
UNESCO – 
EOLS

S

SAMPLE
 C

HAPTERS

SYSTEMS SCIENCE AND CYBERNETICS – Vol. II - General Systems Problem Solver - George J. Klir 

©Encyclopedia of Life Support Systems (EOLSS) 

GENERAL SYSTEMS PROBLEM SOLVER 
 
George J. Klir 
Department of Systems Science and Industrial Engineering, State University of New 
York at Binghamton, U.S.A.  
 
Keywords: General systems problem solver (GSPS), epistemological categories of 
systems, epistemological systems hierarchy, experimental frame, data system, 
generative system, behavior system, state-transition system, structure system, 
metasystem, methodological distinctions, systems problems 

Contents 

1. Introduction 
2. Classification of Systems in GSPS 
2.1.Epistemological Categories of Systems 
2.2.Methodological Classification of Systems 
3. Systems Problem Solving 
3.1.Problem Requirements 
3.2.Systems Problems 
4. Methodological Outcome of the GSPS 
5. Conclusions 
Glossary 
Bibliography 
Biographical Sketch 

Summary 

A conceptual framework for systems problem solving, referred to as the General 
Systems Problem Solver (GSPS) is described. The core of the framework is a 
comprehensive taxonomy of systems based on epistemological and methodological 
criteria. This taxonomy forms a basis for defining types of systems problems. 
Methodological developments emerging from the GSPS framework are also outlined. 
 
1. Introduction 
 
The meaning of the term general systems problem solver, often abbreviated in the 
literature as GSPS, is threefold. First, it is a coherent conceptual framework through 
which the full scope of systems and systems problems can be characterized. Second, it 
is an integrated package of computer programs for systems problem solving within the 
conceptual framework. Third, it is an ongoing research program by which (a) the 
conceptual framework is extended and refined according to application needs, (b) the 
computer software is further developed to increase the domain of its applicability, and 
(c) strategies are developed for assisting the users (specialists in various subject areas) 
in identifying and formulating systems sub-problems of their overall problems of 
concern in the language of the GSPS conceptual framework. Most of the research on the 
GSPS has been done at the State University of New York at Binghamton.  
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Contrary to other conceptual frameworks intended to characterize the full scope of 
systems, which were introduced mathematically, the GSPS framework has evolved by 
an inductive process. That is, it evolved by collecting examples of systems and 
associated problems employed in various disciplines of science and engineering, 
abstracting them from their specific interpretations, categorizing them, and, finally, 
integrating them into a coherent whole. This inductive process began in the mid 1960s 
and was completed, by and large, in the mid 1980s.  
 
The GSPS framework is capable of capturing all categories of systems we currently 
conceive. However, since the framework has evolved by an inductive process, it is open 
to potential extensions in the future. Such extensions will be required if new categories 
of systems, not yet conceived, will emerge in science, engineering, or other areas. Thus 
far, the current GSPS framework has been stable since its completion in the mid 1980s. 
This means that no new categories of systems have emerged that are not among the 
categories recognized already within the current GSPS framework. 
 
It is now established that the categories of systems captured by the GSPS framework are 
actually categories in the sense of the mathematical theory of categories. They were not 
formulated for their own sake, but for the purpose of understanding and categorizing 
systems problems. Each basic category of systems problems is conceptualized either in 
terms of a transformation from one system type to another that satisfies some 
requirement type, or in terms of a relationship between two systems of certain types. 
Additional categories of problems are then represented by various sequences of the 
basic problem types. 
 
- 
- 
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