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A Multi-staged Block Algorithm of
Householder-type Orthogonal Transformation for
Distributed Parallel Processings

Murakami Hiroshi

Department of Mathematics and Information Sciences,
Tokyo Metropolitan University

The QR-factorization using the Householder-type orthogonal transformation of a very skinny and tall

matrix into an upper triangular form is split in two-stages to improve the locality of storage references
and the degree of adaptability to distributed parallel processings. The recursive use of this two-staged

method also gives multi-staged methods. Some experiments on some small-sized shared memory parallel

multi-core CPU systems are made.
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n lcore Z2core 3core 4core
10 | 1.85 3.20 4.00 4.80
20 | 267 337 685 6.00
30 | 286 553 7.08 9.18
40 | 3.01 560 7.60 9.59
50 | 244 542 783  9.90
60 | 266 5.60 7.74 9.97
70 | 299 560 777 100
80 | 298 547 776 10.1
90 | 286 520 7.71 10.0
100 | 297 554 770 10.0

EQUIV SPEED: M=12000, BLKSZ=1000 (DOUBLE PRECISION).
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n lcore 2core 3core 4core
10 | 253 424 6.00 5.14
20 | 233 472 694 873
30 | 276 538 7.28  9.53
40 | 2.64 550 7.50 9.60
50 | 2.89 535 7.64 9.89
60 | 2.76 556 7.63  9.89
70 | 2.84 548 7.65 9.82
80 | 2.83 550 7.61 9.67
90 | 2.82 547 7.56 9.66
100 | 2,69 5.44 751  9.68

EQUIV SPEED: M=36000, BLKSZ=1000 (DOUBLE PRECISION).
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n | Icore 2core 3core 4core
10 | 2.07 417 505 6.49
20 + 227 478 623 7.90
30 | 270 518 7.02 8.9
40 | 2.80 543 731 @ 9.41
50 | 278 551  7.56 940
60 | 2.8 555 773 9.72
70 | 290 5.67 7.65 9.65
80 | 291 568 7.64 9.72
90 | 2.89 5.67 751 9.54
100 | 2.87 5.67 7.53 9.31

EQUIV SPEED: M=120000, BLKSZ=2000 (DOUBLE PRECISION).
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n | lecore 2core 3core 4core
10 | 1.86 3.56 447 5.63
20 | 245 471 611  8.03
30 | 266 5.23 7.01 912
40 | 272 542 749  9.26
50 | 275 543 736 9.42
60 | 274 531 715 9.2
70 | 2.73 532 6.95 875
80 | 2.71 520 6.66 8.41
90 | 2.67 512 6.45 8.06
100 | 2.64 5.10 6.02 7.76

EQUIV SPEED: M=1200000, BLKSZ=2000 (DOUBLE PRECISION).
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n lcore 2core 3core 4core
10 | 1.98 387 496 6.09
20 | 238 490 6.51 844
30 | 259 540 749 9.62
40 | 2.84 557 799 103
50 | 277 5.65 8.02 104
60 | 287 596 836 10.7
70 | 2.89 5.87 828 105
80 | 291 595 830 106
90 | 2.88 5.88 819 10.5
100 | 293 595 818 103

EQUIV SPEED: M=1200000, BLKSZ=2000 (DOUBLE PRECISION).
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n lcore  2core  3core 4core  Score
10 2.01 3.93 5.72 7.07 7.89
20 2.37 4.71 6.89 8.89 10.9
30 2.54 5.03 7.49 9.76 11.9
40 2.63 5.25 7.65 10.2 12.4
50 2.65 5.23 7.78 10.1 12.9
60 2.57 5.12 7.61 9.91 12.0
70 2.49 4.90 7.24 9.44 11.7
80 2.39 4.76 7.02 9.40 114
90 2.32 4.57 6.79 8.81 11.1
100 | 2.28 4.50 6.60 8.65 10.9
n 6core  8core 10core 12core 15core
10 9.35 11.7 14.5 17.2 20.6
20 12.5 15.2 18.6 21.3 25.2
30 13.4 17.5 21.2 24.5 28.8
40 14.5 18.7 22.5 25.9 30.3
50 14.9 19.0 22.2 26.6 31.7
60 14.4 18.7 22.5 26.4 314
70 13.5 18.3 22.0 25.8 30.7
80 13.2 17.6 21.3 25.0 29.5
90 12.6 16.1 20.7 24.1 28.9
100 | 12.6 15.8 20.2 23.1 28.3
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EQUIV SPEED: M=144000, BLKSZ=1200 (DOUBLE PRECISION).
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EQUIV SPEED: M=144000, BLKSZ=1200 (DOUBLE PRECISION).
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