
 

 
Application Acceleration for Titan: The Importance of Realizing Hierarchical Parallelism in the 
Hybrid Multicore Era 
 
Abstract 
The Oak Ridge Leadership Computing Facility (OLCF) has recently announced the intent to 
deploy a 10-20PF-peak platform in the near future (OLCF-3). The OLCF-3 system will be a 
hybrid multi-core node based system for use as a major compute resource for DOE's Office of 
Science. The nodes on this system will have an industry standard x86-64 architecture processor 
paired with a GPU-based application accelerator. This new node architecture will require 
application teams to modify their codes to take advantage of the accelerator and thereby realize 
most of the computational power of the platform. Accordingly, the OLCF has selected 
6 vanguard applications for porting to OLCF-3 and has established a Center for Accelerated 
Application Readiness (CAAR) to collect expertise and resources to facilitate these ports. We 
describe some of the lessons learned from this exercise and provide the CAAR vision for an 
effective programming model for OLCF-3, as well as subsequent machines. 
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