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The Out-of-core Algorithm for Large-scale Stencil Computation
using SSD equipped Cluster

HIDEYUKI TANT'  HIROKO MIDORIKAWA!

We propose an out-of-core algorithm for to do large-scale stencil computation that exceeds the total memory size of cluster
system. To deal with a huge problem larger than total memory size, this method divides the domain data into each nodes local
SSD of the cluster, using MPI for internodal buffer exchange, and using asynchronous I/O for data transfer in SSD-DRAM. The
parallel efficiency by the initial evaluation was more than 90%. The stencil calculation of the scale to total capacity of the SSD
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was enabled.
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Figure 3 Buffer exchanges between neighbor nodes
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Memory - - - -
x16 (128GiB) | x8 (64GiB) | x8 (64GiB) [ x8 (64GiB)
OS Kernel Cent0S7.1.1503, kernel 3.19.5
Compiler gcc 4.8.3 20140911 (option: —03)
Network FDR InfiniBand x1 (56Gbps) Mellanox ConnectX-3
MPI MVAPICH2-2.0.1
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- fusion—io Samsung XP941
Flash Storage ioDrive2(PCle2.0x4) MZHPU512HCGL
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Table 2 Same Size Problem Parameter and Core Time

shape cube cuboid
node 8 8
Problem Size (GiB) 1024 1024
Domain—Buffer 4Kx4Kx4K | 2Kx2Kx16K
calc step (nt) 256 256
temporal block (bt) 32 128
time loop iteration 8 2
split (2, 4) 1,8)
Sub—Buffer 4Kx2Kx1K | 2Kx2Kx2K
Sub—-Buffer Size(GiB) 140 136
Block 4Kx1Kx512 | 2Kx1Kx1K
Block Size(GiB) 38 50
core time (sec) 9977 5902
Effective—MFlop/s 17624 29779
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