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This e8say presents a short overview of a reaearch project in which 
informational logic is developed and investigated in a general and the 
informational parallelism in a particular aanner. This investigation 
opens a new outlook on possibilities of parallel Information processing 
in architectural as well as in operational philosophy and logic. In 
this project Information is understood as an extremely parallel dynamic 
phenomenon, which ariseš in the reaim of informational. Primarily the 
essay gives commenta on the following topics: parallelism as 
Information, informational machihe, informational program, and some 
aspects of informational logic, its formalism, and axiomati2ation. 

1. Introduction 

The carrying out of the Parsys Pro jec t of Iskra 
D e l t a Computers h a s b r o u g h t t o l i g h t and 
accentuated a lao s e v e r a l queationa concerning 
p o s s i b l e Computer scene in the next decade. The 
c r i t i c i s r a of d i s t i n g u i s h e d p h i l o s o p h e r s and 
Computer s c i e n t i s t s in the f i e l d of a r t i f i c i a l 
i n t e l l i g e n c e h a s b e e n u n d e r s t o o d a s a 
s u b s t a n t i a l change of the o p t i m i s t i c research 
i n i t i a t i v e and a s t h e a r i s i n g o f a new 
p h i l o s o p h y c o n a i d e r i n g t h e p o s s i b i l i t i e s o f 
Information process ing in the f u t u r e . In the 
l ead ing p r o f e s s i o n a l jo i irnals r e l a t i n g oomputer 
s c i e n c e , new g e n e r a t i o n c o m p u t i n g , p a r a l l e l 
p r o c e s s i n g and t h e t r a d i t i o n a l f i e l d o f 
a r t i f i c i a l i n t e l l i g e n c e , a new p h i l o s o p h i c a l 
and t e c h n o l o g i c a l paradigjD i s coming i n t o 
e x i 8 t e n c e . Roughly, t h i s paradigm t e l l s t h a t , 
for i n s t a n c e , the p o s s i b i l i t i e s of numerous new 
l o g i c s o f knovj l edge , b e l i e f , a v r a r e n e s s , 
r e a s o n i n g , e p i s t e r a o l o g y , c o g n i t i o n , 
Information, e t c , w i l l c e r t a i n l y in f luence the 
s t r u c t u r e and o r g a n i z a t i o n o f i n t e l l i g e n t 
mačhines. S imultaneously , the appearance of new 
t e c h n o l o g i e s e x p l o r i n g t h e c o n c e p t s o f 
b i o l o g i c a l , neura l , and s o l i d s t a t e n e t s w i l l 
e n a b l e t h e i m p l e m e n t a t i o n o f e x t r e m e l y 
complexly s truotured and organized p a r a l l e l i s m 
of Information. 

* This e s s a y was read a t the l a t V u g o s l a v -
I t a l i a n Meeting on P a r a l l e l P r o c e s s i n g , he ld at 
the I n t e r n a t i o n a l Centre for Applied S c i e n c e s , 
in Gradišča d ' I sonzo ( I ta ly ) : , on September 22, 
1988. 

In t h i s e 3 8 a y , our a t t e n t i o n w i t h i n t h e 
m e n t i o n e d p a r a d i g m w i l l be f o c u s e d on t h e 
p o s s i b i l i t i e s o f p a r a l l e l I n f o r m a t i o n 
p r o c e s s i n g . In t h i s c o n t e x t , the n e c e s 3 i t y to 
redef lne the not ion of Information i s becoming 
e s s e n t i a l . The cominon sense of the conteraporary 
Informat ion era t e l l s us t h a t t h e n o t i o n o f 
Informat ion i s used in i t s narrowed meaning 
p r e v a i l i n g i n t h e p r e v i o u s c e n t u r y , v h e n 
Information p r o c e s s i n g , for i n s t a n c e , in l i v i n g 
organisms, was mostly a product of metaphy8ical 
i m a g i n a t i o n . T h u s , t o g e t h e r w i t h t h e new 
p h i l o s o p h i c a l p a r a d i g m i n t h e f i e l d o f 
a r t i f i c i a l i n t e l l i g e n c e a l s o the new paradigm 
of Information has to be cons idered [ 1 ] . 

2 . Hhat i s P a r a l l e l i s m as Information? 

Nowaday3 we imagine Information as an extremely 
dynamic phenomenon a p p e a r i n g i n t h e c o s m i c , 
l i v i n g , and a r t i f i c i a l reaim. By i t s b e l i e f , 
avrareness, and commonsense reasoning , a human 
b e i n g can l o o k i n t o i t s own i n f o r r a a t i o n 
p r o c e s s i n g by s e I f - o b s e r v a t i on , s e l f -
i n v e s t i g a t i o n , s e l f - c o g n i t i o n , and s e l f -
comprehension. Through such a looking i n t o i t s 
own s e l f , a being understands Information in a 
much more coraplex way t h a n i t can be 
comprehended from the p o s i t i o n s and t h e o r i e s of 
contemporary Information s c i e n c e . For i n s t a n c e , 
t h e m e a s u r l n g o f I n f o r m a t i o n w i t h i n 
mathematlcal ly founded Information' theory does 
not concern the meaning of Information or how 
t h i s meaning or understanding of the meaning i s 
coming i n t o e x i s t e n c e in l i v i n g sy8tems. 



What i s Information aa Information? Information 
informs i t a e l f and o t h e r i n f o r a a t i o n and i a 
informed by I t s e l f and by other i n f o r a a t i o n . 
Thia p r i n c i p l e 8ay8 that Information informs 
a c t i v e l y and i s informed pasBive ly . Information 
performa as s u b j e c t and aa o b j o c t . Information 
can be viewed as o p e r a t o r and as o p e r a n d . 
Information a r i s e s in i t s a c t i v e and p a s s i v e 
infoiminB. In g e n e r a l , informing of i n f o r a a t i o n 
i s a 3ynonym for the s o - c a l l e d in foraa t io i i a l 
a r i a l n g . The adverb informational ia introduced 
t o r e p r e s e n t t h e d e a c r i b e d n a t u r e o f 
informat ion . In t h i a contex t we can speak about 
informaLional form and informational prooesB, 
of iuformational a tructure and i n f o r a a t i o n a l 
organ izut lon i and c e r t a i n l y of informational 
8 p o u t a n e i t y , c i r c u l a r i t y , r e c u r r e n c e , 
p a r a l l e l i s m , Bequent ia lnes s , a e r i a l n e s s , e t c , 
Hhich are a l i i n f o r a a t i o n a l no t ions and perform 
as Information. 

I n f o r a a t i o n a l a r l s i n g meana o i r c u l a r l y 
a p o n t a n e o u s c o m i n g o f i n f o r m a t i o n i n t o 
e x i s t e n c e , but a l s o c h a n g i n g , v a n i s h i n g and 
d l s a p p e a r i n g of i n f o r m a t i o n . I n f o r m a t i o n a l 
a r l s i n g has to be u n d e r s t o o d a s a c r e a t i v e 
coaponent of i n f o r m a t i o n and i t s i n f o r m i n g . 
Information which comes to e x l s t e n c e i s c a l l e d 
o o u n t e r - i n f o r m a t i o n and i t h a s t o be 
i n f o r m a t i o n a l l y e a b e d d e d i n t o e x i B t i n g 
i n f o r m a t i o n , o t h e r v i i s e i t v a n i s h e s a s 
I n f o r m a t i o u a l n o i s e . The " i n f o r m a t i o n a l l y 
c r e a t i v e " h a s t h e m e a n i n g o f s p o n t a n e o u s , 
u n f o r e s e e a b l e , a u t o p o i e t i c , s e l f - s t r u c t u r i n g , 
and s e l f - o r g a n l z i n g informing of i n f o r a a t i o n . 
I t becomes ev ident that the a o - c a l l e d c u l t u r a l 
f o r a s , for i n s t a n c e , pbi lo8ophy, a r t , s c i e n c e , 
t echnology , e t h i c s , e t c , t o aent ion only a few 
of them, can be brought i n t o the i n f o r a a t i o n a l 
fraaework of understanding. 

I t seems that informational p a r a l l e l i s m i s one 
of the most complex n o t i o n a the a a n k l n d was 
e v e r c a p a b l e t o t h i n k , c o a p r e h e n d , and 
l a p l e a e n t . I n f o r a a t i o n a l p a r a l l e l i s m i s a 
Btructure and organ iza t ion of in format iona l ly 
i n t e r w o v e n i n f o r m a t i o n a l forms and 
I n f o r a a t i o n a l p r o c e s s e s , vrhich in form each 
other in a spontaneous, c i r c u l a r , recurrent , 
u n f o r e s e e a b l e way. In t h i s i n t e r n e a v i n g of 
i n f o r m a t i o n a l forms and p r o c e s s e s , o o B p l e x 
information i s coming i n t o e x i s t e n c e . 

informational p a r a l l e l i s a . Tbus a ph i lo soph ioa l 
background of informational p a r a l l e l i s a haa t o 
be conatructed and i n v e s t i g a t e d , for i t c&nnot 
be diacovered s u f f i c i e n t l y in d e t a i l ( 2 1 , 

3 . P a r a l l e l I n f o r a a t i o n a l Hacblne 

The p r i n c i p l e of p a r a l l e l informational aachine 
can be descr ibed [1] in the fo l l owing s e n s e : 
The p a r a l l e l informational aachine perforns as 
i n f o r m a t i o n . I n f o r m a t i o n a l p a r a l l e l i s m i s 
inherent to informational aach ine . This aeans 
t h a t i t s B t r u c t u r e o f f o r m s , c o m p o n e n t s , 
c o n s t i t u e n 1 8 , and a r c h i t e c t u r e i a 
in format iona l , for i n s t a n c e , in i t s phys i cBl , 
b i o l o g i c a l , o r , g e n e r a l l y , t e c h n o l o g i c a l 
c o n s t i t u t i o n . I f i n f o r m a t i o n a l , t h e 
a r c h i t e c t u r e of informational aachine bas the 
property of p a r a l l e l informational a r l s i n g , for 
i n s t a n c e , i n v a r y i n g o f t h e a a c h i n e 
connectedness , coming of s t r u c t u r a l coaponents 
i n t o e x i s t e n c e , g r o w i n g and v a n i s h i n g o f 
a r c h i t e c t u r e , e t c . In t h e same way t h e 
o r g a n i z a t i o n o f i n f o r m a t i o n a l a a c h i n e i s 
p e r f o r m i n g i n f o r m a t i o n a l 1 y i n f u n o t l o n a l 
f l e x i b i l i t y , c o n t r o l l a b l l i t y , programmability 
under changing inuard and outward c o n d i t i o n s . 
A r c h i t e c t u r e of an i n f o r a a t i o n a l machine i s 
dynamic ( b r a i n - l i k e , f o r i n s t a n c e ) , i s 
d y n a r a i c a l l y c o n t r o l l e d , i n t e r c h a n g e a b l e , 
i n t e r w e a v i n g , a r l s i n g , and depends upon the 
raachine'8 environments. 

The p a r a l l e l i s m of an i n f o r a a t i o n a l machine ia 
a regular property . P a r a l l e l i s a of i n f o r a a t i o n 
i s t h e mos t g e n e r a l f o r a o f i n f o r a a t i o n a l 
interweaving. Information i s always InterNOven, 
v h l c h i s o n l y a s y n o n y a f o r i n f o r a a t i o n a l 
p a r a l l e l i s m . I n t e r H e a v i n g c o r r e s p o n d s t o 
Informational net a tructure and o r g a n i z a t i o n . 
Ev ident ly , a p a r t i c u l a r Btrategy i s needed for 
explor ing informat ional neta in an o p t i a a l or 
e c o n o m i c a l l y c o a p l e x p a r a l l e l way, P a r a l l e l 
informational aachine i s only the synonya for 
v a r l o u s i n f o r m a t i o n a l n e t a , i r r e s p e c t i v e o f 
t b e i r s p e c i f i c n a t u r e s , which can d i f f e r a 
great deal by t h e i r Btructure and o r g a n i z a t i o n . 

4 . P a r a l l e l I n f o r a a t i o n a l Prograa 

Current ly , informational p a r a l l e l i s m belongs to 
the moet concea led and unrevealed phenomena and 
o a l l s f o r p h i l o s o p h i o a l and t e c h n o l o g i c a l 
i l l u m i n a t i o n . P a r a l l e l informational prooeBses 
open the most complex s p a t i a l and t e m p o r a l 
in terweav ing , dependence, and a r l s i n g , as have 
ever been imaginable . Although, human mind in 
i t s b a s i c a tructure and organ iza t ion operates 
i n a p u r a l l e l - s e r i a l manner, on t h e b i g h e r 
cor t i c t t l l e v e l a , in i t a g loba l informational 
o r g a n i z a t i o n , for i n s t a n c e , in f u n c t i o n s of 
b e l i e f , avfareness , r e a s o n i n g , wor ld m o d e l , 
I n t e n t i o n , and u n d e r s t a n d i n g , i t a p p e a r s , 
behaves , and exper iences pr imari ly as a s e r i a l 
or 8 e q u e n t i a l a p p a r a t u s . S i n c e t h e b a s i c 
p a r a l l e l - s e r i a l i n f o r m a t i o n a l s t r u c t u r e and 
o r g a n i z a t i o n o f t h e mind a r e n o t d i r e c t l y . 
r e f l e c t e d i n human aviareness and c o n a c i o u s 
r e a s o n i n g , the c o n s c i o u s p a r t of human mind 
doea not d i spose of the required fundamental 
exper ience for an adequate c o n c e p t u a l i z a t i o n of 

The p r i n c i p l e of p a r a l l e l informational prograa 
can be descr ibed ( H in the fo l l owing way: An 
i n f o r a a t i o n a l program i s B i B p l y i n f o r a a t i o n 
whlch apontaneoualy i n f o r a s , eabeda, a r i s e s , 
and c o u n t e r - i n f o r f f l B i n an i n f o r f l i a t i o n a l l y 
c i r c u l a r a a n n e r , H i t h i n an i n f o r a a t i o n a l 
Machine. An i n f o r m a t i o n a l program i n f o r a a , 
which means g c n e r a t e s , changes i t s e l f and other 
informational programa during t h e i r execut ion 
and i s inf luenced in such an informational way 
by other informational programa. I t i s used and 
embedded i n t o an i n f ox-mational machine f o r 
production of informat ion. This information can 
b e , for i n s t a n c e , i n t e l l i g e n c e , s p e c i a l i z e d 
c r e a t i v i t y , e x p e r t i u e , p r o b l e m s o l v i n g , 
dedicated informational f u n c t i o n s , e t c . 

E v i d e n t l y , t h e r e IB an e s a e n t i a l d i f f e r e n c e 
between ,a computer prograa and an informational 
p r o g r a m . The f o r m e r i s a l g o r i t h a i c . 



mathematical, procedural and informationally 
statlc, wherea8 the latter is informational, 
intelligent and informationally dynamlo. As a 
rule, a computer program has a stable , non-
variable program structure and program 
organization. Its deflnition (declaration) 
cannot be changed dynamically during i ta 
exeoution, by the parallel executlon of i tself 
and other programs, data, etc. 

An informational program perforras as 
Information. In this respect, such a program is 
also an informational object '(operand), which 
can be informationally changed during i t s 
execution. A typical computer program is always 
performing as a subject, by which non-program 
objects can be changed and can arise as results 
of i t s performing. In principle, the requeat to 
informatize a program concerns es sent ia l ly 
different programming tools from those that are 
in use today. 

in parallel, possible informing in parallel, 
necessary informing in parallel, non-informing 
in p a r a l l e l , informational carrying off, 
informational bringing, blocking to carry off, 
blocking to bring, sending and informing. 
receiving and informing, non-sending and non-
informing, non-receiving and non-informing, 
causing of informational appearance, non-
causing of informational appearance, coming 
into existence, non-coming into existence, 
causing informational end, coming to end, non-
causing informational end, non-coming to end, 
choosing among informational alternatives , 
choosing and informing, being informationally 
impressed or memorized, r e c a l l i n g , 
d i s integrat ing and informing, informing 
s imi lar ly , interrupting , breaking down, 
enriching, cyclical parallel informing, etc. 

6. Conclusion 

5. Parallel Informational Logio 

At its beginning, parallel to.the Par3y8 
Project, the study of informational logio was 
initiated, with the goal to construct adequate 
tools concerning informationally parallel 
machines and programs in particular. This study 
of informational logic has to be understood as 
a free-lance undertaking within IDC, which 
embraces the philosophy of the redefined notion 
of Information and the so-called axiomatization 
of informational logic. The logic, which in its 
main part deals with informational parallelism, 
is being developed up to the form of an 
informational axiomatic system. In this regard, 
the systera'is not a usual axiomatic approach of 
pure mathematical doctrines, but above ali, 
incorporates the so-called informational 
principles. This logical theory represents a 
generative axiomatic system the intention of 
which is to preserve semantically the arising 
nature of the redefined notion of Information. 

The new formalism introduces several symbol3 
for operators with the already known, but also 
a new semantics. Two types of variables appear: 
the operand and the operational ones. 
Operational variables can be particularized and 
universalized according to the needs, goals, 
and applications of a čase. In operands, also 
the so-called functional operators can appear. 
In these cases operands perfom opeTationally 
in an implicit manner. The most general 
operational variable has the meaning of 
informing. This operator, called informational 
metaoperator , can be particularized and 
univesalized, i.e., substituted in a logical 
expression in a non-uniform way. The axiomatic 
system of informational logic is constituted by 
basic informational operand and operator 
variables and informational constants of both 
types, of formation rules defining the syntax 
of informationally well-formed formulas, of 
informational axioms, and of the so-called 
transf orjnation rules for transf ormation of 
axioms and formulas. 

The theory of parallel processlng within 
informational logic can be the basis for 
conception, design, and application of future 
parallel computing system8. In this context, 
the development of informational philosophy and 
to it adequate axiomatization and formalization 
of informational concepts are becoraing 
neceBsity of the future. This could be the way 
to really intelligent systems which would čope 
with living minds and living systems. 

References 

1. Zeleznikar, A. P., Principles of 
Information, Cybernetica 31 (1988) 99-122. 
2. Zeleznikar, A. P., Informational Logic I, 
Informatica 12 (1988), No. 3, 26-38. 

3. Zeleznikar, A. P., Informational Logic II, 
Informatica 12 (1988), No. 4, 3-20. 

The axiomatic basis of informational logic is 
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construction 12, 3]. Operators of general 
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