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Development of Verified Numerical Computations in HPC
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Table 1 Maximum relative errors for numerical solutions of lin-

ear systems with various condition numbers (n = 100)

cond(A) HPL check: Eq. (1) Max. relative error: Eq. (2)
1E+403 2.07E-16 5.08E-14
1E+406 1.00E-16 2.59E-11
1E+09 8.23E-17 1.98E-08
1E+12 9.40E-17 1.59E-05
1E+4+15 6.49E-17 1.02E-02
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cond(f,z) := lim H(?;IHPSE 7@ |||
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< Cineps, Cy = O(1) (1)

< Cyneps - conde (4), Ca = O(1) (2)
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Performance = Speed * Accuracy

Accuracy Efficiency
(Reliability) (Energy-saving)
Green500,
Green Graph500, ...
Speed
(Time-saving)
Top500,
Graph500, ...
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Fig. 1 Direction of our research project
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Fig. 2 Research organization
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Table 2 Maximum relative errors (Emax) for numerical solu-

tions of linear systems with pseudo-random matrices

Dimension Fmax
80,000 3.80E-09
160,000 2.81E-08
320,000 1.37E-07
640,000 2.66E-07
1,280,000  5.25E-06

03 0000000000 000000000000000000
0¢, 0000000000 ¢ 00 (Rmax := tu/ta)
Table 3 Ratios of computing times (Rmax := tv/tq) on K com-

puter: computing numerical solutions (tq) vs. verified

numerical computations (¢,)

Dimension  Number of nodes  Rmax

80,000 16 5.57
160,000 64 5.59
320,000 256 5.58
640,000 1,024 5.55

1,280,000 4,096 4.87
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