, jJedru operac

. IS0 transportni Gateway

red @/2/73

180 transportni
razred 4

LAN CBMASCD

S UUCE mrata v ZDA

Lonalnih mred v
uporabnikov s

ima 2ne od velikih n
a  spada  med “orete

ULGF je
ZDA. M

Misni prvi zadetki segajo
o oddal jenih
radunalni zdaj omogoda

1efon omrak j ] 3 datotel in
izvesevanie ukazov na  oddaljenem rafunalnibu

a bhila osnovni naman take povezave, maEnost
podiliania 2lekte poste pa se je pojavila

lahko zaceli

drugadnimi
sintakse
ka*e na
mreXami ,
ol jSega

moErniost so
budi  rafunalniki oz
mi  sistemi. Frilagajanie
zahtavamn Intarnaet ®sre
ras za boljéo povezaveonz ostalimi
pa tudi modnosti ra izwvedbo
usmer janja.

kasna e (3.
wporabl jati
operaci j

Centralna ja v LUCP  mreli ne
obstaia. bi primerjall @ anarhijo.
Bolje so organizirani manjsi deli mre}e, ki jih
PovEzu e v i medsabo jni promet. Za
priikl judi b na )y g sicee  dovolj, da
najdemn s [=F: e e v mrefi in ki se

strinja, da bo Svoi naslov Se

viessimn v poseben m, da nas bodo lahko

i tudi druagi o radunalniki. Ce imamd svojo
lokalno  mrefo, dodelimo radunalnikom znotral
nig  wvadlje pravice, snaega  pa  dolodimo za

poveravo  x ostalim delom UUCE mrefe. Tako nam



ni treba podvajati podatkovy o zunanji  ore t.,
kear pa imajo  ralunalniki i zunanis  mrae
dostop v nafo 1l ; arem  mestu

latje skrbimn za vajanje varnostnih aspaktov.

Vsak radunalnilk pladuje za svoje povezrava. :
nekateri podpitaio  peikljuditey  &im vedih
sosedov, saj si s tem za oOvi o -ajdo pot
lastna sporofila. Strodki orels so v

povezani s pladilom telefonskih stori

Ce wupostevamo d=2 sorodne mweede, 3 katerimi Je
povezan, je v UUCF mredah medssboino poveranih

med T@E@E do 1@EEE raduanalnikov (3,

&. Evropsks UNIX mrefa - EL)

Iz UUCF mrete se je leta 198 razvila v ZDA
USENET, ki omogoda  mad drugim tadi
povezava. Leta 1982 j ] ] .
Eurapean Unix systems

evropskno mre L .

Ker utegne biti zanimiva tudi nas, jo
ogleimo.

EUnet ima za vzor UUCF in USENET iz Severne
Amerike ) racunalnd kow ima LINT X
operaci jski sistam. ﬂﬂgﬂnizacija mrete je

Amer i ki
Mreaka

bol j%a kot v Severni
arganizacija EUUG.

Mjm s
@dno

S
neaposr

ali
posredno prikljufena na ostale evropske in ns

JE?

evropsk:2 mreie. Njen glavni namen je posil janje
elektronske podte in novic (4), pr
je moina tudi direktna pribkljuditew
racunalnik.

0 X 295 pa
na oddal jni

vV wvsakl drfavi Je po oen oglavni
skrbi za mreio v SVDji drﬁavi,

direktno poves
Glavni radun
komunicirajo
ratunalnik za c=lo mreiu,
racunalnike posamsznih ded

lahko
glawni
glavne
wa]nik

Lo

Lav

acvax v Amsterdamit. Ta r malnitk 4
ostalimi UNIX mrefami @ : . ,
USENET (  ZDA 3}, CDAne Yy JUNFT (

Japonska ), SDN ( Ho $m meedi v
Izraelu in Novi Zl an AN A ima
ovezave $e z amnogimi dru ami ki e
] =] 3

bazirajo na UNIX op
na druge mrele lahto nud}
racunalniti v mredi,

Ta mrefs sa Siri.
entuziasti, ki

imeli na ta natim &
uporabnikowv i
posameznas pudj

Fovezuje  Jih ki

¢lanam 4

IR O &

dostop do razlidne Izdajaijo
svojio revijo, ki UINT Xiia Y
okvirg zodeudanja gonori

IE0/0
mactolr

L v

prilagoditvi
komunik

aci je med Favimimi

\ Evropi ey

raéunalnikov

prabliing

T. Sklepne misli

Videli

v mreio
bo podasi i
IS0/0S1 et
projekti,

UNIX  mreta
ta nalfin t
ratunalniks,
sistema. Tak r:
ki ga  podpit

SMmO, da

a

“hange
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Gystem (ITES) Tranutno s8 wkvar-jaja s
ototipon 0851 okolda pod UNIX  System ¥ in
ey 4.2BED. 5 pa  zaenkrat pripada
pozornost. s ] protokolov, ki v

Hnem  usteaza 3. i 4. nivoiuw  IS0/081
-andnega modela,  deprav je bil  slednji
poOZRe je, To je TOR/IF ( Tranasmission

: Frotocol /7 Internetwork  Frotocol ’.
Frimeran je  tudi za povezavo radunalnikov 2z

razlidoimi stemi.

Ay UNIX $els 2 noviel verzijami omogota
kompleksnih  mref s  skupno uporabo
in paciferne strajne apremea. Funkei je

LEmi, i omogotajo enotno  vpel javo

protokoloy in podporo razlidnim
prano in ki sn pred manjkali v

temu, S0
@ams!’ in Ysoo
noleg e

daj kFondno na vol jo.
(S sta dodaten
obstojedih kemilnih
( "device drivers'" ). ATET de npr.
nten vmesni kb bransportnega nivoja (
1ran9port Levizl Interface ), ki nam omogota, da
lLahko 0 aplikacije, ki so neodvisne od
mrafa, Zato se tudi nova varzija uuacp-ja lahko
izvaje neodvisno od omrefe, ki nahaja v
spodnjih nivojih, & tem pa je uucp postal le Se
ana od modnosti uporabe mrefe na najvidjem, to
Jjm aplilkaci jskem nivoju. Drutbo mu delata npr.

e

e dva protokola, ki sta od spodniih nivojev
neodvisna  in ki omogedata preprost in hiter
dostop oziroma souporabo datotek — RFS ( Remote
File Sharing, AT&T ) in NFS ( Network File
Systam, Sun Microsystams ).

tovir i mo Eoamredi Eldnet, saj se Siri tudi
k. mam. gpenovann Idrudenis  uporabnilkov
LINTX  tehni 30 ZuuTAa ) pripravija

Javno y ki bao cadivelas Jjeseni.
Uporabniki i bodo poleg elektronske
poste medsebojno izmenjevali
najrazlidne novice, informacije, izkudniye in
Programa. MoEtna bo  povezave s 0 svetom, na
domadem terenu pa bodo imele moinost  tudi
delovhne  organi je, ki so0 zainteresirane za
napredek na  tem podrodiu, saj bodo imele

i ) kot ak = uporabni ki,
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Anton P. Zeleznikar
Iskra Delta

V 'eseju se obravnavajo tale naslovna vprasanja: odpiranje nove, {(infor-

macijske) konverzacije, filozofsko

(infofmacija kot oblika, vsebina,

in biolosko ozadje informacije
proces in pojav; ontolosko razumeva-

nje informacije; koncept informacije kot nastajajo¢e in razvijajoce
pojavnosti), informacija kot princip in kot sistem v Zivem, umetni
informacijski sistemi (artificialno kot folozofija, znanost in tehnolo-
gija; naért in izvedba informacijskega sistema; iriformacijska povezava
alovek-okolje in éiovék—stroj), primeri 2ivih in umetnih informacijskih
sistemov {(moznosti formalizacije in konstruktivnega Obrévnavanja infor-

macijskih sistemov in pojavov).

INFORMATION AND INFORMATION SYSTEM. This essay deals with the following
topics: opening of a new (informational) conversation, philosophical

and biological background of information (information as form,
contents, process, . and phenomenon;

ontological understanding of

information; a coricept of information viewed through phenomenclogy of
arising and developing), information as a principle and as a living

system, artificial information systems

(the artificial as philosopby,

science, and technology; planning and designing of an information
system; informational conectedness in the man-environment-and man-
machine interaction), some examples of living and artificial
Information systems .(possibilities of formalization and constructive
approaches in the domain of Information systems and informational

phenomena) .

0. Uvod

Zival sevgd& ve. Vendar =zanesljivo ne ve,
da ve.
Teilhard de Chardin

#K o Fpi  (glej pojasnilo na koncu spisa)
Anton P. Zeleznikar

Priro¢na knjizica [1]), ki jo je izdalo podjetje
IBM, ima naslov: "Vse je informacija." Fred I.
Dretske [2] za¢enja svojo'bolj filozofsko kot
tehnolosko in matemati¢éno studijo o znanju in
informacijskem pretoku v domala.gnostic¢no
premiso: "V zadetku je bila informacija. Beseda
Je prisla kasneje. Ta prehod se Jje izvrsil z
_razvojem organizmov,- z njihovo sposobnostjo

izbiranja informacije za prezivljanje in =za

m

nadal jevanje njihove vrste.
ugotavlja, da "... se nahaja semantika Iizven
obzorja matematicdne teorije informacije” in da

Hkrati "pa

* Ta spis Jje bil pfedstévljen na Posvetovanju o
informaci jskih sistemih na Tehniski fakulteti v
Mariboru, dne 2.6. 1988 in objavljen v zborniku
posvetovanja. :

"

... nam komunikacijska teorija ne pove, kaj Je
informacija. Ta teorija zanemarja vprasanja, ki
zadevajo 'vsebino signalov in kaksno informacijo
nosijo, da lahko opjsuje;- koliko informacije
nosijo." Morda Jje pomembno, da v okviru
Dretskejeve studije omenimo tudi njegovo
staliste o -znanju: "Kaj Jje znanje? Tradicio-
nalni odgovor pravi, da je znanje oblika
zagovarjanega prepricanja. ... Prepricdanja so
lahiro laZzna in resnici se lahko ne verjame. ...
Ne pomaga tudi izgovor, kot se to vedkrat
dogaja, da je znanje odvisno od ustreznega
zagovarjanja, d&e se pri tem ne pove, kaj je v
svojem bistvu t.i. ustrezno zagovarjanje."

Zakaj je potrebno vsa ta vprasanja navajati in
kako jih Jje mogo¢te vmesc¢ati v diskurz vpraseva-
nja o informaciji in o informacijskem sistemu?
Clovesko bitje, ki velikokrat zagovarja svoja
razmisljanja in vedenje s t.i. zdravim razumom,
ogtaja pogosto izven domene vprasSevanja o
informaciji. Ali se kdaj samokriti¢no sprasuje-
te nekako takole: "Kaj Jje t.i. zdravi razum kot
informacija razmisljajocdega in v kulturno
okolje prilagojenega bitja? Kako bitje v sebi

kopidi, prec¢iscuje, igbira in preoblikuje

informacijo kot. informacijsko bitje, kaj z njo
poc¢enja in kako pri tem uporablja drugo .svojo
informacijo?” Tu nastane vprasanje, s katero
drugo informacijo in s katerim bitjevskim



informacijskim sistemom. Torej, ali ima bitje
svojo informacijo in informacijo, s katero to
svojo informacijo oblikuje, jo sprejema in
sporo¢a? Ce se o tem pogovarjamo s svojim
zdravim razumom, nam ta odgovarja, da vsekakor
imamo svojo informacijo in svoj sistem informa-
cijske obravnave. Do naslednjega, bistvenega
spoznanja je lahko le kratek korak: v bitju
informacija nastaja kot 2ivljenska procesnost,
kot regularna in neregularna (nova, mutaci jska)
pojavnost 2ivega organizma. Tako sproti in
nenehno oblikujemo informacijo ne le za tiste
funkcije, ki ohranjajo zivijenje, temvecd tudi
za drugo svojo aktivnost, za vedenje, ra;mis—
ljanje, sporocanje in informacijsko spreje-
manje.

Kot informatiki, kot akterji in agenti na
podro¢ju rac¢unalniskih in informacijskih dejav-
nosti, kot socialna bitja intormacijske epohe
pa se nenehno soodamo s vprasevanjem, kaj je
informacija in kak&%en je njen sistem. Poudar-
Jjam, kaksen je njen sistem! Kaksne principe
informacije je mogo¢e konstruirati, ¢&e ti ne
&cakajo, da bi lahko bili odkriti, temve¢ so kot
principi, kot principska informacija lahko le
informaci jsko konstruirani? Ce tega vprasevanja
ne izvajamo, smo dejansko $e predljudje, zivimo
bolj nezavedno in nakljuéno vrzeno v okolje in
v sami sebe in ne spoznavamo dovolj inteligent-
no t.i. lastne in socialne, medsubjektne infor-
macijske pojavnosti. Informacija prav gotovo ni
nekaj enostavnega, stati¢nega, neprepletenega,
necirkulirajotega, je v stalnem nastajanju, kot
da 2e tudi sama sebe oblikuje kot sistem. Je
kot gost in gostitelj, kot objekt in subjekt v
zivih, nastajajo¢ih in nenehno se spreminjajo-
¢ih informacijskih agregatih. Informacijska
doba prina%a novo razumevanje informacije, ki
je nova razvojna stopnja ¢loveka kot visoko
strukturiranega in organiziranega bitja. "Eden
od namenov tega eseja Jje odpiranje nove konver-
zacije, s katero bi bilo mogoce artikulirati
mo¢ ¢lovekovega informaci jskega uma,” Jje bilo
rec¢eno v [3). Poudarek te izjave je v tem, da
se koné¢no informaciji kot fenomenologiji 2zivega
prizna tista njena narava, ki je 2e tisotletja
spoznavno zasidrana v zdravem razumu &¢loveka in
ki sega iz pradavnine, starogrske filozofije,
gnosticizma, evropskega racionalizma do novo-
veske filozofije in se danes kot se nikoli
doslej pojavlja kot nov, zavesten in smiseln
imperativ pre2ivetja.

1. Filozofsko in biolosko ozadje informacije

1.0. Informacija kot oblika, vsebina,
proces in pojav

Za zivo bitje ima informacija pomen predvsem
kot pojavnost v njegovem organizmu. Ta pojav-
nost, ki jo imenujemo informacijska, ima svojo
oblikovnost (geneti¢nost, strukturnost), vse-
binskost (odnosnost, organiziranost) oziroma
kratkomalo procesnost. To pa sploh ne pomeni,
da ne obstaja tudi neziva informacija, ki Jjo
lahko opazamo v naravi, v kozmi¢nih pojavih in
v &lovekovih tehnoloskih in tudi ze v bioloskih
artefaktih. V podro¢je umetne informacije
uvrsc¢amo tudi racunalnisko bazo podatkov,
radunalnigki program in racunalnisko arhitektu-
ro, ki omogo¢ajo fleksibilno (programirano)

podatkovno transformacijo. 8 tem smo povedali
le to, da je informacija informacijsko aktivna
in pasivna pojavnost vesoljnega (naravnega),
zivljenskega (bioloskega) in artificialnegan
(konstruktibilnega, umetnega).

Infoermacijska oblika in informacijski proces
sta vselej tudi vsebinska (pomensko spremenlji-
va in odvisna od razumevanja, ki ga bitje
trenutno premore). Informacijski pojav je kot
oblikovna in procesna entiteta (avtonomnost,
zdruzenost, zaokrosenost, vase-zakl judenost)
nosilec taksSne ali drugacne vsebinskosti (in-
terpretivnosti, kodiranosti). S pojavom oblike
in procesa se odpira neizfrpen in neponovljiv
videz informacije. Oblika in proces lahko
nogita (povzracata, vznemirjata) pojavno razno-
vrstna sporoc¢ila in zac¢enjata nove, nastajajode
informacijske pojave in informacijsko obli-
kovanje (kreiranje). Informacija pomeni indivi-
dualnost tako po obliki in/ali procesu. Senzor-
ska informacija bitja se na svojih poteh do
korteksov individualno (svojsko, nepredvidlji-
vo, metafizidno) preoblikuje v odvisnosti od
obstojede, totalne bitjevske informacije.
Pojav, ki kot opaZeno nekaj sporo¢a, se razlié-
no informacijsko interpretira v organizmu bitja
in sproza razli¢ne informacijske akcije (reak-
cije, odlo¢itve, voljo za vedenje, zavest).
Informacija prinasa tako vselej $e potencialno,
neopazeno, neraziskano komponento in tako
ucinkuje na informacijsko okolje (domeno,
carstvo), v katero vstopa.

Sodobna tehnologija in spoznanja v raziskavah
procesnosti Zive celice prinasajo zavest o
informacijskem kozmosu, ki bi bil v tehnoloskem
in #ivem potencialno moz2en kot svojski (in~
formacijski) sistem (nevralni, genetski in

masivno-paralelni racunalniki). Ziva celica ima
kompleksen, individualen, avtonomen informacij-
ski sistem, 8 svojo logilko (dednostjo, mutacij-

skostjo, fleksibilnostjo) in tako svojsko
procesnost, ki je znac¢ilna za 2zivljenski cikel
celice, za njeno prezivljanje, obrambo ({(imu-
nost}), prehranjevanje {metabolizem), replikaci-
jo (razmnoZevanje) oziroma samoprodukcijo
(avtopoiesis). Na primeru zive celice je mogoce
spoznavati, kako so v biokemijsko informacijsko
st.rukturo (molekularno inteligenco) vmeséeni
oziroma vgnezdeni drugi informacijski agregati,
in sicer od oblikovno-pomnilnih (dednostna
struktura DNA, RNA) do biolosko-procesnih. V
racunalniskih informacijskih sistemih imamo
prav tako 2znad¢ilne pojave vme&&anja ali vgnez-
devanja ene informacije (podatkovne strukture)
v drugo. Tako Jje npr. izdelani uporabniski
program najprej vmesd¢en v okolje Jjezikovnega
prevajalnika, prevajalnik v okolje operacijske-
ga sistema in operacijski sistem v okolje
ratunalnigdke arhitekture. Vsi ti elementi
racdunalnika so razumevani kot specifiéna infor-
macija, in sicer za trenutno uporabo, preva-
janie, operativnost in strojnost. Pri podatkov-
nih strukturah kot definicijsko statiénih
informacijskih agregatih je princip vgnezdova-
nja lahko rekurzivna lastnost podatkovne struk-
ture.




1.1. Ontolosko razumevanje informacije

Ontolodko ali bitjevsko razumevanje informacije
je v svojem filozofskem ozadju lahko fenomeno-
losko, eksistencialno in funkcionalistié¢no.
Razumevanje nastajanja informacije je pojmovni
paralelizem k nastajanju 2ivega in je neposred-
no s tem razumevanjem povezano. Ontolosgko
razumevanje informacije je preprosto vprasanje:
"Kaj Jje informacija." Iz tega zacetnega vprasa-
nja se lahko razvija proces vprasevanja, ki se
raz8irja v kajstvo biti informacije'oziroma v
vpragevanje o informacijski biti.

Clovek zmore gledati zavestno v svojo ali tujo
informacijo in jo zmore tudi zavestno opazova-
ti, raziskovati, spoznavati in razumevati. Tu
je dolo¢ena informacija objekt ¢lovekovega
misljenjn, samo midljenje pa informnei jski
subjekt, ki zmore opazovati svoje
objekte. V tej s8voji informacijski funkciji
lahko misljenje nastajalno (generativno),
spontano (nepredvidljivo), cirkularno (reku-
rentno) in paralelno (prostorsko in ¢&¢asovno
hkratno) transformira (manipulira in preobliku-
je) informacijske objekte, ki so oblike in
procesi kognitivne informacije. Tako nastaja
ali se poraja vzvratno prepletena informacijska
interakcija med informacijskimi subjekti (ope-
ratorji) in informacijski objekti (operandi},
ko se hkrati izmenjujejo njihove objektivne
vloge s subjektivnimi in obratno. Misljenje se
o¢itno manifestira (aktivno in pasivno informi-
ra) kot operacija in operand misljenja. V
&lovekovih korteksih je tako mogote =zavestno
(introspektivno) opazovati subjektivno-objek-
tivno procesnost informacijskih pojavov. Prav
od tu, iz tega primera je tudi mogote spoznava-
ti spontano, nepredvidljivo, generativno,
cirkularno, paralelno, posledi¢no in. vsakranje
nastajanje informacije v 2zivem.

informacijske

Ontolo&tko razumevanje informacije Jje tedn)
utemeljeno s prepri¢anjem, da Jje informacija
tudi pojavnost 2zivega in da zamobseze vprasanje
o biti informacije prav za prav vsa druga
vpra&anja, ki se nanasajo na bit (nem. .das
Sein, angl. Being), na njeno eksistenco in
njeno nastajanje. V okviru informacijske spoz-
navne zavesti je vse pojavljajote in nastajajo-
¢e informacijsko fenomenolosko, pri Cemer pa se
lahko v okviru filozofije informacije postavlja
tudi vprasanje o informaciji po sebi. Seveda pa
se 2z informacijskega vidika informacija kaze
tudi v vseh kulturnih oblikah, npr. kot filozo-
fija, znanost, umetnost, zavest, hotenje,
prepri¢anje, umovanje, d&ustvovanje, sklepanje
itd. Z informacijsko ontoloskega vidika obsta-
jajo le zna¢ilne informacijske oblike in zna-

- &ilni informacijski procesi, med katere se
uvrséajo tudi vse kulturne, ideoloske in reli-
giozne pojavne oblike., Bitje se ob vseh teh
informacijskih oblikah {(kulturnih, socialnih,
okoliskih, kozmi¢nih) lahko
svojo celostno informacijo, ki jo je vobce
mogode oznaditi kot bitjevsko metafiziko.
Tak8no, kibernetsko pojmovanje informacije
obstaja v bistvu (nezavedno) 2Ze v zacetkih
grake filozofije, v novej3i dobi pa se informa-
cija komblekgno kiberneti¢no, semiotsko in
sistemsko pojmuje 2e vsaj od_nastanka Wienerje-
ve kibernetike.

identificira le s’
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.opredeliti

1.2. Koncept informacije kot nastajajode
in ragvijajode pojavnosti

informacije nam gre torej za

tistega, kar sproti spontano,
nepredvidljivo in seveda tudi prit¢akovano
nastaja ali je sele v razvoju v zivem (organi-
zmi¢nem, bitjevskem), vesoljnem (kozmidnem) in
artificialnem (umetnem, konstruktibilnem) in se
pojavlja kot informacijsko. Informacijsko v
zivem je sedanjost nastajajocega iz preteklega
(zgodovinskega) in iz videnja prihodnjega
(prihajajotega). Bitjevska metafizika razpolaga
3 svojim modelom sveta (modelno informacijo) in
s svojimi mehanizmi za upostevanje tega modela
(idelogije) pri nastajanju bitjevske informaci-

Pri pojmovanju
razumevanje prav

Je. Tudi ruzmigl janje o informaciji je lahko le
metafizic¢no, torej bitjevsko informacigjsko,
sevedn dinamidno prepletens in vzvratno vna-

prejadnje. Razmisljanje je lahko tudi bblj
stali¢no, vpreZeno v znanstveno
nost, v ideolosko omejenost,
deduktivno, aksiomati¢no,
konsistentno, neprotislovno in v okviru svoje
omejenosti tudi préduktivno. Informacijska doba
prinasa prav izziv informacijskega, svobodno,
pluralno nastajajotega.

disciplinar-
tako da je npr.
linearno sklepajoce,

Razumevanje informaciske nastajalnosti pa
prinasa nove moznosti prav tam, kjer so se
doslej pojavljale nepremostljive ovire: v
znastvenem, raziskovalnem in tehnoloskem.
Inteligenca kot informacijska lastnost 2ivega
jJe zaenkrat pojavnostno le nejasen ideal
(cilj), ki se mu tehnolosko in znanstveno
poskugata priblizevati skozi disciplinarnosti
umetno-inteligenénega, spoznavno-teori jskega,
nevroznanslivenega, psiholoskega in filozofske-
ga. Cloveka vznemirjajo danes raziskave inteli-
gencnega, 2ive inteligence, ki je kognitivno in
spontano nastajajoca in se pojavlja kot bitjev-
ska .vrzenost (nem. die Geworfenkeit, angl.
throwness) v 3ivljensko problematicéne (usodne,
nepredvidljive) polozaje. Seveda je v tem

pomenu informacijskega, zlasti nastajalnega
prej ko slej potrebno razumevati (predvidevati)
tudi drugadne {(nove) mo2nosti abstrakcije,

simbolidne. formalizacije in njene pomenskosti,
ki naj bi presegale trdna, znastveno statit¢na
in s tem produktivna (?!) =zatotiscda
racionaligsti¢nce

varna in
tradicije.

2. Informacija kot princip in kot sistem

2.0, Informacijski principi

Filozofske principe informacije je mogote
intuitivno in jih potem (glej (4] in
v tem spisu odstavek 4.2) tudi simbolié&no
formalizirati. Poskusimo takole:

(1) Informacija je cirkularen in spontan pojav
informacije, pri ¢emer sta tudi njena cirkular-
nost in spontanost informacija. Dva informacij-
ska pojava (informacije, informiranja) sta

vobte (zaradi njune spontanosti) informacijsko
razlicna. (m]

(2) Informacija nastaja z informiranjem, in
gsicer s protiinformiranjem. in z vmesdanjem



nastale informacije v obstojeto informacijo.
Tudi nastajanje informacije je informacija. a

{3) Nastala informacija je protiinformacija
{nova, %e ne vmesc¢ena informacija). a
Je prihajanje

(4) Informiranje informacije

informacije v obstajanje (v eksistenco), n.,jeno
spreminjanje in izginjanje; to pa je prav fono-
menologija informaci je. n
(5) Z vmescanjem nastale informacije oziroma

protiinformacije v obstojeto informacijo se
nastala informacija ohranja, ker se sicer

izgubl ja oziroma se pojavlija kot t.i. informa-
cijski sum. 0
(6) Cirkularnost in spontanost {(nastajalnost)

informacije sta transparentni za celotno domeno
informacije, tj. za informiranje, protiinforma-
cijo, protiinformiranje (informacijsko diferen-
ciranje), vmescanje (informacijsko integrira-
nje) itd. Cirkularnost informacije je njena
rekurentnost, paralelnost, zaporednost (posle-
di¢nost) itd. ]

(7) Paralelnost/serialnost informacije Jje
topolosko, prostorsko, <¢asovno generativna
(nastajalna), spontana cirkularnost. Q0

(8) Struktura informacije so informacijsko
sestavljene informacijske oblike in informacij-
ski procesi. Organizacija informacije so infor-
maci jski odnosi (funkcionalne informacijske
povezave) med njenimi oblikami in procesi.
Struktura in organizacija informacije sta
informacija in oblikujeta t.i. integracigjo
informacije {(integrirano informacijo). [m]

(9) Informacijshki stroj ima strukturo in orga-
nizacijo informacije (npr. informacijo v okviru
informacije in stroj v okviru stroja). [m]

(10) Informacijski program informira spontano
in cirkularno, nastaja s protiinformiranjem in
informacijskim vme&¢anjem, se vede kot informa-
cija v okviru informacijskega stroja. Informa-
cijski program more modificirati samega sebe in
druge programe in more biti modificiran =z
drugimi informacijskimi programi med svojim
izvajanjem in izvajanjem drugih programov. 0

(11) Metafizika Jje oznacevalec  za celostno
(totalno) informacijo bitja. Metafiziéne kompo-
nente so npr. model sveta, ¢Gustvena, senzorska
in motorna informacija bitja. Bitje je mogole
razumevati kot avtopoietski informacijski
sistem. m}

2.1. Informacija kot sistem v zZivem sistemu

Po tem, kar Jje bilo doslej
informacija pojavlja kot svojski (spontan,
cirkularen, nastajalni, prepleteni) sistem. Kaj
je v informacijskem sistemu kot pojmovanju
sistema bistveno razli¢no od samega pojma
informacije? V okviru %Zivega organizma oziroma

zapisanega, se

bitja je informacija sistem procesov, ki se
pojavlja v strukturi in organizaciji Zivega.
Vsi ti procesi prinasajo, preoblikujejo, roje-

vajo in namenjajo informacijo in delujejo sami
kot informiranje (procesiranje), od najnizjih
molekularnih, celi¢nih do korteksnih ravnin
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oziroma od enostavnih do =zapletenih informa-
cijskih funkeij. Informwacija se kot oblika in
proces (kot biokemid¢no pogojno stabilna in

spremenl jiva struktura in organizacija) pojav-
lja (razumeva) kot sistem v 2ivem sistemu in
tudi kot informacija o samem 2ivem sistemu.
Razumevanje informacije kot svobodno dinamiéne-
ga procesnega sistema je tako usklajeno z
danasnjim zdravega razumna, je kiberne-
Lieno nastajnlno in se raznovrstnimi
znanstvenimi, izkustvenimi in filozofskimi
spoznanji in tako ostaja na poti aktualnega
spoznavanja.

razvojem
wijiema 7z

3. Umetni informacijski sistemi

3.0. Artificialno kot filozofija,
znanost In tehnologija

Prihodnji ¢lovekovi stroji bodo 8e vedno njego-
vi artefakti, ¢&eprav bodo imeli strukturo in
organizacijo t.i. nevralnih vezij in s tem
svojo lastno genetic¢nost, samoorganiziranost in
samorazmno2z2evalnost. To naj bi bili stroji
uc¢enja zlasti na podro¢ju njihove uporabe.
Vendar bo tudi tem strojem potrebna neka rudi-
mentarna, zacetna, izhodisé¢na struktura in
organizacija in v tem segmentu njihovega kon-
struiranja in nastajanja bo potrebna informa-
cijska filozofija, fundamentalna (strukturna)
znanost in nova (bioloska) tehnologija. Ti novi
artefakti bodo s ¢lovekom lahko povezani tudi
signalno, preskakujo¢ ¢&lovekove senzorje {oko,
uho, tip).

3.1. Nadért in izvedba informacijskega sistema

danes in Jjutri

Danagnji informacijski sistem je opredeljen kot
sistem, ki je bil razvit za oblikovanje (krei-
ranje), zbiranje, shranjevanje, procesiranje,
razdel jevanje in iInterpretacijo informacijskih
mnozic ([6]. Danasnji informacijski sistem je
tako potrebno razviti pred njegovo uporabo. Ta
razvoj vkljutuje analizo potreb, na&rtovanje
sistema in njegovo realizactijo.

Cloveska bitja kreirajo in interpretirajo
informacijske mno-2ice informacijskega sistema.

Informacijski sistem nima vrednosti sam po
sebi, ¢e ne olajsuje, pospesSuje in izboljsuje
¢lovekove aktivnosti. Danasnji informacijski

sistem tako &e nima vgrajene tiste funkcije
u¢enja, ki bi avtomati¢no zagotavljala njegovo
prilagovanje potrebam uporabnika. Ce to sicer
velja za ¢loveski faktor sistema pa to prav
gotovo ni res pri strojnem delu informacijskega
sistema. To pa zahteva nenehno kreativno pose-
ganje (analizo, naé¢rtovanje, realiziranje)
¢loveka v sistem. Jutrignji informacigjski
sistem naj bi bil predvsem strojno informacij-
ski tako, da bi interaktivno razvijal svojo
strukturo in organizacijo in da ne bi zahteval
bistvenega poseganja ¢loveka. To svojo funkcijo
samoorganizacije naj bi stroj v sistemu oprav-
ljal 2z rudimentarnimi funkcijami ucenja, svoje
samostrukturiranje pa naj bi dosegal v okviru
tehnologije nevralnih vezij.




3.2 Informacijska povezava ¢&¢lovek-okolje
in &lovek-stroj

Informacijska povezava &lovek-okolje .se kaze
kot povezava med ¢lovekovo metafiziko ter
.senzorsko in motorno informacijo. Ti trije
informacijski pojavi (metafizika, senzorska in
motorna informacija) se prepletajo in vzajemno
uc¢inkujejo na informacijsko nastajalnost.
Simboli¢éno (glej kasneje) lahko to procesnost
nakaz2emo s tremi definicijami:

nastajgnje metafizike @ o U, o, A EF p

nastajanje senzorske informacije o

:Df o, A, |

E ¢

nastajanje motorne informacije X\

=pf Ay 4y O EF A

#, ¢ in A oblikujejo ¢lovekov paralelni infor-
macijski sistem., Stroj (racunalnik) je le
posebno okolje, ki podpira ¢lovekov informacij-
ski sistem in opravlja zanj specifi¢ne podat-
kovne naloge hitreje, zanesljiveje in algorit-
midno "objektivno". Povezava &lovek-stroj je
danes vizualha, akusti¢na in taktilna. S poja-
vom t.i. nevralnih in masivno-paralelnih racu-
nalnikov pa bo lahko postala tudi signalna
(nevrofizioloska).

4. Primeri umetnih, 2ivih in abstraktnih
(simbolnih) informacijskih sistemov

4.0. Umetni informacijski sistemi

so tehnoloski
pa so 2z 2zivimi bitji
v katerih se interaktivno

Umetni informacijski sistemi
sistemi upravljanja ali
povezani sistemi,

uposteva tudi 2ziva, bitjevska informacija.
Cisti tehnoloski sistemi seveda informacijsko
razuml jeno ne morejo biti pravi informaci jski
sistemi, saj je pri njih le tezko mogoe govo-

riti o tistem nastajanju informacije, ki je za
informacijo glavna 2zna¢ilnost. Ti sistemi so
predvsem algoritmic¢ni, racionalistiéni in imajo
kvec¢jemu pogojno predvidljivost, ki pa nikakor
ne more nadomesdati informacijske nepredvi-
dljivosti. Takim sistemom lahko re¢emo podat-
kovni sistemi. Mesani sistemi so 2zivi informa-
cijski sistemi s tehnolosko podporo in organi-
zacijo; informacijski so prav zaradi 2Zive
komponente, zaradi svojih nepredvidlijivih
akterjev, ki v te sisteme funkcionalno posega-
Jjo, Jjih gradijo in modificirajo, prilagoditveno
kreirajo v njihovih 2ivljenskih ciklih. Umetni
informacijski sistemi so tako artefakti &loveka
z njegovo informacijsko udelezbo v njihovi
funkecigji.

4.1. Z2ivi Informacijski sistemi

Zivi informacijski sistemi obstajajo na razlié-
nih ravneh 2ivobitjevskega. Dolotene informa-
cijske mehanizme je mogote opaziti Ze v t.i.
molekulah Zivljenja, kot so DNA, RNA in seveda
beljakovine. Te molekule se med drugim znad&ilno
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pojavljajo v zivi celici,
celi¢ni citoskeletni (mikrotubulni) informacij-
ski sistem [5}, od katerega sta odvisni samoor-
ganizacija in samoprddukcija celice. 'Populacije
zivih celic sestavljajo organizme, ti pa vigje
oblike organov vse do ¢&lovekovih korteksov. V
korteksih sta tako struktura kot procesnost
informacijski. Nevroni so osrednji procesorji,
sinapse pa kompleksni povezovalni procesorji-
med nevroni. Nevronska mreza se oblikuje po
dednostnih zasnovah in tudi pod informacijskimi
"pritiski", ki so posledica dogajanja v okolju
in interakcije bitja z okoljem. Raznovrstnost
Jje tu o¢itna: dva nevrona nista enaka, pa tudi
ne dve sinapsi in 2iva nevronska mreza nima
dvojnika v svetu zivega. Ob vsem tem se trenut-
ni informacijski procesi v nevronski mrezi
prava zna¢ilnost oziroma neponovljiva individu-
alnost dane mreze. V carstvu zive informacije,
od celi¢ne, organizmic¢ne do korteksne, velja
ekskluzivni princip pluralnosti, enkratnosti
informacijskih individuov in njihove neponov-
ljivosti, Vsak 2ivi oziroma 2zivljenski informa-
cijski sistem je unikat po oblikovnosti (biolo-
8ki strukturiranosti) in po procesnosti (bio-
loski organiziranosti). Princip informacijske
pluralnosti velja tedaj 2e za molekule 2ivlje-
nja {(prostorske vijadénice), celice (mikrotubul-
ske vrtiljake) in organizmiéne podsisteme
(nevronske populacije).

kjer oblikujejo

4.2. Simbolna formalizacija
informacijskih sistemov

Formalizacija informacijskih procesov in siste-
mov, ki so sestavljeni iz takih procesov, je
mogota z vpeljavo posebne, informacijsko speci-
fidne simbolike, in sicer v obliki t.i. infor-
macijske logike {4]. PokaZ2imo samo formalizaci-
Jjo z uporabo t.i. splosnih operatorjev informi-
ranja.

(1) Informacija o informira

“Df o = v 4 «
Informacija « je informirana
= E o« 4 a = ]

Df

(2} Operatorja informiranja F in = sta splosna
operatorja informiranja in ju je mogole parti-
kularizirati (npr. v znane logi¢ne, aritmetic-

ne, modalne operatorje) in univerzalizirati na
poljubno kompleksen na¢in. Tako imamo npr. tele
pomene :

o #T pomeni o« informira pravilno;

FB B pomeni B se verjame;

FB FB X pomeni verjame se, da se « verjame;
FB o FB pomeni verjame se, da o verjame itd

Operatorja kE .in = sta lahko unarna, binarna ali
multipleksna, infiksna, prefiksna ali postfiks-
na in ,predstavljata neomejeni, nastajalni,
generativni mnozici operatorjev (z njuno parti-
kularizacijo in univerzalizacijo). [ |



(3) Informacija « ne informira

=Df a B A #
Informacija « ni informirana
=pf B o A o A ]

)
(4) S formalnim orodjem, ki smo ga opfedelili.
je mogode interpretirati simboli¢no metaforo na
samem zacetku spisa. Ta metafora izhaja iz
izpeljave tipa modus ponens takole:

Fpla FK), FT(‘(Q Fp) 2 (B @ Fy)

EplEg o Fg)
To pa Jje prav de Chardinov izrek, kjer je «
metafizika (vedenje) zivali, #K oznafuje ’zane-
sljivo ne vedeti’ in #K 'seveda vedeti’. [ ]

(5) Informacijske operatorje je mogoce partiku-
larizirati in univerzalizirati poljubno na 3e
znan pomen ali na nov, tudi informacijski
pomen. Smiselnoc je mogote vpeljati 16 specific¢-
no informacijskih operatorjev in jih seveda

partikularizirati po potrebi, nekatere med
njimi pa tudi univerzalizirati. Tako je mogocte
uporabljati splogne (F, B, =, #,), paralelno
splosne (k, I, d, 4), cikliene (-, ¥, -, A) in
paralelno cikliene (f, I, -, 4) informacijske

operatorje. Na osnovi teh operatorjev je mogote
konstruirati generativni aksiomatiéni sistem
oziroma t.i. informacijsko logiko, ki ponazarja
predlo2eni koncept informacije kot nastajajocde

fenomenologije. [ ]

{6) Nazadnje si oglejmo $e primer opisa proce-
sa, ki ga v vsakdanjem pomenu imenujemo vprase-
vanje. Vprasevanje je interaktiven informacij-
ski proces ({diskurz), v katerem se pojavljajo
zadevna informacija «, na katero bo vprasevanje
naslovljeno, pojavljajocte (za¢etno in razvija-
jo¢e) vprasanje ¢, in nastajajo¢i odgovor a.
Posamezne faze procesa vprasevanja so ciklidne
(operator ), v ciklih pa se pojavlja splosno
informiranje (operator [). Pojavitev vprasanja
g (njegovo prihajanje v obzorje informacije «)
Jje oznad¢ena z operatorjem zac¢etka (), konéanje
procesa vpraSevanja pa z operatorjem konca (7).
‘" Primer vprasevanja je tako tale:
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(F «) -
(Fxd g d) +
(ko d 9 =5, (qgF «)) =

(tgF ok a) ~ taF q)) F

((Qy a, « £ q, a, a) 1)
Seveda bi bilo mogoce izraziti tudi bistveno
drugac¢ne in bolj zapletene scenarije vprageva-

nja. L ]
5. SLOVSTVO

[1] VOLLMER, R., Alles ist Information, IBM
Enzyklopedie der Informationsverarbeitung,
IBM Deutschland, 1984.

{21 DRETSKE, F. 1., Knowledge and the Flow of
Information, Basil Blackwell Publisher,

Oxford, 1981.

[3) ZELEZNIKAR, A.P.,, Principles of
Information, Informatica 11 (1987), No. 3,
9-17.

{4] ZELEZNIKAR, A. P., Information qua Inform-
ation, Zbornik radova Mipro '88, New
Generation Computers, 4/15-30,

{5} HAMEROFF, S.R., Ultimate Computing: Bio-

molekular Consciousness and Nanotechnolo-

gy, Elsevier Science Publishers (1987).
[6) LUNDEBERG, M., G. Goldkuhl, A. Nilsson,
Information System Development, Prentice-
Hall Inc., Englewood Cliffs, NJ (1981).
(V Lijubljnni, 22, maja 1988)




69

FORUM INFORMATIONIS

FORUM TNFORMATTIONTS V CASOPTISU INFORMATITCA

V tej stevilki Informatice objavlijamo v rubriki
Forum informationis kratko poroc¢ilo o zasedanju
Forum informationis, ki je obravnavalo
problematiko racunalniske industrije,
nadaljujemo 2z objavo odgovorov na odprto pismo
iz prejsnje stevilke in naposled prinaSamo Se
primer zares sporne domace strokovne recenzije,
ki pomeni brzkone afero par excellence na
podrocju strokovnega in mentorskega dela Ril.

KRATKO POROCILO Z DRUGEGA ZASEDANJA
FORUM INFORMATIONIS .

Drugi sestanek FI za okroglo. mizo, dne 29.
junija 1988, v sejni dvorani S0ZD Iskra, v.
Ljubljani, Trg revolucije 3/XIV, je bil

namenjen problematiki ratunalniske industrije v

Sloveniji. Na ta sestanek je bilo vabljenih 50
strokovnijakov, novinarjev, zasebnikov itd. s
podro¢ja . racunalnistva in informatiKe (skupa3j
28 podijetij in 3 zasebniki). Udelezba je bila s
17 udelezenci dokaj pic¢la, 1in sicer: Joze Buh
(I Delta), Rado Faleskini (S0zD Iskra), Matija
Hudovernik (Radio Ljubljana), Stanislav Klesnik
{Intertrade), Marko Kovacevic¢ (Mikral), Vinko
Kurent (Mikroada, Maribor}), Milos Marintek
(FAGG), Marijan Miletic¢c (IJS); Sasa Presern (I
Delta in 1IJS), Mija Repovz (Delo), Slavko Rozic
(I Delta), Brane Semolic¢ (Gorenje, SOZD), Peter
Stanovnik (Institut za ekonomske raziskavel,
Maks Svensek (Birostroj, Maribor), Ivan Santl
(I Delta), Jure Spiler (inovator v svobodnen
poklicu) in Anton 2eleznikar (casopis
Informatica).

vsebovalo tale

Vabilo za to zasedanje FI Jje

izhodis¢na vprasanja: Kaj, kako 1in koliko
proizvajati? Zakaj Je lastna rac¢tunalniska
industrija smiselna (potrebna, perspektivna)?

Kje so moznosti proizvodnje za izvoz? Kako je z
zascito industrijske in intelektualne lastnine?
Kam plove slovenska racunalniska industrija?
Ali se je 2e' priblizal trenutek streznitve, ki
bi lahko pomenil delitev dela, organizacijo
velikih in malih, novo pobudo "za zagon
industrijske miselnosti?

si na kratko povzetek najmarkatnejsih
ki so bile izrecene na forumu.

Oglejmo
misli,

Slovenija
gospodarskih
se v tej
industriija,

nima posebnih
resorjev za podroc¢je Ril. Kako naj
praznini razviija racunalniska
ki je prepustena le svoji, vecidel
nestrokovni spontanosti? Slovenija npr. nima
niti ° ministrstva, niti instituta, niti
strokovnega odbora pri GZS za RiI. Celo ponekod

v manj razvitih delih Jugoslavije nekaj teh
sluzb imajo. Organizacijska zavest se tako le s
tezavo oblikuje in ostaja prej ko slej samo
koncept kratkoro¢nega prezivljanja. Npr. nacrt

plasmaja izdelkov: domace racunalniske
industriije na Zapad praktiecno ne .obstaja,
oblikuje pa se trenutno se vedno réntabilni

plasma na Vzhod. Pri tem je delez tujega znanja
v domac¢ih izdelkih ne samo prenizek temvec tudi
premalo inovativen, tako da je domace znanje v
glavnem 2ze nerelevantno.

V zacetku 60-ih let se je v Sloveniji
podjetje Zuse K. G. ob zastopstvu

pojavilo
IBM. Ti

politienih in’

‘zahtevno

SO bili
tudi na

pojavi zactetkov
spreamd Joand R4
univerzi. Ze
gostitelij

(International
Processing) . Za

slovenskega Ril
it enzivinim solan jom
leta 1971 Jje - bila Ljubljana
svetovnega kongresa IFIP
Federation for Information
to obdobje je bila znac¢ilna
odlocitev, da Slovenija stopa stopi
intenzivneje na pot RiI. Leta 1982 .se je
pojavil racunalnigki zakon, ki Jje nalagal
dogovarjanje v razvoju in poslovanju RiI. Zakon
je bil posledica obcutenega razkoraka med
doma¢im in tujim znanjem, obrambna poteza prcti
prodirajocim transnacionalkam., Ta zakon je bil
posledica samozadostne dobe. Medtem ko se Je
strategija transnacionalk bistveno spremenila,

in

smo doma pozabljali na nova merila. Kriti¢na
zamuda je bila narejena v razdobju med 1970 -
1978. Domate neznanje Jje postajalol ¢edalje

- drazje in neracionalno.

Danasnje znanstvene in tehnoloske primerjave
RiI upostevajo skoraj izklju¢no le stanje v ZDA
in Japonski. T.i. revolucionarni tehnoloski
skokl se pojavlijajo prav v teh dveh dezelah
zaradi njunega medsebojnega tekmovanja. Vendar
ima rac¢unalnisko industrijo ves razviti svet,
tudi Indija. .V procesu globalizacije, kjer
postajajo veliki prizvajalci se vecji, je
opazno spajanje producentov in uporabnikov. V
tej globalizaciji pa ostaja dovol]) prostora
tudi za majhne, saj jih vletejo naprej veliki s
sodelovanjenm in z vsiljevanjem standardov. Tako

se ustvarja nov prostor sozitja velikih 1in
malih - podijetij, narodov in populacij.
Slovenija (ali SFRJ) se lahko konkretno

primerja s svojimi sosedi: Italijo, Avstrijo in

Madzarsko. Racunalniska industrija Jje tudi
investicijsko intenzivna in dotok tujega
kapitala Jje nujen. Podjetje Honeywell Jje npr.

2e vlozilo svoj kapital v proizvodne obrate pri
nas,

Racunalniska industrija v Sloveniji se sococa s
problemi financiranja nabave materiala oziroma
s finan¢no nelikvidnostjo. V bistvu se ta
industrija kreditira izklju¢no s prednaroc¢ili
uporabnikov. Hkrati se pojavljajo (tudi zaradi
tega) dodatni problemi s principali (IBM, DEC).
Slovenija v razresevanju te problematike 2e
zaostaja, ker ne realizira nujnega prenosa
tehnoloskega znanja, servisiranija in
samostojnejsega razvoja programske opreme.
Principali sicer kazejo ve¢ razumevanja, vendar
doloc¢enih pobud ne razumemo ali pa jih ne znamo

izpeljati. Za neposrednejse sodelovanje z
velikimi racunalniskimi podjetji pa mora biti
izpolnjena vrsta zahtev, kot so (devizno)
izsolani kadri, financna sredstva za ¢t.i.
zagonske investicije, kvalitetna proizvodnija,
resnost pri poslovnem dogovarjanju in
zanesljivost dobavnih rokov. Skoraj nicesar od
nastetega ne obvladamo! Verjetno bi bila
najkrajsa pot priucitve neposrednejse

sodelovanje s tujimi partnerji, zacensi z manj
proizvodnjo in potem naprej s ¢edalje

zahtevnejso.

\Y SFRJ
strategija
Slovenija

obstaja in se vedno
. tehnoloskega razvoja,
potrebuje tudi svojo, bistveno
tehnolosko razvojno strategijo, ki mora biti
remek delo v primerjavi z jugoslovansko
tehnolosko globalizacijo. Izoliranost slovenske
industrije proti razvitemu - svetu je
simptomati¢na: nobeno podjetje ni velanjeno v
ECMA. Brez tega pa resno sodelovanje 8

partnerji iz evropskega prostora ni mogote.

se izdeluje

vendar



Nujna Jje tista liberalizacija, ki jo poznajo
npr. v Juzni Koreji, Indiji, Finski in
Avstriji; v teh drzavah je opazen tudi vpliv
Vzhoda. 1In seveda, slovensko podjetje lahko v
okviru vetje gospodarske liberalizacije uvaza
le s svoijimi deviznimi sredstvi.

Svetovne
nikakrsnji
Tako Jje

poslovne in  tehnoloske  norme  niso
izumi kulturnih revolucionarijev.
npr. avans posojilo in ne dohodek,
inzenir ustvarja novo vrednost: daje vec kot
dobiva! Itd. Veliko tega, kar je svet napravil,
je mogoce takoj pobrati. Gorenje ustvarija velik
izvoz z velikoserijsko (vee¢miljonsko)
proizvodnjo. Strategija FElana kot uspeSnega
svetovnega ponudnika je, da je vselej samo
drugi (ne prvil!), Racunalniska industrija se
lahko iz teh domacih primerov marsikaj nauci.
Tudi juznokorejske in celo mehiske industrijske
serije dosegajo danes stotisoce kosov. \Y
zatetku so imeli skupne posle (joint venture) s
transnacionalkami, danes pa imajo ze lastne
zascitne znamke (trade marks). Proizvaednija,
raziskave in . razvoe) se cedalje bolj
internacionalizirajo. Pri zagciti domacih
trzig¢ so dopustne razlike v ceni le do 15%.
Primer Indija velja za
Taksne druzbe
svojem razvoju:
gospodarskem.

Indije je zanimiv.

najbolj demokraticno druzbo.
imajo 1zrecne perspektive v
znanstvenem, tehnoloskem in
Indijska , demokrati¢nost je posledica izredno
heterogene druzbe., Iz tega bi se bilo mogoce
kaj nauciti tudi za jugoslovansko demokratic¢no
prakso, ki naj ne bi ostajala le izkljucna
razvojna prednost Slovenije. Vecija
demokratizacija naj bi omogocala tudi
organiziranje male proizvodnie, novih
institutov in podjetij, v katerih bi neizziveti

potencial Jugoslovanov lahko prigsel do polne
veljave. Tako bi spontano nastajala tudi bolj
aktualna kulturna izmenjava demokrati¢ne in

civilne jugoslovanske misli.

Zasebniki in mala podjetja na podro¢ju Ril
o¢itajo delovnim organizacijam {Delti)
neodgovornost menaziranja. Ta neodgovornost na
razlienih wupravljavskih ravneh v bistvu odbija

sposobne kadre, ki odhajajo drugam in v
inozemstvo. Omenjen Jje bil konkreten primer
prof. Egona Zakrajska iz leta 1981; on je danes

vodja razvoja podjetja Cromemco v Kaliforniji.
Sploh je podobnih spornih kadrovskih primerov
kar veliko. Prednost zasebnika Jje ocitna: sam
odlocta, sam sklepa pogodbe, obraca denar in ima
opravka s sodiscenm. Zelel bi imeti podporo v
kaki firmi za butitne proizvode. Zasebni
inzenirji racunalnistva imajo predvsem manj
racunalniskih orodij in se zato tezje znajdejo.
Tudi za pridobivanije novega znanja je v malih
podjetjih poskrbljeno.

t.i.
jug
prodaja je

pri velikih

Principali ne investirajo, tovarne

z lastnimi sredstvi le za domaci

V Jugoslaviji se
zastopnistva.

pojavlja tudi kriza
Jugoslovanski trg stagnira,
drzave se soocta z nelikvidnostijo,
mogoca le se za devizna sredstva
uporabnikih.
se gradijo

trg. Principali tudi ne dajejo znanja in ne
ponujajo moznosti izvoza za lzdelke z njihovo
tehnologijo! V Avstriji, Italiji in v dezelah
Beneluksa drzava podpira uspesne proizvajalce
prav pri investicijah (v Sloveniji sta npr.
taka primera Intertrade in Delta). Vprasanje o
potrebnosti racunalnigke industrije Jje najbrz

presezeno. Racunalniskil proizvodi se kot deli
in sistemi pojavljajo prakticno povsod. Veliko-
serijska racunalniska proizvodnja pa je danes
centralno regulirana oziroma omejena z devizno
kvoto za material.

A. P. Zeleznikar
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KRATEK KOMENTAR K DRUGEM ZASEDANJU
FORUM INFORMATIONIS

To, kar je na drugem zasedanju FI prav gotovo
zbodlo v oci, je bila odsotnost nekaterih glav-
nih akterjev na podrocju  racunalniske indus-
trije v Sloveniji. Zaradi tega je bil diskurz o
racunalniski industriji morda za nekoga res
tako abstrakten, kot je to obcutila novinarka
Mija Repovz v svojem prispevku "Medla abstrakt-
nost”, objavljenem v Delu, 7. 3julija 1988.
Vendar moram glede na gornje porocilo o zaseda-
nju FI prav zaradi tega postaviti vprasanje, za
koga je bila lahko vsakdanja problematika racu-
nalniske (in druge) industrije, tako kot se je
pokazala na FI, le medlo abstraktna. Oc¢itno
imamo opravka kar z znatnimi razlikami v razu-
mevanju vsakdanje problematike industrije pri
ljudeh v tovarnah in pri tistih, ki informirajo
iz salonov nasih novinarskih his. Verjetno bi
lahko novinar uglasil svoje informacijsko ozad-
je tako, da bi bil sposoben razumevati doloc¢eno
specifiko industrijske problematike.

Glavna ovira za odkrivanje klju¢nih problemov
domace industrije Jje se vedno avtocenzura,
strah pred akcijo in seveda pomanjkanje doloce-
ne civilnosti in demokrati¢nosti v gospodarski
organizaciji. Ta demokraticnost se seveda ne

nanasa na karkoli, temve¢ naj bi bila predmet
strokovnega in kvalificiranega posluha vodil-
nih, ki poudarjajo svoijo odgovornost. Dokler

industrijskih okolij ne bomo civilizirali,
odprli za strokovno, organizacijsko,
in predvsem kadrovsko kritiko in za civilne
(korektne) odnose med delavci, vse dotlej bo
vtetena nesposobnost gospodarila, rovarila in
ovirala bistveno ucinkovitost (kvaliteto in
kvantiteto) proizvodnje.

tj.
poslovno

V Delu, 18. avgusta 1988, se je B. Gruban
neutemeljeno spotaknil ob brezbarvno in eno-
stransko razpravo na drugem FI, ki ga je malo-
marno preimenoval v Forum informaticus. Mislim,
da skrajno posplosujoci prispevki v Delu, ki
povzdigujejo samozadostnost talentov brez upo-
stevanja moznosti za npr. industrijsko realiza-
cijo talenta, wuveljavljajo predvsem nedolocno
namero pisca, ki ni navedel konkretnih ovir in
blokad, ki se postavljajo na pot mladim in
starim talentom kjerkoli in ne samo na podroc¢iju

RiI. "Znanje za razvoj" v Delu bi na podrocju
RiI velikokrat zasluzilo kar naslov “Neznanje
za razvoj".

A. P. Zeleznikar

ODFRTO FISMO
DIALOGA™?

- NAFGVED ODPRTEGA STROKOVNEGA

Z dokajénjim razburjenjem in nekaj prikrite
klanske pripadnosti je bilo v razliénih krogih,
ki se ukvarjajo = infaormatiko in
racunalnistvom, moino spremljati reakcije na
Odprto pismo uwrednidskemu odboru ctasopisa
Informatica. A priori sem mnenja, da.so odprta
pisma dobronamerna in zato dobrodosla, zato
tudi to potezo Sestih bralcev jemljem kot 2eljo
in prispevek k spemembi obstojetega stanja na
bol je. Ver jetno se vsi zavedamo, da je tudi na
podro¢ju ratunalnistva in informatike obstojece
stanje v druibi nezadoveljivo. Utesnjenost, ki
zaradi te nezadovoljivosti nastaja, udari na
plano v najrazliénejsih oblikah. Poglejmo, kaj
so glavne pomanjkljivosti, ki jih na podrocju
informatike in racunalnistva opatam in nato
bomo poskusali ugotoviti povezave in  vlogo
¢asopisa Informatica v tem stanju.




ZA INFORMATIKO SE SE NISMO ODLOCILI

Ceprav vsak dan govorimo o informaci jski
drusbi, (ponekod fe o pastinformacijski dru*bi
- econimy of amind), pa trdim, da se nasa drutba
nikoli ni zares odloc¢ila za informatiko in
racunalnistva, Stanje v Sloveniji pa kate:

- Druzbene dejavnosti nimajo sektorjev, ki bi
se profesionalno ukvarjali z informatiko:
# ni Republidkega komiteja =za informatiko
(imamo pa 10 drugih republidkih komitejev)
* ‘Bospodarska Zbornica Sloveni je nima
Splognega zdrutenja zTa informatiko in
racunalnidtvo (ima na primer zdrutenje
lesarstva, usnjarsko predelovalne
industrije, zavarovalstva itd, skupaj 21
zdruienj).

= Na podroéju visokega &olstva .nimamo Fakultete
za informatiko in racunalnistvo.

- Res je da imamo v uporabi wved tisod
radunalnikov po delovnih organizacijah, toda ti
racunalniki niso nikakor orodje informatike.
Vedinoma niso povezani v integriran
informacijski .sistem delovne organizaciije,
ampak so namenjeni raznim skoraj izoliranim
“finan¢nim in ratunovodskim aplikacijam. Delovne
organizacije so . vedinoma <e daled od mnozidne
uporabe radunalnikov v planiranju, spremljanju
in obradunu proizvodnje - to pa lahko prinasa
kvalitetna sredstva in kvaliteto dela.

— Radunalniska industrija je slabo izkoridgdéena
in nepovezana, za kar je krivih veliko vzrokov.
Fonavadi velike rad¢unalnidke hige mnikoli niso
videle svoje vlioge v pisanju kvalitetne
aplikativne programske opreme 1in izgradnji
integriranih informacijskih sistemav, ampak
raje v preprodajanju materialne opreme in
zastopniski dejavnosti. Slaba volja, ki jo
stresajo na nekaj uspednih privatnikov ali
malih firm, je znak nezrelosti in nesposocbnosti

velikih organizirati prodorne kadre v skupne
projekte. :

-~V dobi informatike, ko Jje znanje trina
vrednota, nimame Instituta za informatike in
racunalnistvo (imamo 32 institutov ali
institutov med drugim za biomedicinsko

informatiko, za
druZine, [itd.).

mlekarstvo, =& nadrtovanje

- Vrhunski strokovnjaki s podro&¢ja informatike

in | racunalnistve 50, najveldkrat tujek v
industrijskem okolju. -Ambiciozni posamezniki,
ki v takem okolju <&e ‘najdeje voljo = do
usposabl janja, ' velikokrat opravl jajo
podiplomski sStudij na lastne stroske ali  pa
celo ilegalno ~ brez vednosti delovne
organizacije, “saj radunajo, da bi Jim
magisteri] ali doktorat na delovnem mestu
utegnil celo <&koditi, saj so vedkrat prica

negativni selekciji.

— Raziskovalni projekti
gredo vedinoma mimo.nas

(Evropski,
in aopafamo

mednarodni)
tehnoloski

zaostanek, ki se-iz leta v leto vecda.

— Industrijsko povezovanje podjetij pri
razvoju, proizvednji in trienju na podrodiu
racunalnidke industrije gre mimo nas, kar nam

otetkoda vstop na svetovni trg in
zadaj v organizaciji in izvedbi
proizvodnje radunalnidke opreme in
programske opreme.

nas " puséa

kvalitetne

masovne '
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KEAJ NAJ CASOFIS INFORMATICA OMOGOCA

V tej precej nezavidlji'vi situaciji obstaja
torej ¢asapis Informatica, - ki naj poveie in
informira strokovnjake, ki se wukvarjajo z
ratdunalnidtvom in informatiko pri nas. -Kaj naij
bi bile naloge tega casopisa vema, strokovnjaki

pa s0 vedinoma nezadovol jni s stanjem
informatike, ¢ceprav moramo poudariti, da
nekateri posamezniki, posebej raziskovalci,

doseg&jo lepe uspehe.
Casopis .naj omogoca, izvaja ali vzpodbuja:

- FUBLICIRANJE STROKOVNIH CLANKOV:
strokovni svet komunicira preteino v

Vema, da
anglegkem

jeziku in ker naj bi bili prispevki mednarodno
usmer jeni , naj bodo napisarni v angleskem
jeziku. Hkrati naj bi bilo publiciranje v

tasopisu Informatica priprava za cbilico mladih
kadrov, da se izvelbajo za pisanje mednarodno
kvalitetnih prispevkov (zateo tudi v angledkem
Jaziku).

- INFORMIRANJE: Stevilne raziskovalne - in
razvojne aktivnosti na podrocju informatike in
racunalnisdtva naj se skupno objavljajo in s tem
se omogodi pretok informacij v nasem prostoru.

.

- FROFAGIRANJE: V tako zaostajajod¢i druibi kot
je naéa, kjer se tehnoloski razkorak .-med
razvitimi in nami tako veca, mislim, da mora
casopis Informatica tudi izvesti vlogo
propagandne narave, kjer pokate posamezne
pozitivne akcije. Mislim, da je to vlogo
tasopisa Informatica dobro razumel

glavni
urednik casopisa.

- ERITIEO: Casopis Informatica se je verjetno
premalo ukvarjal s kritiko. Mislim, da lahko k
izboljsanju &tevilnih problemov pripomorejo
prav posamezniki, ki se profesionalno ukvarjajo
z racunalnidtvom.

- POVEZOVANJIE: Casopis Informatica naj bi
vzpodbujal, povezovanje razliénih strok, ki se
navezujejo . na informatiko - ali 1lahko nanjo
vplivajo. Tu mislim na  podro¢je biologije
(genetski inteniring, neuralne mreke),
medicine, sociologije, pa tudi filozofije, saj
so - nekatera vprasanja informatike, posebej
paralelnosti procesov in umetne inteligence
zelo zanimiva tudi s tega stalis&ca. Na
univerzah v tujini (posebej Stanford) so zelo
zanimivi: mesani interdisciplinarni timi, ki
zajemajo informatike, matematike, filozafe,
biologe, .sociologe in druge ter se ukvarjajo z
na¢elnimi’ problemi na primer o reprezentaciji
znanja v mo*ganih in radunalniku, modelih
sklepanja in drugo.. ’

AETIVNOGSTI

FREDLOGI ZA DODATNE

FPredlagam, da naj tasopis In{ordétha prevzame

tudi Stevilne dodatne aktivnosti, . ki lahko
orivijo in izboljséajo stanje informatike pri
nas. Tako naj prevzame:

- IZEOR ~ NAJBOLJSEGA RAZISKOVALCA iz padroéja
racunalnistva . in informatike pri nas
(metodologija izbora in kriteriji presegaijo
cilje tega ¢lanka). Mggode bi ob dobro znanih

kriterijih bilo umesno sestaviti rang lestvico
vseh ‘raziskovalcev. A
- LESTVICO 10 NAJEBOLJISIH STUDENTOV
ratunalnistva in informatike (to je koristno

zaradi pravilnega usmerjanja mladih kadrov, saj
vemo, da mnogi potonejo v ubijajolem okolju =z
negativno selekcijo).



- LESTVICO S FINANCND NAJUSFESNEJSIH
ORGANIZACIJ IN FRIVATNIEDV s
racunalnistva (podatke je verjetno
dobiti preko davéne uprave, SDK
statistike). Kriterij naj bi bil na
ostanek dohodka na zaposlenega.

DELOVNIH
podroéja
mogoce

ali
pr-imer

- RAZPIS NAGRADNIH RAZISKOVALNIH NALOG A
STUDENTE -~ teme naj boda iz padrodja
racdunalnistva in informatike, zasnovane zelo na
giroko, tako, da Jjih lahko izvajajo studenti
Fakultete =za elektrotehniko, studenti FNT
{matematiki, fiziki,...), bilogi, medicinci,
filozoti,...

— Objavljanje nekaterih zanimivih in uspednih
raziskovalnih, izobratevalnih ter proizvodnih
pragramov iz tujine. V teh informacijah naj bi
bile vkl jutena tudi poro¢ila, kaj so nekatere
druibe (drtave, velike multinacional ke)
naredile na organizaci jskem, pravnem, finanénem
in druibenem podrodiu, da bi pospesile razvoj
informatike pri njih.

STROK.OVNOST

Verjetno bi
pridobil na
dosedanijih
strokaovnih
mednarodni
tudi

drustvo in ¢asopis Informatica
strokovnem ugledu, ¢e bi poleg
aktivnasti arganiziral vedt
predavanj in zopet gostil kaksen
simpozij. Mogode bi bilo =zanimivo
zalodnistvo strokovne literature.
Korak naprej Jje tudi dabi
ISSN identifikacijo.

akcija, naj casopis

Strokovni ugled bi si ¢asopis pridobil tudi 2
vzpodbujanjem, aobjavljanjem ali celo izdelavo
neodvisnih strokovnih ekspertiz, ki bi zajemale

od predloga =za celovit nacionalni program
informatike do ocene pasameznih programskih
paketov.

Jasno pa Jje, da =z vlogo, ki jo =za d¢asopis
Informatica vidim in je po mojem mnenju edino
moina v nasem okol ju, postaja casopis
Informatica res informativen in ne c¢asopis

vrhunske svetovne kvalitete.
jasno, da bo
iskat drugam
stanje danes.

Vsakemu bralcu je
svetovno kvalitetne ¢lanke sSel
(e mu bo to dostopno). Taksno je
SaSa Presern

0DGOVYOR NA CODFRTO FISMO

Vsak izobratenec ima doloéen stil
izratanja do katerega ima neizpodbitno pravico,
daokler je v skladu =z jezikovnimi normami. kKo pa
njegov ustvarjalni zagon in svojskast izratanja
nista ved v mejah jezikovnega standarda, se
bralec lahkao vprasga, ¢e Jje tudi vsebina
avtorjevega . prispevka sploh vredna logiéne
razélenitve.

2e nagovor s0 avtorji odprtega pisma
kontali = dvopicjem,  d&eprav je pravilno loc¢ilo
klicaj. Verjetno so avtorji dobili idejo =za
uparabo dvaopiéia v angleskem jeziku, pa &e tam
se praviloma konca =z vejico ali piko, glede na
to ali gre za neformalni ali formalni nagovor.
Iz slovenskega pravopisa poznamo stvarna lastna
imena, v katera sodi tudi "¢asopis Informatica®”
in ta se ne sklanjajo, takto da je v rodilniku
pravilno "tasopisa Informatica" in ne "tasopisa
Informatice". Lahko se seveda uporablja tudi
samo lastno ime Informatica =z rodilnikom
Informatice. Izgleda, kot da avtorji
uporabljajo figure pesniskega jezika, kajti
mnogorecje "zaslediti videti" sodi v to figuro,
pa $e tu je pravilno, da se besedi lodita =
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vejico. Nekaj stavkav Je
nedopustno napisanih. Tak

Zakaj Informatica objavlja

prikazujejo kot znanost, pa to niso? Ne glede
na to, da je to tudi pesnidki nadéin izratanja,
kamor sodijo retoriéna vprasanja, Jje vsakomur
takoj jasno, da se prispevki ne morejo
prikazovati, ker gre v takem primeru za
metafiziko. PFPrispevki so v primeru objave v
Informatici ¢lanki, ki so resda mogoée napisani
na magnetnem mediju in v konéni fazi natiskani
na papir in se prav nié¢ ne prikazujejo. Avtor
bi lahko stavek napisal takole: Zakaj so v
Informatici abjavl jeni ladno znanstveni
prispevki® Se v tem primeru je taka izjava
nekompetentna, ker avtorji oéividno nimajo
raz¢is¢enih pojmov o tem, kaj je znanost in
kaj Jje la:nma =znanost, medtem ko celo sami
priznavajo, da se na znanstveno fantastiko ne
spoznajo.

Najprimernejs&i sklep tega odgovora na
odprto pismo bi bilo znanc apelovsko reklo:"Le
c¢evl je sodi naj kopitar'". Ob gestih avtorjih
pisma pa sem prepric¢an, da je imel vsak od njih
prilo*nost, da bi pismo slovniéno in smiselno
popravil, zato bo tako sestavl jeno pismo lahko
upravifeno povzrodéilo bumerangovske adgovore.

stilno poapolnoma
primer je stavek:
prispevke, ki se

Mag. Rihard Fiskar, dipl. ing.

A JOINED DISCOURSE OF SCIENCE FICTION
IN COMPUTER SCIENCE (1Y)

Anton P. Zeleznikar
Iskra Delta, Ljubljana

That everyone can learn to read will ruin in
the long run not only writing, but thinking
too.

Friedrich Nietzsche [-3] 67

0.. Introduction

Some of them would want to have the science
rented to themselves and albeit they are
only mediocre individuals, they behave as a
scientific elite, for the sake of appearance
they are very active, however, in the
essence, they produce merely sterile reports
to get or to preserve their position.¥*

Vinko Kambie [-2] 9

letter [0] to the Journal
Informatica, signed by elite Slovene computer-
scientists, one of the main reproaches was that
some papers published in Informatica belong to
science fiction, misrepresented science, and
philosophy.. Yes, also to philosophy! The last
should be one of the most disturbing facts,
which are not acceptable by the scientifically

In the open

* Nekateri
&deravno so

ho¢ejo imeti znanost v zakupu in
mnogokrat samo povpreénezi, se tudi
vedejo kot znanstvena elita; na videz so =zelo
aktivni, a v bistvu pi8ejo le sterilna poroc¢ila
za dosego ali ohranitev polozaja.




{and probably technologically) oriented spirits
of foreign scientific journals in the domain of
computer science and, of course, to the
Scientific Spirit of the open letter

signatories. So, let us take an occasional look
at some non-scientific quotations,
philosophical statements, and ‘ghosts of
fiction, taken from eminent computer science

journals and. books.

we shall put
various sources (e.g. eminent
being recognized as

For the sake of clarity,
quotations from
professional journals)
cata-strophic scientific information {this
maybe understood in the sense of the Greek
'kata-strofe’ with the meaning ’overthrowing’
or 'tricking down’) between the particular
symbol of catastrophe 4¢{(number) and the symbol
of the end of quotation % [{(reference_number)}.
Beside this, quotations will be printed in
Italic. In some shall give short
comments on the contents of quotations.
Quotations shall not be listed in any
systematic order.

cases we

1. In the Realm of Artificial

of course. But
does not know exactly what he

The computer scientist knows,
he certainly
knows. -

Paraphrasing Teilhard de Chardin

In .general, Al (Artificial Intelligence) is a
discipline, for which it cannot be said that it
belongs to a tréditiona]ly solid scientific
orientation. In many cases, AI has to do with
beliefs, hopes, promises, predictions, goals,
programs, methods, and misunderstandings which
could be ingenuously classified as non-
scientific, fictitious, unbelievable, etc., .To
step a bit further ‘into pure scientific belief,

investigations of this kind should be
forbidden, because science has to follow the
clearly understood, methodologically legal, and
abstractly beaten tracks of research. These

tracks of beliefs could probably belong only to
the realms of legal mathematics, pure logic,
algorithmic computer science, hard-
mathematically formalized and semantically
reduced cognitive and psychological models,
etc. Nowadays, this way of non-thinking and
exactly exercising disciplinarity can certainly
be gcientifically productive, but
commonsensically and technologically does not
remain on the way of development of modern
research and understandihg of the living .and
artificial.

has an opinion

k1l Almost everyone
artificial intelligence (AI). Either it’s the
wave of the future, or it’s just. a public

relations canard, It's a new programming

technology or it’s a new mindset - a way of
looking at problems that no other discipline
has. Or, perhaps the name is an oxymoron and
the whole idea of AI is absurd. w1l

Within the domain of AI, we should like to have
commonsense reasoning of a living being in a
scientific and formalized form to enable an
adequate modeling by computational reasbning.
However, it is not clear yet how the first kind

about
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of reasoning could be projected {modeled)
adequately to the second kind of reasoning.

42 ."We would perhaps be better off using the
term ”computhtional reasoniné” to represent
what we Equipped with insights from
computer -science, we are alttempting to look at
problems of reasoning and rationality not
addressed previously by disciplines other than
psychology and philosophy. -oo% (1)

do.

Al certainly belongs to disciplines which are
not only purely scientific, as are for example
philosophy, psychology, cognitive science,
neurophysiology, and information processing in
living organisms. Wishes and beliefs governing
ATl can be comprehended merely as goals and
speculations of possible research which have
not at all entered into the strict scientific,

~traditionally rationalistic realm yet.

43 In AT we use the computational metaphor to
help us find answers to questions such as:
- How can an intelligent system anticipate the

future and prepare for it, without wasting
effort on lirrelevant or extremely Iimprobable
events?

- How can we make systems that function with

only an impoverished, partial knowledge base in
the way that. humans are-able to do?

~ ‘How can we communicate successfully with
computers in (natural) languages fraught ' with
ambiguity and vagueness?

-~ How can multiple entities plan and cooperate
to achieve goals that no individual could ever
hope to?

While we can look to human behavior for

insight into these issues, our main goals are
to understand the phenomena of intelligent
activity and find ways to exploit that
understanding in artifacts. w[11]

The questions of the last "cata-strophe" are
philosophical for science cannot answer
satisfactorily yet. They are maybe on the way
of scientifie research, but for a pure
scientist they may represent an inadmissible
approach of exactly structured scientifiec
methodologies. At this point, we can understand
hoWw science proceeds on its way of scientific
research through philosophy, which opens new

Jhorizons and illuminates the way of scientific

progressing.

44 We are far from being able to answer these
questions, or even to iIntegrate what little we
know about intelligent behavior. w17

2. Knowledge Representation and Reaéoning

What is knowledge? A traditional answer 1is
that knowledge is a form of Jjustified
belief. ... Beliefs can be false, and the
truth may not be believed.

Fred I. Dretske [-1] 85

45 A widely recognized goal of artificial
intelligence (AI) is the creation of artifacts
that -can emulate humans in their'ability to
reason symbolically, as exemplified in typical
AI domains such as planning, natural language
understanding, diagnosis, and ¢tutoring.



Currently most of this work is predicated on a
belief that intelligent systems can be
constructed from explicit, declarative
knowledge bases, which in turn are operated on
by general, formal reasoning mechanisms. This
fundamental hypothesis of AI means that

knowledge representation and reasoning - the
study of formal ways of extracting information
from symbolically represented knowledge - is of
central importance to the field. W [2)

To emulate humans in their ability to reason
symbolically embraces the entire realm of human
metaphysics as information, including the

domains such as planning, natural language

understanding, diagnosis, tutoring, etc. Saying
that most of these activities are based on
beliefs accentuates only the metaphysical
nature of problems in question. A realistic,
good, prospective, and valid science cannot be
founded on metaphysical, i.e., individual or
personal phenomenology, but has to be
constituted by culturally accumulated and
disciplined information, which guarantees the
existence of a realistic and valid science
through selectively extracted information.

46 While the claim that intelligent behavior
can arise out of the computational manipulation
of propositional symbolic structures is
certainly open to argument, AI has not yet
developed a serious alternative to this working
hypothesis, At the moment, this stance 1is
responsible for the vast majority of work in
the field ... : T (2]

How can intelligence arise out of computational
manipulation, if this manipulation does not
concern the realm {(and nature) of information
out of which intelligence can arise as a
symbolic structure of information? However, the
hypothesis of /(6 gives some orientation of a
possible research when the computational
manipulation could be replaced by the
informational one. In this case 1intelligence
would arise out of informational manipulation
which is understood as Informing of information
[10}.

47 It should be pointed out that the view of
possibility of mechanized intelligence is not
new. It seems to have originated with Leibniz’
(1646-1716) dream of a calculus of ideas,
wherein truths could be determined by
manipulating an "alphabet of thought”
(characteristica universalis) in some
combinatory way, much akin to the way numerical
expressions are manipulated in Newton'’s
calculus. The crucial thing about such
manipulation is that it would be required to
preserve truth, similar to the way that
numerical manipulation preserves value. % [2]

An alphabet of thought (characteristica
universalis), as imagined by Leibniz, can be
comprehended in the modern epoch as a kind of
logic, say, informational logic (11, 12]. But
within such a logic the preservation of truth
could only be one of the commonsense aspects,
which characteristically belongs to the
doctrine of traditional logic. As pointed out
in 411 (Hintikka), besides the true state of
affairs, in the realm of informational, there
~are a number of other possible states of
affairs which could be preserved. The most
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general principle of preserving could be the
principle of information (or principle of
cybernetics), irrespective of the informational
nature (truth, possibility, temporalness,
etc.).

48 . Our primary need is for a knowledge-based
system to be able to realize all of the things
that the sentences in its KB [knowledge base]
determine to be true about the world. In other
words, when asked a question, «, then the
system needs to determine whether or not KB F «
(""" means "entails"). ... Rather, what is
taken into account is only the form of the two
premises, along with a rule of inference that
states that, if it is given ¥Yx p(x) 2 q(x)
{"for any x, if x has property p, then it has
property q"), and it is given that p(a) for
some particular a ("a has property p"”), then it
is acceptable to conclude that q(a) holds. We
can say that conclusion is derivable from the
given premises, and write

Vx p(x) > q{x), pta) I q(a)

{the symbol """ means "derives").

[

[2)

The question is how the sentences in a KB
determine the truth about the world. And why
only the truth of the world could be relevant?
Why not put the question of how information
concerning belief, possibility, awareness,
necessity, reasoning, understanding or any
other informational form or informational
process could be preserved? Can really
everything be reduced to the problem of truth?
Why only truth may sound scientific? Etc.

49 Since proofs are just a matter of form, and
not content, it would seem that they are Jjust
the kind of symbol manipulation that computers
are good at. If we could show this to certain,
and could tie the notion of derivation directly
to the notion of entailment, then we would have
a way for a computer to mechanically produce
facts implicit in a KB. Indeed, there are two
crucial relationships between entailments and
derivations that close the loop for us:
soundness and completeness theorems for
predicate logic tell us that for a set of
sentences, KB,

KBF o if and only if KB F « (2]

Deductive proofs are just a matter of form, and
not content, and computers may be good at such
a symbol manipulation.

410 ... the hope was that applications such as
weather forecasting, pattern recognition,
electronic fault diagnosis and disease
identification could all be handled by single
software systems.

This research was a failure: researchers set
themselves too ambitious targets. % (4]

The comment to the last "cata-strophe"” would be
that scientific research can ‘be 'a failure. So,
failures occur within scientific research,
irrespective of the strictness of scientific
disciplinarity. Certainly, - this happens more
often in sciences whose principles of
doctrinairism are still being developed, i.e.
in younger and so-called "life"” sciences.




411 The Japanese seizure of expert systems as a
medium for their expansion in information
technology resulted in a massive explosion in
funding. However, in Japan, Interest seems to
be faltering. There are a number of indications
of this. )

First, good staff are moving from the
nationally funded Icot projects back to their
companies. Second, few Japanese researchers
have published any worthwhile research results:
major Jjournals on ai and software engineering
are conspicuous by the total absence of any
Japanese reports. (4]

It seems that through time institutional
funding of research can fail not only in Japan,
but also here and now. Have our institutionally
organized and funded signatories of the open
letter [0] ever asked themselves which way they
are moving scientifically, if they have not
published any worthwhile research results yet?

412 To build knowledge bases with thousands of
rules is a major undertaking, and the resultant
expert systems tend to be unreliable and very
inefficient. Unfortunately, there has been
little funding in this country for establishing

the theoretical foundations which might help
developers overcome this problem. = (4]
Little funding could mean little theoretical

foundations for knowledge bases with thousands
of rules. Beside this, the present day expert
systems are evident products of the so-called
artifact builders who do not follow ghe
principles of how the human cognitive mind
expertizes problems.

3., Belief, Awareness, and Reasoning

Belief, awareness, and reasoning, as rational
notions, may belong only to non-scientific or
to weak scientific categories. For each of
these it is necessary to develop a particular
logic, or only one universal logic, which could
be adequately particularized for specific
cases. The author believes that informational
logie [11, 12] be particulariZed or
universalized to any needed or application-
adequate extent.

can

413 Several new logics for belief and knowledge
are introduced and studied, all of which have
the property that agents are not logically
omniscient. In particular, in these logics, the
set of beliefs of an agent does not necessarily
contain all valid formulas. Thus, these logics
are more suitable than traditional logics for
modeling beliefs of humans (or machines) with

limited reasoning capabilities. % (5]
To be not logically omniscient means to be
logically specialized or particularized. Thus,

it is possible to construct separate logics for

describing beliefs, awarenesses, and
reasonings. Each of these logics is
characterized by special logical operators,
which fit particular notions or semantics. So,

we are on the way to search for universal
logic, which in particular cases could be
induced to the needed particularity.
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414 There has long been interest in both
philosophy and AI in finding natural semantics
for logics of knowledge and belief. The
stiandard approach has been the so-called
possible-worlds model. The intuitive idea,
which goes back to Hintikka ... , is that
besjdes the true state of affairs, there are a
number of other possible states of affaifs, or
possible worlds. Some of these possible worlds
may be indistinguishable from the true world to
an agent. An agent 1is then said to know or
believe fact ¢ if ¢ is true in all the worlds
he thinks possible. % {5}

The last "cata-strophe” stresses the problem of
uncertainty, where in the domain of possible
worlds not only the true state of affairs is
imaginable. Here the philosophy and AI are
searching together, trying to find possible
semantics for logics concerning different
informational phenomena as are knowledge,
belief, awareness, reasoning, etc. A strict
separation between philosophy as thinking and
Al as science is not anymore possible, at least
not in the domain of the research of mind which
is becoming as philosophical as scientific. In
this connection, the injuriousness of an
interdisciplinary or common research cannot be
at all defended commonsensically.

415 Unfortunately, in real life people are
certainly not omniscient. Indeed, possible-
worlds advocates have always stressed that this
style of semantics assumes an "ideal” rational
reasoner, with infinite computational power.

But for many applications, one would like =n
logic that provides a more realistic
‘representation of human reasoning. . % (5]

It should be said that the protagonists of
propositional ‘logic have the intention to make
this logic omniscient in the sense of mastering
with its reduced means any possible
phenomenology. On the other hand, in many
applications one would like to have a more
adequate or realistic logic, closer to the
human way of reasoning.

416 Another interesting direction to take is
that of considering quantified versions of
these logics. Here some very interesting
technical and philosophical questions arise.
For example, since we would like to be able to
capture sentences such as "He is aware of
something that I am not aware of," we seem to
be forced into allowing states with different
domains, and dealing with all the technical
complications that arise there. There is still
much work to be done in finding an intuitively
motivated logic powerful enough to . describe
such situations. o % [5]

Article [5] begins with the quotation of
Teilhard de Chardin: "The animal knows, of
course. But it certainly does not know that it
knows.,"” This quotation is similar to that "He
is aware of something that I am not aware of",
from 413. 1In (6], the author described de
Chardin’s statement by the formula #k o Fk' In

this formula « is the the so-called animal’s

metaphysics (an animal's total information), #k
marks "certainly does not know" and #k denotes

"knows". In general,
formula would be that

the meaning of this
information a« is not



informed that it informs. In the second
can put the following equivalences:

case we

Y =pr ('he’ = 'his metaphysics’)
W  Fppe ‘something’
“bf ('T" = 'my own metaphysics')
a “Df 'is aware’,
#a =pf 'is not aware'

Now the formula which describes the second case
is, for example,
« A wk, Y

[7} several cases of this kind of
are formally described:

Already in
statements

is informed that it is
is not informed that it is informed;
‘is informed that it is not informed;

informed;

THETW

R R R R

T T wT

is not informed that it is not

R R R

informed;
is informed that it
is not informed that it

informs;
informs;

is informed that it does not inform;
is not informed that it does not

R R R N
W
R QR

T ww

inform;

a informs that it informs; )
a does not inform that it informs;
a2 informs that it does not inform;
« does not inform that it does not
inform.

¥ TR T
TE T T

2 2 R R

In these formulae, the particularization
(substitution) of the operators [ and ¥ can be

non-uniform. For the first formula, for
instance, FT #B « has the meaning, o is
informed true that « is believed, etc.

k17 Two remarkable trends in automation can be

seen. One 1s "intellectualization” and the
other is "systematization". The former aims to
improve the performance of machines to the
level of a human operator. % (8]

To improve the performance of a today's machine
to the level of a human operator may sound
unrealistic or at least non-scientific.
However, the intention of scientific research
has to remain in the domain of unknown,
otherwise it cannot follow the aim of any
research: to reveal the unrevealed.

418 The computer is superior to the human brain
in memory, information retrieval and logical
reasoning, but inferior in intuition,
macroscopic judgment, commonsense knowledge
penetration, creation, adaptation, flexible
thinking and so on. In a word, the computer can
perform the part of the left hemisphere of
brain but not the right. Therefore, we should
reconsider the role of the computer as a part
of the man-machine system.. % (8]
That computer can perform the part of the left
hemisphere of brain but not the right may sound
as a psychological paraphrase but not as a

legal scientific statement. Besides, this
statement is very ambitious even if it is said
that computer can perform only a part (what

functions of the part} of the left hemisphere

76

activities., Yes, this could be a computer from
a science fiction story. But, it is certainly
also true too that many performances of
computers are comparable to the functions of
human mind.

419....special commonsense knowledge is a meta-
rule which covers the deficit, harmonizes the
contradiction, and increases the adaptability
and flexibility of the special knowledge. % [8]

Some readers would agree that the last "cata-
strophe"” is philosophical and can hardly be
brought into a legal scientific context.

4. Philosophy Concerning Computer Science

420 Epistemological issues have been a concern
of Western philosophy at least as far back as
the Sophists Cognitive science, on the
other hand, is still in its childbood as an
interdisciplinary pursuit which attempts to
integrate the resources of artificial
intelligence, cognitive psychology, philosophy,
and perhaps other areas. it is now time for
epistemology to begin to reap the benefits of
cognitive science. w (9]

Cognitive science, as described in the last
"cata-strophe”, as a field of interdisciplinary
research essentially concerns AI and through it
the entire domain of the computer science.
Psychology and philosophy influence the
research in AI as well as in computer science
quite substantially. Due to specific
requirements of the AI field, especially
particularized philosophies evolve, which may
speed up the development of a new scientific
and technological understanding.

421 Further, Stefik and Bobrow belong to a
predominant tradition within AI that sees
little value in foundational (called
"philosophical") questions. Shortcomings of
current techniques and systems are seen &8s a
transient failure to cover the right details
and to invent the right clever mechanisms,
rather than as anything more basic. Instead of

radical challenge to foundations, they would
rather see arguments over the technical
details They imply that if we focus on the
details of the technology, somehow it will all
work out. They indulge in science~-fiction
speculations, such as " never computer
systems ... might acquire background that we

humans bring to bear to understands the world
classes of complexity for computational beings
that relate in natural ways to Piaget’s stages
novels of Isaac Asimov. This kind of innocent

optimism about technological achievement has
heen common among AI researchers since the
beginning of the discipline. % o[13)
Obviously, the signatories of the open letter

[0] also belong to a predominant and
additionally subcultural tradition within the
domestic computer science, that finds no value
in philosophical questions by which foundations
could be widened. They cannot see anything more
basic, but they believe, that the present day
shortcomings in computer science are a
transient failure, which will wvanish through
time when traditional means will be developed




in those details which now -imply failures. And
right this kind of concluding let them
speculate in the domain of science fiction by

the same sentences as quoted in the last “"cata-
strophe”.

5. Of AI Scientists

Computer scientists are becoming more and more
Al scientists. They are the creators and
explorers of that what we may call computer
science and artificial intelligence. Thus, they
have their own way of understanding what the
science in which they create may illuminate,
enlighten, or bring to the surface of their own
consciousness. But, there is a substantial
difference in thinking between computer
scientists and Al scientists: the first are
more like hard-workers, dwelling in a computer-

specific hard and soft doctrines; they walk
through a computer land like somnambulists; the
second are like discoverers, breeding soft and
disciplinary open doctrines. But, there are
also .substantial differences in the
informational environments of the first and the
second ones.

422 There are two types of Al scientists; call

them P and not-P. Here is a simple test to tell

which type you are. You are type not-P if you
immediately close a book containing sentences
like this: "We are led, according to Descartes,
to an agent that circumvents the hegemony of’

the mechanical-deterministic nexus by virtue of
its Immateriality and freedom ..." If you are
_type not-P, skip this book; you will not miss
any 1IImportant new c¢lues about writing
intelligent programs. Type P readers, however,
will find it a useful and at times illuminating

discussion of mayor concepts in the

. philosophical and psychological analysis of

mind. o (3]

The signatories of the open letter [0] belong
obviously to the not-P scientists. The
advantage of P scientists is that they can read
and find useful to get insight into the
philosophical and psychological analysis of
mind. If nothing else, the not-P scientists
remain narrowed in their "fach” doctrines, and
utilitarian in respect to any philosophical
enlightehment which might come from new ideas,
concepts, methodnlogies, etc. The not-P
scientists are the real guardians of their
scientific disciplines, keeping the purity and
unchangeability of their disciplines under the
severe control. Tt is evident that in
scientific research the not-P scientist will in
principle not support a new, innovative
research achievement.

423 As it is, it is still one of the best of
the recent attempts to ftind, explain or
construct the appropriate philosophical and
psychological context for AI. As such it is one
of the few books available on the mythical
subject of cognitive science. w [3]

No human information is completely free of
mythical beliefs. Not oniy the cognitive
science, but also AI and computer science
include myths in believing that intelligent
objects can be constructed through non-
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intelligent mechanistic items. But how can a
hard, scientifically declared discipline be
other than mythical, if one of the most
relevant. goals is the preservation of unreal
beliefs and of solid professional organization

(organicism)?

424 The rise of neural computing can be seen as
part of the interplay between two schools of
thought in ai: the cognitists and the artifact -
builders.

The artifact builders are interested in
building software systems which exhibit
intelligent behaviour and do not concern
themselves with whether the wunderlying
mechanisms of the software resemble the way
humans operate or not. The cognitists are
interested in using the computer as a
laboratory for exploring notions about the way
human think. % {4}

In some way, the not-P and P scientists can be
compared to artifact builders and cognitists,
respectively. There "exists some congeniality
between a not-P scientist and an artifact
builder. The first one builds his science
iTrespective of n reltevant philosophy and the
second one constructs his artifacts as useful
tools or even as plausible toys. On the other
hand, a P scientist and a cognitist is very
sensible to philosophy (e.g. Descartes, Pascal,
lLLeibniz, Hilbert, Russel, Wittgenstein, etec.),
so he can innovate the existing science by
bringing a new semantics into the scientific
context.

6. Some Comments to the First Part

The intention of listed quotations and comments

to them in this part of the discourse was to
show. how some listed quotations can be
understood and misunderstood as science,

science fiction, or misinterpreted science.
This is the way of information development in-
the field we call scientific research. In the
area of research, beliefs, awarenesses, and
reasonings follow wishes, hopes, and cares for
the future, survival, but also for individual
scientific progress, individual curiosity, and
certainly the will for power. Scientific world
is in no way free from personal aspirations,
narrow interests, and ideologies of knowledge.
In the history of science this kind of dilemma
appears as a regular one. "Every triumphant
theory passes through three stages: first it is
dismissed as untrue ..." (embryologist Von
Bear). In this context, the signatories of the
open letter [0] may appear as the guardians of
what has been said at the beginning of
Introduction: some of them would want to have
the science rented to themselves and ...
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O RECENZIJAB dela. Kot primer bi nanizal recenzi jo
prispevka, ki Je bil poslan na Jjugoslovanski
Razumljivo Je, da so recenzije o istem delu mednarodni simpozij (priloga 1) in odgovor
lahko nekoliko razliéne, pac odvisno od urednika amerisdke revije (priloga 2), kamor Je
recenzentovega natanénega vpogleda v podrodje, bil poslan isti prispevek v prevedeni obliki.
ki ga recenzira, od njegove osebnosti, pa tudi Sodbo o enakostl vsebin recenzije in odgovora
od njegovega trenutnega razpoloZenja. TeZje pa si ob branju ustvarite sami.
razumemo bistveno razliénost recenzij istega (I.R.)

(priloga 1)

D. Ako se rad ne prihvaca,

nolimo obrazloZenje Za autora:

Uvod, zakljulek in priloZene tri slixe dajejo vtis nekaksne
potegaviiine, katere smisel pri najboljsi volji nisenm mogel

dojeti.

Mislim da bi vodstvo simpozkija moralo odloéno

protesfirati pri avtorjevi delovni organizaciji, oziroms
opozoriti to organizacijo, da ji njeni &lani rusijo strokovni

ugled.




(priloga 2)
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I believe that you have an interesting idea for an article here, but
1 would like to see more details of the language and more description

(is
ar

of what it is wused for
Computer-Aided Manufacturing,

it
what?)

for

Computer-Aided Design,
There are questions about

some of thecthings contained in it that might be cleared up by a more
extensive exposition. For example, you state "single call rule: every
subroutine can be called once anly." If that were strictly true, it

would be more econaomical to code the subroutines

in-line; what I

assume you mean is that subroutines are not re—entrant — there can be
at most one invocation of the subroutine at any given time.

The artwork is interesting,

and I would be happy to publish it

together with an expanded article, IF you could bear in mind that the
standard format on this side of the ocean is 8.5" x 11" (2Bcm x 21.5
cm). Usually the foreign submiss{bns that I receive have margins that
can be-irimmed; that is not the .case on the drawings.

. If you care to resubmit the article, or any others, I will be happy
to consider them. I don't know whether you are a member of SIGSMALL/FC
ornot; if not, and you don 't get the newsletter, I will say that I have
rewritten your previous contributions for the sake of grammar and
spelling; 1 hope that this causes you no distress.

‘A SHORT COMMENT TO ENGLISH READERS

The upper Enclosure 1 (priloga 1) is a Slovene
referee’s report to the program committee of a
Yugoslav computer conference. This Enclosure
has to be compared to Enclosure 2 (priloga 2)
which is the editor’s of SIGMALLS/PC Notes
opinion on the same paper. The English
‘translation of Enclosure 1 is the following:

D. If the péper is not accepted we would like
to have an explanation with arguments for the
author:

The introduction, conclusion, and the three
drawings enclosed give the impression of a kind
-of fraud, which to my best will, I could not
comprehend. I think that the committee of the
symposium must resolutely express a protest at
the author’s working organization or let this
organization know that its employees destroy
its professional reputation.

(The translator regrets the inconvenient
diction of the translation of the Slovene
original into English which is typical for the
herostratic style of the referee's opinion. By
this diction the spirits of the referee’s
opinion remains true.) APZ

(¢ te

Editor,

SIGSMALL/PC Notes

SE O RECENZIJAH
A. P. Zeleznikar, Iskra Delta

Ker gre v prispevku "O recenzijah", v katerem
Jje prilozeno tudi dokazno gradivo, za znac¢ilno
domato afero, naj mi bo dovoljeno, da dodam
svoje skromno mnenje kar v domadem Jjeziku.
Takoj na zac¢etku ponavljam vprasanja o histeri-
¢nem pamfletiranju, rotenju, zaklinjanju,
herostratstvu oziroma o motivativnih konfliktih
starej%e generacije, ki sem jih nacel v [1].
Kako se obraniti teh strastnih in &ustvenih (in
mestoma 2e kar soVraZnih) izlivov in njihove
Skodljivosti pri prodiranju novih akterjev
oziroma njihovih izvirnih dosezkov na domac¢ih
prizorise¢ih v okviru izrazite znanstvene
subkulturnosti? Ali bomo morali zadeti resneje
in konkretneje postavljati vprasanja, kdo so ti
na&i, nam neznani avtoritativni usmerjevalci v
znanosti, ki povzroéajo zaradi svoje prezivele
strokovnosti blokade tam, kjer jih domala nihée
ve¢ ne pric¢akuje. Kot da smo pric¢a nekemu
razvojnemu rasizmu, ki nam’ omejuje in
predpisuje spontan in s svetom usklajen razvoj
domade znanstvene misli. Seveda nikakor ne
trdim, da so pojavi recenzentskega rasizma
prisotni samo na podro¢ju racdunalnistva in
informatike, zasledimo jih lahko tudi pri
fizikih, zlasti v segmentih intenzivnega in
filozofsko pogojenega znanstvenega razvbja.

Upam seveda, da gre v primeru navedene
recenzije res za osamljen pojav, katerega
nosilec in izvajalec ima v Sirgdem

Jugoslovanskem okolju le obrobni (slovensko



znac¢ilni, subkulturni) gsevedn ne

odvezuje odgovarnosti

vpliv., To pa
organizatorjev strokovnih

sretanj, za katere se tak&ne recenzije pisejo.
Ker, kakani pa bodo postali domaci simpoziji in
posvetovanja, ¢e bo njihova strokovna vsebina
odvisna od ljudi, ki nastopajo kot ¢uvarji
balkanskega kodeksa? Njim bi veljal preprosti
nasvet, da v svoje recenzentske garniture ne
vkl jucujejo kogarkoli, zlasti pa ne privrzencev

zadusiti
tehnoloske

herostratstva, ki bi
redke pojave domace
ustvarjalnosti.

bili sposobni
znanstvene in

Seveda bi bila tudi moja reakcija na omenjeno
recenzijo zgolj ¢ustvena, ¢ée ne bi znal
argumentirati in po svoji vesti interpretirati
vsebine 2aljive recenzije, Organizator
posvetovanja pricakuje pod D korektno strokovno
obrazlozitev zavrnitve, ki bo sporo&ena
avtorju. Pric¢ujoc¢a zavrnitev pa ni le napad na
integriteto avtorja, temved¢ je &e poziv na
sankci jo proti ugledu njegove delovne
organizacije. To pa je hkrati argument, ki ga
lahko izkoristi nekdo drug, recenzentskemu
herostratu podoben herostrat, npr. pri
visokosolski oziroma strokowvni reelekciji
avtorja. Strokovne utemel jitve zavrnitve
prispevka v recenziji seveda ni, Jje pa
motivativni konflikt, ki se izraza v izjavi, da
je prispevek informacijsko tako oddaljen od
informaci jskega ozadja recenzenta, da ga ta ne
more ve¢ dojemati pri vsej svoji volji za
razumevanje prispevka. Prav tu pa nastane
vprasanje strokovne usposobljenosti recenzenta
in njegove normalnosti: kaksno je njegovo
informacijsko strokovno ozadje, da prispevka ne
more ved dojemati in ga prav zaradi te svoje
nesposobnosti imenuje potegavicina. O¢itno tak
recenzent nima ve¢ kaj iskati v strokovnem
informacijskem prostoru, v katerem deluje ne le
kot recenzent temved¢ kot akter stroke,
raziskovalec, znanstvenik, pedagog, inzenir in
naposled tudi kot ¢&lovek.

Prepric¢an sem, da je gornja osvetlitev vsebine
recenzije zadostna; sedaj pa bi bilo mogoce se
povedati, kaj bi v negativni recenziji pric¢ako-
val kot pojasnilo za avtorja. Argument za
zavrnitev bi lahko bil: neoriginalnost, premaj-
hna izvirnost, neupostevanje standardov stroke,
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konkretni deli prispevka, ki so utemeljeno
nesprejemljivi, napaé¢ni rezultati, nerazumljiv
jezik, konkretna poprava in dodelava in kar je

ge podobnih trdnih kriterijev., Veliko tega pa
je pokazanega prav v prilogi 2, kjer si je
uviorju popolnoma tuj urednik vzel prizadevno
toliko &asa, da mu avetuje in pomaga prek
oblikovnih in vsebinskih tezav. V tem se
razpoznava konstruktivni mentorski odnos in
odgovornost recenzenta do avtorja. Seveda se
recenzent lahko postavi tudi na stalisce, da
ocenjuje posplosujocte takole: znanstvena fanta-
stika, laziznanost, ¢&udne izjave, s stalisca
recenzenta nerazumljivo, sramotno, skrb zbuja-
joce, strokovno rusilno, neznanstveno itd. Toda
prav to se od strokovnega recenzenta ne prica-
kuje. Pomislite, kako bi lahko razsojalo sodi-
4¢e, ki bi uporabljalo posplosujote kriterije
na nedolo¢en in volutaristic¢en na¢in. V tem
primeru stroka ne bi bila kaj vee od politi¢ne-
ga voluntarizma.

Nazadnje bi seveda lahko postavil &e vprasanje
prizivnosti avtorja in njegove delovne organi-
zacije. Avtor je del svojega priziva prav
gotovo izrazil =z objavo dokumentov. Vendar Jje
tu zasluga za njegovo pozitivno obrambo zgolj
njegova in se lahko zaradi njegove lastne
iznajdljivosti dobro kon¢a tudi zanj. Mislim
pa, da bi morala avtorjeva delovna organizacija
izraziti tehten pomislek jugoslovanskim organi-
zatorjem posvetovanja, ki so spregledali ne-
strokovnost in (nezavedno) zlonamernost recen-
zenta, predvsem pa nedopustno me8anje stro-
kovnih in zasebnih (konfliktnih) podmen. Ali to
pomeni, da balkanski strokovni simpoziji
blokirajo informacijo prav tam, kjer je ta
mednarodno relevantna? Ce recenzenti ne morejo

ved pri svoji najboljsi volji razumevati
razvojnih tokov "svoje" stroke po svetu, potem
pa¢ uc¢inkovito &irijo svojo strokovno

nesposobnost povsem noc¢es-hoc¢es na perspektivne
domace avtiorje,
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