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ABSTRACT 

Communication in MPI is process oriented. MPI didn't support 
communication between threads in side two processes. With the 
hybrid programming model such as MPI+OpenMP and processor with 
high number of cores, support for thread-oriented communication 
would benefit applications. Partitioned point-to�point communication 
primitives provide a performance-oriented mechanism to support 
hybrid parallel programming model and have been included in the 
MPI-4.0 standard. These primitives allow an MPI library to transfer 
parts of the data buffer while the application provides partial 
contributions using multiple threads or tasks or simply pipelines the 
buffers sequentially. Though the API and basic specifications have been 
finalized, the MPI standard leaves a large portion of the 
implementation undefined. Additional experimentation is needed to 
investigate how best to use this model, and how it effects performance 
of programs using it. There is a gap between when a new 
communication method is defined and when MPI implementations 
publicly provide support. This thesis presents the design and 
implementation of a layered library that provides the functionality of 
these newer APIs and supports application development using these 
newer APIs. In addition, the library is compared to standard MPI 
communication methods using standard testing applications updated 
with the new partitioned communication model. This library will also 
provide an opportunity to explore potential optimizations and identify 
further enhancements to the APIs. Initial challenges in designing this 
library along with preliminary performance results are presented. 
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