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Introduction 
The work under this grant consisted of encouraging community activities for the development of 

parallel programming patterns.  This work was in conjunction with the research performed under 

the Pmodels award – where research was pursued on the development for new parallel 

programming models. 

 

Work on programming patterns does not have, as a goal, the invention of new technology. 

Rather, it is about codifying existing practice, so as to provide practitioners with a common 

language. This facilitates education and communication between practitioners. In addition, it 

helps in the design of new parallel frameworks and languages. One major issue in their design is 

expressiveness: To what extent does the language or framework facilitates the expression of 

common programming patterns. In order to assess expressiveness in any useful way, it is 

necessary to identify those common patterns. 

 

Patterns are documents developed though an iterative community activity that 

• Looks for recurring techniques in existing systems 

• Describes  

– The technique (solution) 

– Why people use it (problem) 

– Weaknesses and strengths (consequences/tradeoffs) 

• Gets feedback from experts and from target audience 

• Observe people using the patterns 

• Revise 

Such an activity often occurs in pattern workshops, such as at the regular PLoP conferences. 

 

Patterns for parallel processing can be of many kinds: 

• Architectural patterns 

– Repository, streams, event based, … 

• Computational patterns 

– Dense matrices, regular meshes, graph algorithms, … 

• Patterns for finding parallelism 

– Task parallelism, SIMD, geometric decomposition, … 

• Patterns for implementing parallelism 

– Fork/Join, distributed array, loop parallelism, … 

• Technology specific patterns 

– Implementation patterns for MPI, OpenMP, … 

• Parallel debugging patterns 

• Parallel tuning patterns 



• … 

 

When we started our work, there was no forum specialized of parallel programming patterns. 

One book, (Mattson, Sanders and Masingill, Parallel Programming Patterns) addressed this area; 

it had a strong focus on patterns for finding and implementing parallelism, but little or no 

coverage of the other types of patterns. 

 

Repository 
As part of the project we started developing a more comprehensive collection of parallel patterns 

that address more specifically the needs of the scientific computing community. The results can 

be found at http://www.cs.uiuc.edu/homes/snir/PPP/. This includes 

 Multilevel Grid Pattern [ pdf ] [ doc ] 

 Multi-Domain Pattern [ pdf ] [ doc ] 

 Adaptive Mesh Refinement Pattern [ pdf ] [ doc ] 

 Wavefront Pattern (Dynamic Programming) [ pdf ] [ doc ] 

 Communication Characteristics [ pdf ] [ doc ] 

 Odd-Even Communication Group Pattern [ pdf ] [ doc ] 

 Transpositional Communication Group Pattern [ pdf ] [ doc ] 

 Loosely Synchronous Pattern [ doc ] 

 Event-Driven Pattern [ doc ] 

The documents describing the patterns can be accessed at the web site. 

 

Community Activity 
The community activities included  

 A workshop on Patterns in High Performance Computing, organized at University of 

Illinois in May 2005. Information on this workshop and the presentations given there can 

be found at http://charm.cs.uiuc.edu/patHPC/. 

 A BOF on Patterns for High Performance Computing, organized at the 2005 

Supercomputing Conference 

 

 

I was recently involved in organizing the first Workshop on Parallel Programming Patterns 

(ParaPLoP 2009). I expect that this workshop will become a regular event and will continue the 

activities started under this grant.  

 

Presentations 
 

A presentation on Patterns for high performance computing was presented Dagstuhl workshop 

on Petascale Computing in Fev 2006. It is available here 
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