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Based on a humanitarian analysis of the key properties of complex systems, recognized as such by a number
of authoritative researchers and practitioners in this area, and assumptions about the possibility of building
a mathematical computer model of a complex system—the closure hypothesis—a formal definition of a com-
puter model of a complex system is proposed as a species of structure in the sense of N. Bourbaki—the “model”
species of structure. The class of mathematical objects determined by this species of structure has the follow-
ing two properties: A complex created by combining a finite number of mathematical objects of this species
of structure is itself an object of this species of structure. The computational process organization is the same
for all mathematical objects of this species of structure and therefore can be implemented by a single universal
program. The presence of these two properties in representatives of the “model” species of structure allows
us to build an end-to-end technology for describing, synthesizing, and programmatically implementing mod-
els of complex systems—Model Synthesis and Model-Oriented programming. By studying the morphisms of
base sets constructed of the “model” species of structure and invariants limiting such morphisms, we get a
formal mathematical language for the study of complex open systems. A new Model-Oriented programming
paradigm stays within the framework of declarative programming, avoiding imperative ones, which greatly
simplifies both its development, implementation, and subsequent debugging. In addition, MO-programming
is focused on distributed and parallel computing.
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