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Execution trace visualization for parallel and distributed programs is the important instrument of correctness and debugging and effectiveness tuning. There are many interesting systems based on execution trace visualization. Considerable experience in the development of such systems is gained. In the report as the review of existing decisions as new approaches to development of execution trace visualization will be considered. 

It is obvious that the text of the program is the key view for program debugging. In systems developed of the 90th years as a rule these or those text views are used. Other popular kinds of views were various graphs of program execution with animation of transfer of control chains. However, the main problem that occurs when you develop trace visualization system is the huge and ever-growing volume of data to be analyzed. Therefore, techniques, well helped for data visualization twenty years ago (for example the use of Visual Information Seeking Mantra “Overview first, zoom and filter, then details-on-demand”), do not work.  

Methods of execution trace visualization based on of the various visualization metaphors including animation are actively used. One may find in recently published papers examples of use various metaphors for correctness and effectiveness debugging. There are among them such traditional metaphors as City and Landscape metaphors and also a new one – Brain metaphor. Brain metaphor is based on the idea of brain activity visualization on presentation some stimuli. This idea is adapted to represent program execution (procedure calls, input/ output, etc.) However, the interpretation of animated displays basing on interesting Brain metaphors isn't represented obvious. Analysis of call graph is a useful tool in correctness and effectiveness debugging. 2D representations of call graphs are overcomplicated in cases of large and complex structured programs with big nesting depth and lots of user’s functions. Therefore prototype realizations of the call graphs on the base of 2 ½ D and 3D graphics are developed. Views of call graphs using Building metaphor and Molecule metaphor are realized.

The comparative analysis of metaphors and the constructed on their base 2D and 3D for representation of parallel programming entities (first of all, execution traces) is described. At the same time it is important not only to check the suitability of metaphors for solving the specific problems, but also to formalize the quality evaluation of the views realized under various visualization techniques. Evaluation methods should be developed on the basis of a formal model to follow verification and validation as metaphors and visualization of the results themselves. So one and the same piece of code can run on different processors for different times. Obviously, the resulting time intervals may be considered in the framework of Possibility Theory of or Info-Gap Theory. Theoretical studies are also useful in terms of creating new metaphors.

In some computer visualization systems integrated or multiple views have came to good. This implies the use of multiple views, divide between them by linkages in the process of interpretation and interaction. (One can use the analogy of the technical drawing area when a three-dimensional objects  represent as three projections.) This assumes the use of several types separated mapping between them in the process of interpretation and interaction established relationship. (You can draw an analogy from the drawing area when the three-dimensional body is represented in the form of three projections.)

For consideration and formalization of this example it is possible to enter some groups of basic functions, such as “Informativeness and redundancy” and “Completeness and accuracy”, providing complete perception and specification. Application of a multiple views can be result not only reduction of  volume of data, but also dimensionality reduction, including of the cognitive one.

To visualize execution traces of parallel and distributed programs we suggest using of the complex view including for example such elements as:

-
 Call graph representation using Industrial Landscape or Molecule metaphors;

· Text of programs;

· Information Murals or Parallel Coordinates views to represent data of parallel program effectiveness;

· The possibility of "flight" over "software landscape" or between "atoms" of the molecule;  where route the "flight" is linked to the output of the program text; 

· The possibility of changing the level of detail as 'metaphorical' and text output tracks by “lifting/lowering” during the flight (semantic zooming).

We need to develop visual supporting means for maintenance processes of software development, analyzing and debugging. Realization of system of visualization has to be carried out together with users, that is developers of the parallel and distributed computing software. It is necessary to consider their daily activities for debugging of correctness and efficiency of program complexes.
