Systems Problem Types

Traditionally systems problems have been categorized by types such as system analysis, systems, inference, systems synthesis, and systems diagnosis (Klir and Elias 2003). These problem types have been characterized in terms of the kinds of transitions that they require to be made in the systems specification hierarchy  and concomitantly, the level of difficulty and creativity they require.  

Generally, transitioning from higher to lower levels in the specification hierarchy, i.e., from structure to behavior, involves working out explicitly what is implicit in the given description. On the other hand going from lower to higher levels, i.e., from behavior to structure, presents an under-constrained problem, requires adding new structure to what is given, and can be characterized as a search rather than a computation. Therefore the latter kind of problem type is much more difficult than the former and requires a higher order of creativity.  
	Systems Problem
	Is the system given by an explicit model or via its behavior? What is modeler trying to learn about it?
	Which level transition is involved?
	Skills needed/

Creativity level evoked

	Systems analysis
	The model being analyzed is given for inspection. The modeler must try to understand its behavioral characteristics.
	Moving from higher  to lower levels, e.g., using simulation to generate a model’s behavior 
	Skills: understanding FDDEVS concepts; knowing  how to employ the tools available to generate and observe the behavior

Creativity Level: low

	Systems inference
	The model exists for experimentation. The modeler is trying to infer how it works from observations of its behavior. 
	Moving from lower to higher levels, e.g., having input/output data, finding a model structure to generate  it
	Skills: knowing how to employ the tools available to construct a model that displays given behavior

Creativity Level: moderate

	Systems synthesis
	The model is not available for experimentation. The modeler is trying to come up with a structure that can generate a given  description of its input/output behavior
	Moving from lower to higher levels, e.g. finding a structure that can generate the given behavior by synthesizing it with components created or already existing
	Skills: knowing how to employ the tools available to construct a model that displays given behavior

Creativity Level: high

	Systems diagnosis 
	The system exists but is not behaving correctly. The modeler has the correct model and the errant version. The modeler is  trying to infer what is wrong by observations of its responses to selected inputs or structure changes 
	Moving from errant behavior to the possible  causes as departures from the correct structure 
	Creativity Level: high

	“Figuring systems out”
	The system exists but is not behaving correctly. The modeler has a description of the correct model and the errant version. The modeler is  trying to infer what is wrong by observations of its responses to selected inputs or structure changes
	Moving from correct and errant behavior to infer the correct structure 
	Creativity Level: very high


Table 1.  System problem solving types.
The right-most column of Table 1 formulates systems problems in the context of DEVS-based instruction.  Interpreting the traditional systems problems types in terms of DEVS-based instruction gives us a means to characterize the skills and creativity needed to solve systems problems. 



























































































