Proposition to extend the Data Model with a new type of class : Histogram

Note: use a few examples to illustrate with a simple of our case :

· # cells per level (array)

· density per threshold

· multiple stats per threshold (some with min/max/mean and some regular rms…)

1) Description of the issue

The StarFormat project’s purpose is to store in a VO compliant database the results of MHD Simulations in the context of star formation studies.

A supercalculator is performing these simulations by applying multiple theoretical physical processes to a sample three-dimensional box of matter representing for example a dense molecular cloud. As a result, we are interested by the description of the content and physical properties of the box after numerous time steps, which form our individual snapshots.

These experiments will then be associated to some child experiments of the ClusterDetection type. In these sub-experiments we will look into the box and identify high density zones (or clumps) that we will also try to describe.

Considering the large size of our simulated boxes, we can not describe extensively for each time step the localized physical properties for each individual mesh cell that divides our box. Instead, the idea is to characterize the box in each snapshot with some global statistics on the physical properties of the box. And to be more accurate and provide more useful info on the snapshots, we choose to compute some of these statistics for multiple values of a parameter (the density threshold). As a result we get two sorts of statistics : on the first hand, there is the average ones, which are perfectly adapted to the characterization class of the Data Model ; but on the other hand, we have these multiple values which need to refer to two distinct properties (the statistic itself and the parameter which it depends on, in our exemple the density threshold) which is not possible with the actual definition of a Characterization.

Therefore, we are looking into ways to modelize into the data model this specific kind of two-dimensional characterization.

2) Different views and ideas with the actual data model 

We first wanted to address this issue without any change to the data model so we thought of various ways to insert these parametric statistics into the model using the different classes available in the actual data model.



a) Consider statistics computations as a child experiment : 

This first idea is probably the most compliant to the actual model, but also probably the most complicated and heavy to work with.

Considering that to get our statistics require us to perform some postprocessing computations on our different snapshot, we could consider defining these computations as child experiments referring to the simulations.

In this vision, the density threshold would be an inputParameter to the corresponding protocol of postprocessor and we would get an instance of postprocessing for each value of the density threshold (the ParameterSetting) and a set of corresponding statistics as characterizations.

We can easily see this solution would increase a lot the complexity of our system by demultiplying the number of experiments and therefore the number of objects related. This gets even heavier when we take into account the fact that the clump collection will probably also be described by the same kind of bidimensional statistics, which means the postprocessing would be in this case childexperiments of other childexperiments.



b) Define multiple Experiments/TargetObjects/Snapshots per density threshold :


Another solution would be to simply create multiple instances of bigger objects and add the density threshold as a corresponding parameter or property.


One option would be to have one simulation per set of statistics that would be identifiable with the corresponding density threshold as another inputparameter of the simulation.


Another way would be to define different TargetObject or even different snapshots for each density threshold and then map the threshold value as a property of the object or snapshot.


The problem with these methods would be that again we would create numerous extra elements, making our system a lot bigger and heavier to access, especially when wanting to process requests requiring the multiple values of one statistics for the different values of the threshold.



c) Define multiple properties labeled by density threshold and group them in ParameterGroups:

Our last idea to override the same issue of multiplying the instances was to keep the initial architecture and define a single targetobject with a set of properties for every density threshold. Each property would be identifiable as its name/label/ID would implement the corresponding value of the threshold property (like thermal_energy_densthresh_10 for example) and multiple PropertyGroups would gather all properties associated to the same density threshold value.

To ensure we can still easily access the list of all values for the density threshold values, those would be stored as ValidValues.

One of the issue with this last solution would be that all the properties relative to the different thresholds would be on the same level and making requests involving the threshold would require to read names instead of values which is probably not mostly efficient. Also, we must recognize that this solution is using the Data Model in a devious way, which could be in some ways problematic.

3) Proposition of an extension to the data model : histogram-like characterizations

Not really satisfied with the different solutions listed above for the various reasons presented, we think the best way to address our problem would be, instead of trying to force our data into a model which is obviously not meant to collect this kind of data, but rather instead to adapt and extend the model in order to have the appropriate class needed for this type of data 

Therefore we want to propose to add a new type of class we would call histogram. This class would be very similar to the actual Characterization one except it would refer to two instances of property instead of just one, giving us both the X and Y axis of our histogram-like results. 
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We could add in Histogram a HistogramType attribute which could allow us or example to define the absciss as the threshold for example in our case, and maybe complete it with the same characterizationtype that exist in characterization to describe the axis

