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In the discourse of software engineering and systems thinking, the concepts of 
ontology and epistemology are often conflated, even though they constitute two 
fundamentally distinct pillars of validity for any model. 

Ontology addresses the question, "What exists?" and the nature of those entities. In 
technical modeling, it defines the categories, relationships, and rules governing the 
existence of elements within a system. The goal of ontological correctness is to ensure 
that a model is internally consistent and adheres to the logical laws of the chosen 
apparatus. An ontologically correct model is precisely classified, formally consistent, 
and technically flawless, yet it may still lack epistemological validity. 

Epistemology, by contrast, deals with the questions: "Based on what evidence do we 
know this to be true? Who confirmed it, in what manner, and in what context?" It 
examines the sources, limits, and justifications of our knowledge regarding a domain. 
The epistemic correctness of a model signifies that our interpretation of reality, as 
captured in the model, truly corresponds to the domain, its processes, and its 
institutional contexts. 

The key problem highlighted by this essay is that ontological precision creates the 
illusion of epistemic justification. An analyst then unknowingly mistakes laborious 
classification for verified knowledge: because they possess precise and consistent 
schemas (such as detailed diagrams), they assume the model already corresponds to 
reality and the matter is resolved. However, even the most perfect formal tool 
guarantees only the correctness of the notation, not the correctness of the content. 

A richer apparatus of classification and finer distinctions of entities within a formal 
modeling approach does not improve the situation; in a sense, it even exacerbates it. 
The richer a modeling language is in subtle distinctions, the more easily the feeling 
arises that the problem has been deeply analyzed, the ontological status of the entity 
has been determined, and the matter is therefore settled. The danger is not: "We used 
the wrong tool, therefore the model is wrong." The danger is: "We used a very 
sophisticated tool, therefore we gained the impression that the model is already correct." 
This is far more insidious. 

  



Wittgenstein’s Paradox 
Ludwig Wittgenstein (1889–1951) was an engineer before he became a philosopher. 
He studied mechanical engineering in Berlin and aeronautics in Manchester, where 
he conducted research on propeller propulsion. It was only his meeting with Bertrand 
Russell that led him to philosophy. This biography is not coincidental: Wittgenstein 
approached questions of language and rules with the intuition of someone who 
understands how real systems fail. 

In his work Philosophical Investigations (posthumously published in 1953), he 
formulated what we now refer to as Wittgenstein’s Paradox: "No rule could 
determine a course of action, for every course of action can be made out to accord with 
the rule." In other words: "A rule in itself does not determine how to use it correctly." Its 
application always requires an interpretation that stands outside the rule. From this 
follows a more general conclusion: no formal system can verify for itself whether it 
correctly captures reality. To answer this question, we need a criterion that stands 
outside the formal apparatus. 

It is precisely the formal ontologies used in detailed software engineering modeling 
that evoke a false impression of epistemic correctness: their application during design 
seemingly guarantees that the model corresponds to reality and that the resulting 
work will be beneficial to people. This is a fallacy that can be expressed as follows: 
"Because we used modeling language (ontology) XYZ, our model must be correct." 

Gödel’s Incompleteness Theorems 
Wittgenstein’s paradox finds its mathematical counterpart in Gödel’s 
Incompleteness Theorems (1931): every sufficiently rich formal system contains 
statements that can neither be proven nor disproven using the means of the system 
itself. The question, "Does this formal apparatus correspond to the reality it intends to 
describe?" is precisely the type of question that no apparatus can answer by its own 
means. A ruler cannot measure its own length. For that, we need another ruler. 

  



Three Paths Out of the Vicious Circle 
Wittgenstein’s paradox and Gödel’s theorems do not represent epistemological 
nihilism. They do not claim the impossibility of knowledge, but rather its conditions. 
There are three types of external controls that can anchor a formal apparatus against 
reality and thereby open the way to epistemic validity. 

First: Behavioral Falsification. We run the model as a simulation and observe 
whether it correctly predicts the behavior of the real domain. We use the term 
"falsification" here in the Popperian sense: unlike verification, which seeks to confirm 
the model, falsification actively searches for conditions under which the model fails. 
Only a model that has passed a falsification test and has not failed can claim epistemic 
validity. 

Second: Empirical Validation. We confront the structure of the model with what 
domain experts actually see and do, rather than with what the formal apparatus tells 
them they should see. 

Third: Triangulation of Multiple Formal Apparatuses. We check the model using 
another formal system with different ontological commitments. If multiple 
independent apparatuses yield incompatible models of the same domain, we know 
that at least one of them is disconnected from reality. 

 

Epistemological truth is not a property of the modeling 
apparatus, but rather the result of a dialogue between the 
apparatus and the real world. 

 


