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Use Cases for Project #2:
Team Leader:

Need: 

Select her team’s code from a very large set of files. 

Impact:
Provide graceful search and selection from a large directory tree.

Provide plotting tools that read output XML and plot class diagrams to visualize the team’s class relationships.

Team Member:

Need:

Provide design documentation efficiently.

Impact:
Provide a design synopsis as output of this tool and provide a compatible plotting program that reads the XML generated and draws class diagrams.


Quality Analyst:

Need:

Analyze a very large set of files for quality assessment

Impact:
Provide summary level output.

Avoid creating many objects with each file analyzed, e.g., create objects outside file selection loop or use singleton.

Architect:

Need:

Compare evolving design with a baseline architecture.

Impact:
Need to prototype, then develop, comparison tools that read the XML output

Need:

Define dependencies and reverse dependencies to see what will break when changes occur.

Impact:
Need to save file information and provide a graph-based relationship manager that finds all the transitive relationships and inverse relationships.

Test Manager and his Team:

Need:
Efficiently discover design details to aid the development of tests.

Impact:
Need to partition the output XML data into test sets.


Needs same visualization tool as Team Leader.

Customer’s Maintenance Team:

Need:
Same as Test Manager.

Impact:
No additional impact.

Critical Issues:

Handling large number of files:

Problem:
A typical industrial project often contains a thousand files of source code or more.  Processing all these in one pass has 

performance and resource allocation issues.

Resolution:


Speed of operation while processing thousands of files is, in part, a good practices issue involving the selection of

algorithms and data structures.  Using HashTable containers, for example, can support efficient lookup within large data

sets.  However, even using best practices, running time is likely to be an issue.  Providing a batch mode of operation, not

requiring any user interaction other than defining the analysis file set at the beginning will allow a user to start the

analysis and then turn to other work while analysis proceeds.
Another issue is the creation of many objects for each file, triggering the garbage collector to run frequently, also a

performance issue.  To minimize this affect, the design should attempt to create as many of its objects as possible

outside the file selection loop.  If there are objects that must be created within the loop then we should consider using 

singletons or object pools to support reuse rather than recreation of objects.  Before embarking on such design we need 

to prototype the analysis and run on large sets of files to understand if this really is an issue.
Detecting non-C# files:

Problem:

The analysis will make no sense and waste user’s time if run on non-C# files.

Resolution:

There are two lines of defense that we should consider: 1) open only files with .cs extensions, and 2) terminate

processing of a file in which very long semi-expressions are collected, say more than 50 tokens.  We should be sure that

we allow the user to supply an option that adjusts this threshold.

Providing useful output:

Problem:

With many files being processed, we may find the output appears to be data, not information, e.g., too much stuff to

support effective interpretation.

Resolution:

Provide tools for partitioning the generated XML into type sets and provide graphical visualization tools that plot class

relationships.  This later will need careful development of screen layout algorithms to be effective.  Neither of these
resolutions are planned for this release, but should be part of the plan for subsequent releases.
Supporting all Use Cases:

Problem:

A glance at the Use Cases, provided above, shows that there are very different needs across the cases identified.  

It would be quite complex to develop a tool that successfully supported all these needs.

Resolution:

Plan for a system of specialized tools that work on the output provided by Project #2.

