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2.0 Fro]oguc

“Where can poetry find a Place in the computer age?” Thisis a question coming to the mind of
PeoP|e going back home after a hard C]ay, worn out in body and mind. Ma119 PeoP|e feel computers
have dePrived peace of mind in comPcnsation for activating the society. The essay ] present here tells
the oPPosite ~itis a tale on poetry and Philosophg born mediated !39 computers, and also a tale on
the dream of crgsta”izing them into science. ComPuters Han&ling all kind of ProHems as abstract
entities named information are C]reaming the tale — the dream is evanescent and transitory but is with

strength alike love of the youtlﬂ. lt will create the next era.

2.1 icnomcna and substances

Tl‘le word “system” is popular and is generally understood to mean a set with some sort of order.
) pep g Y
]t may seem there is no Particular Prob!em related to it. Is it rea”9 so? The meeting of two
Properties, one a “set” as a mere assembly and the other “or&eﬁ’, reminds us of the goﬂowing
sentences:
...... T he earth was without form and void, and darkness was upon the face of the &eeP The SPirit
o1C Goc] moved upon the Face o{: the waters.

(God said “|_et there be liglﬂt” and there was |fg}‘|t ......

e sentences above are at the beginning o enesis, and similar sentences appear In numerous
Ieger\ds of the world. Tl’ley tell us symbolfca”y how the world was created t!‘nroug!‘n the meeting of a
set called chaos and order rePreser\ting Gocl. The generic nature of systems has been the basic
Problcm t}‘iouglﬁt about by human beings !‘ﬁstorica”y. A part of it has been abstracted and theorized
}Jy mathematicians as set tlﬁeorg and established as a branch of science. Order ~ the formidable
being, lﬁowcver, has been made less the target of scientific study comPared to nature as the world of
matter created }Jg a couP|e of a set and order itself as the parents. From ancient times order has

been considered another name of (God, its mystery being studied }35 &ivinitg as a major theme.



Graaua”g, the emPirical study of nature as the matter system has c|earlg revealed the
relationships of order and the states of systems. The entropy of a system that is Proportional to
the Iogaritlﬁm of the number of the states of the system has been used as the measure of the order of
the system. Entropg origina”g used as the tlﬁermodgnamic and statistical mechanical measure of
order is now a&opte& to rePrcsent the order of an information system as the measure of the Propertg
of an information system. lt means that one of the substances of order is rePresentec] as entropy.
The discussion from now on is not on entropy per se. What is imPortar\t to know is that
characterization of order is made not 59 the stucl9 of order itself but by the studﬁ, statistical study in
Particular, of the substance of the system with order.

A mainframe computer for shared academic use is sitting in a bui]cling of the ComPuter Centre on
the Yagoi CamPus of the Ur\ivcrsitg of Tokyo where Prelﬁistoric earthenware of the Yagoi Period
was discovered. o the Computer Centre, comPutational Problems in all academic disciphnes
inclu&ing natural and social sciences and engineering are brougl‘»t in. | here the computer system is
continue to process all the sgstems such as natural sgstems of atomic nuc|e|', e|ectrons, molecu|es,
crgstals and }Diological bodies, and human systems of organizations and societies, economic systems
of Procluction, sales and Pro{:its as information systems — a type of logical systems. The Phenomenor\
taking Placc there is: All concrete systems of the world we live are abstracted and generahzed as
imcormation, and reconstructed on computers as information systems. Je suggests the Possibility of
creating a novel and fundamental research discipline rcgar&ing the essentials of systems in gcneral.
The Possibi!itg is grounc{ed on the fact that objects unbelievably versatile in kind and in nature are
broug]‘lt into the computer there after conversion to a sfngle type of system called a &igital information
system that is a type of discrete time systems. Jt rnl'ght be an evanescent dream. 5ti|| itis a dream
of the computer tlﬁercjus’c being used without anyone |fstenfng to its whisPer‘ | wish to see there
someone |ister\ir\g quiet!g The dream might be handing out a Precious cr95ta| extracted from an
ena|cssjob of c!assi{ying numerous Plﬂcnomena of systems to 5iel& types, of studgir\g the types to
reveal their substances, and of extracting the essentials of the systems as the common entities of the

substances.

2.2 Micro and macro

[Here is one t]‘iing we have to Point out explfcitly. Jt is a fact that clarification of statistical
aspects of systems never reveals the essentials of the systems. The reason is simple. What
statistical analgsis and modeling give are the distribution functions of Proper‘ties and the Properties
derived from the distribution functions. Consequent!g, the microscopic Properties of the elements
of the systems and the macroscoPic Propertfes of the systems are related main|3 bg the distribution

functions |eaving big gaps between the microscopic Properties and the macroscopic Proper‘ties. ln



other words, the effectiveness of statistical methods is limited to the cases where there are big gaps
between the microscopic Properties and the macroscopic Properties. Hence, given a system, when
we need to clarhcg the relationslﬂips between each state of the elements of the system and the
macroscopic states of the system to a certain extent, statistical thinking and methods have to retreat.
|t is the antithesis of the universal dominance of statistics of the modern society begond the limit
of the aPPhca}JiIity, and we never intend to reject the idea of considering statistics to be wiclely useful
in ger\cral‘ There is a Promising direction to find a better statistical mo&eling of systems bg
reﬁecting the detailed structures of the elements of the systems and their interactions on the
distribution functions. | he thesis we are going to present is quite apart. [t is stated as follows:
The first step is the identification of each element of a given concrete system, its Properties as
microscopic Proper‘ties and the logical relationslﬁips of the Propertfes as microscoPic relations}ﬁips.
Likewise, the Properties of the system and their logfcal relationships are identified as macroscoPic
Properties and macroscoPic re!ationslﬁips. Then, as the next step, we can start to build up a
method to define any system 139 its macroscoPic Properties and their macroscopic re|ationships
grounaed on the microscopic Propertics of the elements and the microscoPic re|ation51‘|iP5. The
method consists of 3 sub steps of analgzing individual concrete systems as Phenomena,
abstractir\g the commonalitg as types, identi}tying the substances of the systems from types, and
Fina”y abstracting the essentials from the substances. | etusnameita system scientific method.
By converting any concrete system to an abstract system based on the statements above, hence
an abstract system is directlg convertible to an information system, we can process any comp|ex
system directlg on comPuters‘ ]t make it Possible to clariFQ complex systems, that have been handled
on|5 statis’cica”g s0 {:ar, in a scientific manner starting from microscopic structures and functions and
enair\g with macroscoPic structures and functions of the systems. Jt further make it Possiue to make
diversified and clisciphne c]eper\c{ent research methods in mathematical systems, natural systems, and
social systems intcroPcrablc, and to realize an advanced generic &isciPhne, say genera| system theorg,
]35 integrating all individual clisciplines sgstematica”g. We thus are {:i”ing the gaps of micro and macro

within individual &isciphr\es and interdiscip!ir\arg areas of stucl&

2.3 Systcm sciences

| et us organize what stated in 2. to make it clearer. | et system science be defined as

constructed ]:)5 sequential stePs as follows:
1) The abstraction step: The step to abstract microscopic Properties and their relationships,
and macroscopic Properties and their relations!‘lips from individual concrete systems.

7_) The structure definition step: The step to represent the macroscopic Properties and their



reiationships of the abstract system i)y the microscoPic ProPer‘ties and their reiationsiwiPs.

5) Ti‘ie semantic step: Ti‘ie step to icientiizg the Possibiiity and the method to transformation
one abstract system to another abstract system.

‘I') Ti‘ie comPutationai step: Ti‘ie step to transform an abstract system to an information system,
and then collect iriPut output Pairs i:)y running the information system.

5) Ti‘ie validation step: Ti‘ie iriPut output Pairs derived at the comPutational step are comPareci
with the observed inPut output Pairs of the individual concrete systems to validate the steps 1)
~4).

6) Ti‘TC natural iﬁistory steP: Ti’ie steP to apply stePs 1) ~ 5) to many and varieties of concrete
systems as have been Practiceci iwistorica”g in natural sciences to establish science as a generai
disciPiine, in bioiogﬁ in Particuiar‘

7) The classification step: Ti‘ie step to ciassiijg the results of the step 6) and ciarii:y the
characteristics of individual types.

8) The generaiizatiori step: Tiwe step to ciariizg the commonalitg among the types to abstract
substances and essentials.

We make some comments on the stePs. Ti‘ie steP 5) on semantics borrows the term “semantic”
from |irigui5tics simpig to mean how a given term is cxplained or replace& i:)g other terms, or
transformed to some other terms. | he step 4) on cornPuting can be divided into two sub steps:

4-1 ) The Programmirig step: Tiﬂe steP to transform an abstract system to an information system.

‘I*—Z) Ti‘ie information Processirid step: The step to derive and collect the outputs of the

5
information system for given iriput data sets.

The definition of system science here is mereig the generalization and the Proceciure definition of
the methods in science. Sys’cem science is more interested in the reiationsi‘uips of the whole and the
elements and in abstract Properties and their reiationshiPs rather than in concrete Properties and
their reiationsiﬂips‘ The first aim of the definition is for syntiﬂesizing academic &iscipiines and art,
currentiy torn into many isolated branches and blocked in communications; it includes the Provision of
the common grounci and methods for it. T he second aim is reorganizing culture into systems
controllable in totaiit9 to get out of cultural isolations of valued areas tiwrougi'i the Provicieci common
groun& and methods. Tiﬁere is no guarantee that such system science can realize the second
Renaissance i:o“owirig the Renaissance samboiizeci 139 Leonarcio [Lionarcio] da Vinci (l‘l~5Z—i 51 9)
who synti-iesized academic studies, art and teciﬂnoiogy. Consi&ering the fact that oniy direction of

gs rather

the Progressive evolution of life is the evolution of societies and organizations of human beina

than the evolution of individual human beings sitting on the top of the evolution tree of life, isnt it
wrong to say that what system science aim to sgntiiesize and generaiize individualized cultures is the

main stream of the evolution of the future culture? Tiﬁe statement is groun&e& on the fact that



turning angti-iing concrete into general systems, say systemization, is another way of representing the

integration of sociaiizing, sgnthesizing, organizing, and generalizing.

24 Epiiogue

Wonders come from meetings of PeoPie. Sprung are what begond individuals. f"luman beings
are the iwigl‘iest order systems nature has created. SPIenAia are stories woven ti‘urougn human
contacts. ]t stands sgmboiica”g the iseauty of the characteristics of systems begoncl their elements.

The information age, often called comPutoPia in a utoPian view, &ePicts the age of i‘iigi‘uig
organized societies mediated 53 computer Processecl information. ]mpor‘tant is the system oriented

viewPoint for deriving the inter-related totality of systems tiwrougiw system ana|9sis and P|anning

ge is considered to be desirable more than

}Jeyonci organizing media. ]t is Piausibie that the system ag;

=}
the information age, and system science is above computer science i‘iaving more PotentiaI‘ RiPPIes
are coming to the foot of our Ione|9 computer at the Computer Centre, souncling it. System

science needs abundance of flexible and unconstrained inte”igence and sgstematic thinking in

¢ and self advancing, breaking the

constructing a unified brain and inte”igence that are self organizinD

barriers of sPeciaiists in divided fields of studies of art, science and technologg This essay is

dedicated to the souls iooking toward such a direction.

(Tosiyasu . Kunii, Director of F|anning Oici:ice, Computer Centre, the Universitg of Tokyo)
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