
Charm++ Support for  
Out-of-core Computation

• Memory-to-flop ratio 
keeps decreasing. 

• SSD are becoming more 
feasible. 

• Leverage the runtime 
system to prefetch data 
in SSD. 

• Overlap I/O with 
computation.



System Design

• Scheduling tasks based on availability 

• Leverage data effects 

• Mitigate the load imbalance caused by data availability
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User API

• Declare the data that can be either in DRAM or SSD 

• Express the dependences between data and task 



Performance

	0
	1
	2
	3
	4
	5
	6

83 67 50 33 17 12.5 6.25

N
or
m
al
iz
ed

	T
im

e

Available	Memory	(%)

Charm-HMC mmap



Future Support

HBM


