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Project Milestone 6: Software Architecture Evaluation Plug-in


Our plug-in for project milestone 6 evaluates the complexity of a given architecture.  Certain conditions must be met before the plug-in will function properly.  First, the architecture must have a root system implementation to which all other parts of the system are associated in some way.  If a root system does not exist, then it will take the maximum complexity of all the systems, i.e. the complexity of the most complex system in the architecture.  In addition, all system and process subcomponents must be associated with implementations of systems and processes, not to the generic types of those systems and processes.  This is because there can be several implementations to choose from, and our algorithm does not determine which implementations to use.
When the plug-in is run on an AAXL file, two numbers are reported.  The first number is the intra-component complexity.  Intra-component complexity is calculated by first finding all the system implementations in the AAXL file.  Evaluation is based on the following metrics:
· Any subcomponent that is NOT a system or process implementation counts as one point of complexity

· Any subcomponent that is a system or process has its complexity taken from a hash table.  If the value does not exist in the hash table the component is evaluated and the value is added to the hash table.

· The component being evaluated is given a point of complexity.
· All of the numbers are squared, summed, and then the square root of the total is taken.  The resulting number is the complexity for the component being evaluated.

The second number generated is the inter-component complexity.  This complexity is calculated by looking at the connections between components in the system.  A list of the system types in the AAXL (not the system implementations) is constructed. Evaluation is based on the following metrics:
· All in ports, in/out ports, and port groups are counted and summed for each system
· All of the numbers are squared, summed, and then the square root of the total is taken.  The resulting number is the inter-component complexity of the architecture.

** Notice we give a value of one to any subcomponent not a system or process and to any in or in/out ports, but one could extend our algorithm so that different subcomponents or ports could be weighted with different values.  

*** The resulting numbers for complexity cannot be normalized easily since we are unsure of the application of the system being evaluated.  The complexity numbers are best used in comparison with other architectures.

Testing Results of our complexity measure:

We used the simple flightControl and our acc system aadl to test and understand our complexity plugin.  
Flight Control

When our architecture is evaluated using the complexity plug-in, the resulting intra-component complexity is sqrt(27) b/c there are 22 subcomponents in the systems and processes plus 5 systems and processes in the architecture**.  The inter-component complexity is sqrt(5) b/c there are 2 ports in one system and 1 port in another.

Assign 4 (our acc system)

Likewise, when our architecture is evaluated using the complexity plug-in, the resulting intra-component complexity is sqrt(32) and the inter-component complexity is sqrt(27).
Example Results from the complexity plugin:

assign4.aaxl InterComponent Complexity: 5.196152422706632

assign4.aaxl IntraComponent Complexity: 5.65685424949238

flightControl.aaxl InterComponent Complexity: 2.23606797749979

flightControl.aaxl IntraComponent Complexity: 5.196152422706632
