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PQ

Designed for

● Restrained memory 
requirements

● Easy hybrid 
parallelization

Operation
● Compute batch of 

atomic integrals
● Transform to fragment 

canonical basis 
● Solve equations
● Transform to local basis 
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PQ MPI parallel performance
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Pair fragment MPI parallelization
Numerical simulation

● 22484 fragments
● Fragment timing from serial 

calculation (39000 node hours)
● Fragment parallel speedup from 

sample benchmark
● 282 slots, size 64 (18048 nodes) 

● Running time 2.17 wall clock hours
● Average idle time at end: 90 seconds
● 2500+ slots, size 1-16
● Very good scalability is expected
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Goals and Conclusions

● Perform massively parallel (18000 nodes) 
MP2/cc-pVDZ calculation on insuline

● Show strong scalabiliy and short time to 
solution 

● Reduced / removed memory bottleneck
● Good parallel speedup for fragment calcuations 
● Dynamic load balancing



  

● Skinny matrix multiplication
● Distributed matrix operations on GPU 
● Tiled parallelization of the Algorithm
● Fair performance measurement
● PAPI for multiple parallel regions (solved!)

Discussion toppics



  

Fragment timing distribution


