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Abstract:  Most multi-core and some many-core processors implement cache coherency protocols that 

heavily complicate the design of optimal parallel algorithms. Communication is performed implicitly by cache 
line transfers between cores, complicating the understanding of performance properties. We developed an 
intuitive performance model for cache-coherent architectures and demonstrate its use with the currently most 
scalable cache-coherent many-core architecture, Intel Xeon Phi.  
 
Using our model, we develop several optimal and optimized algorithms for complex parallel data exchanges. 
All algorithms that were developed with the model beat the performance of the highly-tuned vendor-specific 
Intel OpenMP and MPI libraries by up to a factor of 4.3. The model can be simplified to satisfy the tradeoff 
between complexity of algorithm design and accuracy. We expect that our model can serve as a vehicle for 
advanced algorithm design, similar to established network models such as LogP. 
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My research interests revolve around the central topic of "Performance-centric Software Development". In the context of 
High-Performance Computing (HPC), one can identify three sub-branches that I am actively working on: (1) performance 
modeling, simulation, and optimization of large-scale parallel applications, (2) topologies, routing, and host interfaces of 
large-scale networks, and (3) advanced parallel programming techniques and runtime environments. An overview graph of 
my past and current research activities (relative to my publication list) shows their connections: Research 
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