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symmetric pivoting with postponing for multi-frontal and block factorization

A sparse direct solver, Dissection performs LDU-factorization of large sparse matrix in parallel on shared memory architecture. With graph decom-

position of the sparse matrix and block-wise procedure of dense sub-matrices, BLAS Level 3 operations, e.g. DGEMM and DTRSM are efficiently 

used. LDU-factorization can keep good accuracy by pivoting with postponing, even after introducing these strategies. This project aims to implement 

Dissection code on CPU-GPU hybrid architecture, by keeping LDU-factorization with pivoting on CPU and migrating BLAS L.3 operations to GPU.

abstract

strategy for GPU implementation with block factorization

nested-dissection ordering of sparse matrix 

parallel efficiency of Dissection solver

multi-frontal LDU-factorization by recursive computation of Schur complements 
7 stencil of Poisson equation, 113 nodes

nested dissection ordering by SCOTCH

block LDU-factorization by forward substitution

of multiple-RHS and updating Schur complement

postponed pivots in multi-frontal structure postponed pivots in block dense structure LDU-factorization with symmetric pivoting 

asynchronous parallel task execution on Intel Xeon v2(left) and NEC SX-ACE (right) 

Major two parts of block LDU-factorization, DTRSM and DGEMM are migrated to GPU. Storing factorized matrix in GPU and data transfer of diagonal LDU block  will 

achieve good ratio of arithmetic and data movement, which is comparable to hardware value in CPU-GPU hybrid architecture with rather slow PCI-express connection.   

target system

GPU node of Octopus, Cybermedia Center, Osaka University

nVIDIA Pascal P100 GPU x4 +

Intel Xeon Gold 6126 x2
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