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A Parallel Tridiagonal Solver Based on ETC Ordering

HIKARU SAMUKAWA

In this paper we present a new parallel solver for tridiagonal matrices that exploits the po-
tential of scalar pipelines in recent high-performance scalar processors, especially dual-pipeline
processors. We use an ordering from both ends toward the center, which yields 2-way par-
allelism without increasing computational complexity. A k-times application of the ordering
yields 2%-way parallelism, but the complexity becomes greater. This ordering can easily be
implemented in current tridiagonal solvers, because the locations of matrix elements in arrays
are not modified. Furthermore, the ordering is effective not only for dual-pipeline processors,
but also for single-pipeline processors, because it reduces the number of division operations
by a common denominator technique. Four-way parallelism is effective for SMP parallel ma-
chines. As an extension of a tridiagonal solver algorithm, a parallel algorithm for calculating
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Sturm sequence and determinant of a symmetric tridiagonal matrix is described.
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Table 1 Operation counts and weighted operation counts.
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Fig.1 Execution diagram of loop computation in dtdsl.
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Fig.2 Partition method.
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Fig.5 Execution diagram of common denominator.
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subroutine dtdslt
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enddo
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enddo
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aa(n)=1.d0/aa(n)
t0=a(1)
ti=aa(n)

do i=2,m
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rO0=c(i) *t0
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t0=1.d40/(a(i) -rOxb(i-1))

t1=1.d0/(aa(ii)-ri*c(ii+1))
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aa(ii)=t1

x(i) =x(i) -rO*x(i-1)

x(ii)=x(ii)-ri*x(ii+1)

enddo
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if (abs(d2) .gt.2.**256) then

---( Normalize)---
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