Experimental Frame
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Within the M&S Framework, an experimental frame  is a specification of the conditions under which a model or system is observed or experimented with. As such, an experimental frame is the operational formulation of the objectives that motivate a modeling and simulation project or system development. Many experimental frames can be formulated for the same system (both source system and model) and the same experimental frame may apply to many systems. 
An experimental frame specification consists of 3 major subsections:

 input stimuli: specification of the class of admissible input time-dependent stimuli.  This is the class of input time segments from which individual samples will be drawn and injected into the model or system under test for particular experiments. 
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control: specification of the conditions under which the model or system will be initialized, continued under examination, and terminated. 
 metrics: specification of the data summarization functions and the measures to be employed to provide quantitative or qualitative measures of the input/output (I/O) behavior of the model. Examples of such metrics are performance indices, goodness of fit criteria, and error accuracy bounds.
In testing, another section may be included: analysis: specification of means by which the results of data collection within the frame will be analyzed to arrive at final conclusions. 
The data collected in a frame consist of pairs of input and output time segments and represent the behavior of the model as observed within the frame.
We can view an experimental frame as a system that interacts with the system under test to obtain the data of interest under specified conditions. In this view, the frame is characterized by its implementation as a measurement system or observer.  In such an implementation, a frame has three types of components that correspond to the sections in its specification: generator that generates input segments to the system or selects them from a large set of available segments; acceptor that monitors an experiment to see the desired experimental conditions are met; and transducer that observes and analyzes the system output segments.  
Objectives for modeling relate to the role of the model in systems design, management or control. Experimental frames translate the objectives into more precise experimentation conditions for the source system or its models. 
A model is expected to be valid for the system in each such frame. Having stated our objectives, there is presumably a best level of resolution to answer the questions raised.  It is usually the case that the more demanding the question, the greater the resolution needed to answer it. Thus, the choice of appropriate levels of abstraction also hinges on the objectives and their experimental frame counterparts.

Experimental Frame Formalization
Recall that an experimental frame characterizes the circumstances under which a model or its real system counterpart is subject to experimentation. These constraints on observation and control should be in accord with the objectives and questions that the modeler or experimenter has in mind.  Variables are categorized into input, output and run control categories. Further, constraints are placed on the time segments of these variables. It is defined in [19] as a structure[11]:
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, where

T is a time base

I is a set of variables, the input variables

C is a set of variables, the run control variables

O is a set of variables, the output variables
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 is a set of segments, the admissible input segments
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 is a set of segments, the admissible control segments

SU is a set of summary mapping

Subject to the constraints:
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 is a subset of all time segments over the crossproduct of the input variable ranges
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 a subset of all time segments over the crossproduct of the run control ranges


The summary mappings have as domain the I/O data space defined by the frame.

Let X be the input value set defined by the frame. X is the crossproduct of the ranges of the input variables. Then the first constraint states that 
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Let Y be the output value set defined by the frame. Y is the crossproduct of the ranges of the output variables. Then (Y,T) is the set of all segments over the output space.

Experimental Frame Component
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The Experimental Frame consists of the Generator, Acceptor, and Transducer. Figure 3 shows the basic architecture of the experimental frame and model. The following section explains the role of the each component. 

Generator

A generator is a DEVS model which is input-free, and stimulates the system with input trajectories. Generator usually is used to implement arrival process to models. In continuous system and discrete system, 
Figure 3 Experimental Frame Component

generator creates the various kinds of periodic or aperiodic function. In continuous systems, steps and ramps represent aperiodic function while the sine waves or square waves do periodic. The fact is also happened in the discrete system. In discrete systems, the arrival of events is defined as periodic or stochastic. In the stochastic case, the generator modeler needs to specify the proper probability distribution function for the interarrival times in the model. The modeler needs to specify the job process time (workload) as well. 
Acceptor

An acceptor is a passive DEVS object with state set partitioned into two sets, the accepting and non-accepting states. An input segment generated by generator is accepted if it causes the acceptor to reach an accepting state at the end of its application. An acceptor always maintains a passive state so that the time advance function is not defined. 

Transducer

A transducer is a passive DEVS object with a designated initial state. The transducer maps its input segment into ouput segments, which is processed by transducer. If the trajectories itself is an observed data, the processor has nothing to do. But in the most of case, the complex function to extract a certain interesting feature is processed. As a example of an interested feature in the simulation, throughput (rate of job completion), Utilization of resources, and statistical quantities such as the average, maximum, or minimum is summarized. 
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