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Abstract: This report contains some basic definitions and questions on simulation after surfing the net and what I found on Wikipedia.
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1. Computer simulation: is it a good way

“Simulation” is an old term, for use of training, modeling -- analyzing and predicting. In fact, operational semantics is a kind of simulation of the machine behavior, but under the form of state transition relation (graphs). Comparing to it, the differential-algebraic equation model can describe more changed of the system, in fact as we know that a mode change can introduce enormous additional equations that destroy state space structure, I doubt this can be a new idea to use equation model for semantics.

Usually a computer model attempts to simulate an abstract model of a particular system in physics, biology, chemistry, engineering … even human systems, to gain insight of those systems qualitatively and to do work quantitatively. The formal modeling is via a mathematical model, which attempts to find analytical solutions which enables to predictions of system behavior from a set of parameters and initial conditions.

The mathematical model being used could be either deterministic or stochastic, continuous or discrete. Complexity is usually an important issue to consider. Robustness and disturbance also.

2. Nonlinear systems: can they be in line with linear models ?

In real life all systems are nonlinear, yet most models estimated using data from such systems are linear. It is very relevant to ask what linear approximation these models will converge to. A general answer can be given in terms of the cross spectrum between the input and output and of the input spectrum. The best approximation will depend on the input used.

3. System identification

System identification is a kind of mathematical tools and algorithms that build dynamical models from measured data, in order to describe the dynamic behavior of a system or a process. Usually it’s quite impossible if we want to build a white box model, because of the complex nature of reality. Then an amelioration is to start from the measurements of behavior and external influence (the input), and try to determine a mathematical relation between them without going into details inside the real system. – This is called the system identification. 

There are two types of models that could be utilized: one is called grey box model in which certain peculiarities is already available but still have a number of unknown free parameters which can be estimated using system identification. The other is called black box model in which none of prior model is available. 

A priori information is usually prejudged. But also this causes confusions to me …
