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INTRODUCTION

Thisarticle reviews the Triune Continuum Paradigm - a
logically rigorous theoretical base for organization of
modern conceptual frameworks that are used for system
modelingindifferent contexts(e.g., in software devel op-
ment, in enterprise architecture, in the architecture of
financial services, injurisprudence, etc.). Thisparadigm
is an important contribution to the system modeling
domain, because currently none of the prevailing system
modeling frameworkshasasatisfactory formal theoretical
foundation.

The absence of atheoretical foundation for modeling
frameworksleadstothe practical application experiences
where modelers are constrained to be guided by chance
and not by a founded reason. This often leads to the
inadequate choices of modeling frameworks; that is, to
the situationswhere achosen modeling framework is not
designed to deal with the targeted modeling problems.
Possible consequences of such choices include: incor-
rect (e.g., inadequate with regard to the requirements)
information systems specifications, contradictory data
architectures, incomplete service specifications, and so
forth — all of these being the decisive contributions to
failuresof many projects. Theparadigmthat wereviewin
thisarticlefixesthisproblem, providing missing theoreti-
cal foundationsfor frameworks positioned in the domain
of general system modeling.

Many of the existing system modeling frameworks
appeared asanintegration of the best modeling practices.
The reviewed paradigm does not repudiate the practical
experience that was gathered by these different frame-
works, but fixes itsinconsistencies and complementsit,
supporting with logically rigorous theoretical founda-
tions. Therefore the paradigm brings a significant con-
structive potential to the evolution of modern system
modeling frameworks. Thispotential could berealizedif
peopleresponsiblefor thedesign of modeling frameworks
and tools would heed the proposed paradigm.

BACKGROUND

The Cambridge Dictionary of Philosophy (Audi, 1999)
providesthefollowing definition of theterm“ paradigm”:

“Paradigm, as used by Thomas Kuhn (The Structure of
Scientific Revolutions, 1962), aset of scientific and meta-
physical beliefs that make up a theoretical framework
within which scientific theories can be tested, evaluated
and if necessary revised.”

Inpractice, aparadigmisusually defined for acollec-
tion of sciences. Inthiscontext aparadigmintroducesand
justifies a set of basic assumptions and principles on
which any of the sciences from the collection canrely as
on their foundations. Then, starting from the principles
provided by a paradigm, different sciences build their
specific frameworksof knowledge. And if some sciences
share the same paradigm then they can bind and synchro-
nizetheir specificframeworksof knowledge. By doing so
they can mutually enrich each other with the knowledge
obtained from the different (but consistent with regard to
the basic principles) points of view.

TheTriune Continuum Paradigm (Naumenko, 2002) is
aparadigmfor general system modeling. Thusthe Triune
Continuum Paradigm serves the sciences that have di-
verse interests in system modeling. As any paradigm, it
introducesand justifiesaset of principlesthat providethe
sciences with the necessary starting points for building
their diverse conceptual frameworks of scientific knowl-
edge; in our case - the principles that are necessary for
building modeling frameworks.

THREE PRINCIPLES OF THE
TRIUNE CONTINUUM PARADIGM

Triune Continuum Paradigm is composed of three prin-
ciples.

The first principle is the result of application of the
Tarski’s Theory of Truth (Tarski, 1956) for the case of
general system modeling. This application allows the
definition of coherent semantics for the concepts of a
modeling framework. Thisisdoneby constructing formal
descriptions for the relations between the subjects that
are interesting to be modeled on one side, and the con-
cepts that have to represent these subjects on the other
side. This principleis necessary to assure the coherency
and unambiguity within modeling interpretations per-
formed using asingle system modeling framework.
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An application of the first principle provided by the
Triune Continuum Paradigm resultsin asystem modeling
framework that featuresmodeling termswith acoherently
defined semantics in the form of Tarski’'s declarative
semantics. The justifications of importance of this prin-
ciple for the information systems modeling were pre-
sented and analyzed in details (Naumenko, Wegmann &
Atkinson, 2003). In particular, it was demonstrated that
Tarski’ sdeclarative semanticsare:

. formally sufficient for thedefinition of the applica-
tion scope of a modeling language;

. formally sufficient for unambiguity in coherency of
interpretations within modeling representations;

. formally necessary and sufficient for unambiguity
in adequateness of modeling representations.

The second principle of the Triune Continuum Para-
digmisthe result of application of the Russell’s Theory
of Types (Russell, 1908) for the case of general system
modeling. Thisapplication definestheway to categorize
conceptsof amodeling framework so that in applications
of this framework the concepts make up internally con-
sistent structures of propositions. Thus this principle is
necessary to assure the consistency of descriptions and
specifications, which are constructed with the aid of the
modeling frameworks.

Theimportanceof thisprincipleisjustified by thefact
that Russell’ sTheory of Typeswasformulated toresolve
Russell’ sparadox, “the most famous of thelogical or set-
theoretical paradoxes’ (Irvine, 2003). Thuswith an appli-
cation of the second principle of the Triune Continuum
Paradigm, the resulting modeling framework in its own
applications will produce internally consistent system
specifications(i.e., system specificationsthat aredevoid
of self-contradictions).

The name of Triune Continuum Paradigm originates
from the third principle of the paradigm, which is the
notion of Triune Continuum, definedin Naumenko (2002).
This notion introduces and justifies a minimal set of
modeling concepts that are necessary and sufficient to
cover the representation scope of the general system
modeling domain on the most abstract level. This prin-
cipleis necessary for different system modeling frame-
works to justify the existence of their basic modeling
concepts.

The idea of Triune Continuum was defined through
the introduction of three continuums representing the
scope of general system modeling. The first two
continuums are:

. spatiotemporal continuum (where subj ective space-

timemetricsaredefined to beusedinthesubjective
representations);
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. constitution continuum (where subjective consti-
tutional metricsare definedto beusedinthesubjec-
tive representations, e.g., objects defined in rela-
tion with their environments).

These two continuums are introduced in relation to
each other as complements within the universal general
system modeling scope. | n other words: everythinginthe
scope that is not space-time is constitution; and every-
thing in the scope that is not constitution is space-time.

Thethird continuumis:

. information continuum (which emerges from the
mutual relations of the first two continuums and
containsthe corresponding information about these
relations, e.g., information about objects and their
environments being related to the spatiotemporal
intervals or to the points in space-time).

Thus the three continuums are triune: none of them
exist without the others; either the three exist altogether,
or they do not exist at all. Indeed, as soon as the first
(spatiotemporal) continuum isintroduced, everythingin
the universal scope that does not belong to the first
continuum immediately shapesthe second (constitution)
continuum; and thethird (information) continuumimme-
diately emerges as the information about the mutual
relations of the first two continuums (e.g., as spatiotem-
poral information about the constitution).

Thethird principle of Triune Continuum Paradigmis
important for various system modeling frameworks that
areusedindiversified domainsof humanactivity (e.g., the
frameworksused to analyze, design and devel op coherent
structures providing useful functionalities in domains
spread from jurisprudence and health care to software
engineering and machine-building industries). Using the
notion of TriuneContinuumitispossibletointroduceand
justify minimal setsof modeling conceptsthat are neces-
sary and sufficient for those diversified frameworks to
cover their respective representation scopes.

APPLICATIONS OF THE TRIUNE
CONTINUUM PARADIGM

The Triune Continuum Paradigm can be applied in prac-
ticeeither toimprovean existing system modeling frame-
work or to design anew system modeling framework for
agiven purpose. L et usmention herethree of the existing
applications of the paradigm:

. case of the Unified Modeling Language (UML);
. case of the Reference Model of Open Distributed
Processing (RM-ODP);
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