Event Sets

A.   Basic Concepts

The basic element is an event, which is a pair of real values, 
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    1)   Event Set

An event set is a finite ordered set of such event pairs.          
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where the pairs are ordered in increasing order of the left hand elements of the pairs.  Multiple events are not allowed at the same time or in the same place in the same event set. 

    2)   Domain and Range

An event set is a function in set theoretic terms.
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In Figure 1, Domain (E) = {0, 0.25, 0.5, 0.75, 1.0} and Range (E) = {0, 1.0.0.5, 0.67}. It also does not allow multiple appearance of domain elements. In other 

Figure 1 Event Set Example

words, in the same t, two different vs cannot be paired. For example, both (0.25, 1.0) and (0.25, 2.0) are not allowed in an event set.  In this case, the t is called a key and the v is called value. Conversely, a value can be associated with any number of keys. Indeed, the same value may be occurred any numbers of times in a simulation run. The intervals of each domain and range are also  of interest. The intervals are defined by
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In Figure 1, domainInterval (E) = [0, 1] and rangeInterval (E) = [0, 1]

    3)   The Size of an Event Set
The size of an event set is the number of pairs it has. Thus, 

Size (E) is defined like
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For example, the event size in Figure 1 will be 5. The size of an event set is considered as an important parameter of event set since it will represent the amount of work that has to be done to accomplish a simulation run. 

B.   Measure of Variation

A measure of variation is critical parameter measuring change and continuity. The measure is defined as the sum of the absolute values of successive pairs in the event set. The sum is defined as
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In Figure 1, 
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A second measure is defined as the maximum of the absolute values of successive pairs in the event set.
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In Figure 1,

Max
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C.   Extrema

Extrema are minima and maxima.  The form factor of event set E consists of the values and location of its extrema. This information is represented in an event set as follows
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where 
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represents a maximum or minimum at location 
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D.   Monoset Decomposition
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A subsequence 
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 is monotonically increasing if
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. The sequence is decreasing if
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. An event set is an increasing event set if its event sequence is non-decreasing; likewise, decreasing moonset is defined. An event is a moonset if it either an increasing or decreasing moonset. An event set  can be uniquely decomposed into the monosets which are the subsets between its extrema. This decomposition is called its form factor.
Figure 2.  Global Segment and Local Segment
E.   SES for Segment 
As in Figure 2, a segment has two aspects, a global segment aspect and a local segment aspect. The global segment aspect views the time domain as the start to the end of the segment while the local segment decomposes the segment into its monosets. 
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Figure 3 SES for the Segment Description
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As shown in Figure 3, a System Entity Structure  has root entity“InputDescription” with  a “SegmentAsp” aspect, which has two entities, “GlobalSegment” and “LocalSegment”.   The Global Segment is decomposed by ‘Global segment-dec” aspect which has the four sub entities: “Domain Interval”, “Range Interval”, “Form Factor”, and “Event Size”. In the local segment aspect, the global segment is decomposed into the monosets. As shown in Figure 4, the highest entity is “LocalSegments” which has various sub entities such as “MonoDescription”, “EventSize”, “Domain”,”Range”, EventSet”, “Form Factor”, “Period”. These sub entities also can have an aspect or specialization to be more detailed so that the final SES view of 
Figure 4 SES for the Global Segment Aspect
the local segment is hierarchical structure.  The local segment can have multiple segment blocks so that the “LocalSegments” entity is decomposed by multi-aspect. Each local segment is discriminated from another segment by a variable, “LocalSegmentOrderTag”. Each segment has a unique “LocalSegmentOrderTag’ and local segment description based on the event set analysis.
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