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mpic++ -o optimizer optimizer.cpp && mpirun -np PROCESS COUNT ./optimizer 10000000000

4354 PROCESS COUNT A 1. 2. 4. 8. 16, Z IR EI#EEL, FHorRE.
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mpic++ -0 optimizer optimizer.cpp && mpirun -np PROCESS COUNT ./optimizer 10000000000

43914 PROCESS_COUNT A 1. 2. 4. 8. 16, ZIMRIEMEEEL, HomEE.
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mpic++ -0 optimizer optimizer.cpp && mpirun -np PROCESS COUNT ./optimizer 10000000000

43514 PROCESS_COUNT A 1. 2. 4. 8. 16, ZIMRIMEms#ELL, Ho0EEA.
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mpic++ -0 optimizer optimizer.cpp && mpirun -np PROCESS COUNT ./optimizer 10000000000

7354 PROCESS COUNT A 1. 2. 4. 8. 16, Z XM EIN#L, HoHrER.
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FATT LIAERI R4 MPT RSG5, 1biERR 0 S50 N, FFib & 2ERE#5H H MPI_Barrier. X, Frf
BRI AR 0 BB N, WmSEAE . R0, TTLMER gdb IR C+HEFP.
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1. FEERRD
RS LB base.cpps
A n M 1e2 BB A 1e9, 0TS BIIN ZHAE

2020010801024ampi-cu@8-1:~$ mpirun -np 4 ./base

There are 4 primes less than or equal to 10

SIEVE (4) 0.000176

2020010801024ampi-cu@8-1:~$ mpirun -np 4 ./base

There are 25 primes less than or equal to 100

SIEVE (4) 0.000420

2020010801024ampi-cu@8-1:~$ mpirun -np 4 ./base

There are 168 primes less than or equal to 1000

SIEVE (4) 0.000255

2020010801024ampi-cu@8-1:~$ mpirun -np 4 ./base 10000
There are 1229 primes less than or equal to 10000

SIEVE (4) 0.000284

2020010801024ampi-cu08-1:~$ mpirun -np 16 ./base 100000
There are 9592 primes less than or equal to 100000

SIEVE (16) 0.007827

2020010801024ampi-cu08-1:~$ mpirun -np 16 ./base 1000000
There are 78498 primes less than or equal to 1000000

SIEVE (16) 0.003450

2020010801024Qmpi-cu@8-1:~$ mpirun -np 16 ./base 10000000
There are 664579 primes less than or equal to 10000000
SIEVE (16) 0.017868

2020010801024@mpi-cu@8-1:~$ mpirun -np 16 ./base 100000000
There are 5761455 primes less than or equal to 100000000
SIEVE (16) 0.452796

2020010801024ampi-cu@8-1:~$ mpirun -np 16 ./base 1000000000
There are 50847534 primes less than or equal to 1000000000
SIEVE (16) 8.556192
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7.392537 | 3.199804 | 1.607942 | 0.824565 | 0.410270

6.632556 | 3.205395 | 1.613894 | 0.806270 | 0.458490

6.490392 | 3.176319 | 1.657262 | 0.733116 | 0.389077

6.060084 | 3.172023 | 1.607012 | 0.812276 | 0.430497

6.046200 | 3.214307 | 1.621786 | 0.817257 | 0.418150

6.057211 | 3.183059 | 1.609708 | 0.701926 | 0.409465

6.066682 | 3.157331 | 1.625781 | 0.767014 | 0.396981

6.057636 | 3.181458 | 1.615426 | 0.716809 | 0.400642

6.046111 | 3.172787 | 1.618236 | 0.718302 | 0.417162
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6.053371 | 3.151889 | 1.607378 | 0.720156 | 0.426543

&

6.290278 | 3.181437 | 1.618443 | 0.761769 | 0.415728

hniELL 1 1.977181 | 3.886624 | 8.25746 | 15.13076
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2020010801024Qmpi-cu@8-1:~$ mpirun -np 4 ./optimizer-even 10

There are 4 primes less than or equal to 10
SIEVE (4) 0.000078

2020010801024Qmpi-cu@8-1:~$ mpirun -np 4 ./optimizer-even 100

There are 25 primes less than or equal to 100
SIEVE (4) 0.000270

2020010801024@mpi-cu08-1:~$ mpirun -np 16 ./optimizer-even 1000

There are 168 primes less than or equal to 1000
SIEVE (16) 0.000907

2020010801024ampi-cu@8-1:~$ mpirun -np 16 ./optimizer-even 10000

There are 1229 primes less than or equal to 10000
SIEVE (16) 0.001018

2020010801024ampi-cu@8-1:~$ mpirun -np 16 ./optimizer-even 100000

There are 9592 primes less than or equal to 100000
SIEVE (16) 0.000802

2020010801024ampi-cu@8-1:~$ mpirun -np 16 ./optimizer-even 1000000

There are 78498 primes less than or equal to 1000000
SIEVE (16) 0.001505

2020010801024ampi-cu@8-1:~$ mpirun -np 16 ./optimizer-even 10000000

There are 664579 primes less than or equal to 10000000

SIEVE (16) 0.006400

2020010801024@mpi-cu@8-1:~$ mpirun -np 16 ./optimizer-even 100000000
There are 5761455 primes less than or equal to 100000000

SIEVE (16) 0.095905

2020010801024ampi-cu@8-1:~$ mpirun -np 16 ./optimizer-even 1000000000
There are 50847534 primes less than or equal to 1000000000

SIEVE (16) 4.061529
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1 2 4 8 16
2.006529 | 0.659517 | 0.394605 | 0.219036 | 0.135124
2.021164 | 1.042699 | 0.394794 | 0.247035 | 0.136291
2.020175 | 1.032690 | 0.398584 | 0.243563 | 0.113043
1.983785 | 0.654668 | 0.528927 | 0.201859 | 0.121712
2.010820 | 1.043591 | 0.319938 | 0.239010 | 0.122094
1.982430 | 0.726844 | 0.533407 | 0.203486 | 0.133071
1.983923 | 0.669598 | 0.394072 | 0.243132 | 0.117552
1.988702 | 0.637795 | 0.321870 | 0.238950 | 0.138085
2.007558 | 1.037961 | 0.401108 | 0.244780 | 0.113525
1.975357 | 1.030021 | 0.394810 | 0.239162 | 0.098982
1.998044 | 0.853538 | 0.408212 | 0.232001 | 0.122948
hniELL 1 2.340896 | 4.89463 | 8.612212 | 16.25115
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AR WP optimizer-broadcast.cpp.

A n M 1e2 B RE] 1e9, 1EFAR IR B EBAEL.

2020010801024mpi-cu0@8-1:~$ mpirun -np 16 ./optimizer-broadcast

There are 4 primes less than or equal to 10

SIEVE (16) 0.000102

2020010801024ampi-cu08-1:~$ mpirun -np 16 ./optimizer-broadcast

There are 25 primes less than or equal to 100

SIEVE (16) 0.000059

2020010801024@mpi-cu08-1:~$ mpirun -np 16 ./optimizer-broadcast

There are 168 primes less than or equal to 1000

SIEVE (16) 0.000264

2020010801024@mpi-cud8-1:~$ mpirun -np 16 ./optimizer-broadcast

There are 1229 primes less than or equal to 10000

SIEVE (16) 0.000067

2020010801024ampi-cu08-1:~$ mpirun -np 16 ./optimizer-broadcast 100000
There are 9592 primes less than or equal to 100000

SIEVE (16) 0.000103

2020010801024@mpi-cu08-1:~$ mpirun -np 16 ./optimizer-broadcast 1000000
There are 78498 primes less than or equal to 1000000

SIEVE (16) 0.000356

2020010801024@mpi-cu08-1:~$ mpirun -np 16 ./optimizer-broadcast 10000000
There are 664579 primes less than or equal to 10000000

SIEVE (16) 0.005224

2020010801024@mpi-cu08-1:~$ mpirun -np 16 ./optimizer-broadcast 100000000
There are 5761455 primes less than or equal to 100000000

SIEVE (16) 0.098864

2020010801024@mpi-cu@8-1:~$ mpirun -np 16 ./optimizer-broadcast 1000000000
There are 50847534 primes less than or equal to 1000000000

SIEVE (16) 4.012838
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1 2 4 8 16
2.377632 | 1.090592 | 0.404905 | 0.220542 | 0.114924
2.232601 | 1.181377 | 0.440029 | 0.218974 | 0.099856
2.240736 | 0.617356 | 0.303900 | 0.152511 | 0.102651
2.233836 | 0.618371 | 0.300458 | 0.162419 | 0.107883
2.268142 | 1.198396 | 0.407503 | 0.189579 | 0.104414
2.252477 | 0.605858 | 0.497668 | 0.186461 | 0.105943
2.245279 | 0.619137 | 0.374014 | 0.225609 | 0.109846
2.248496 | 0.603871 | 0.375162 | 0.189543 | 0.105774
2.259322 | 0.662408 | 0.403101 | 0.187098 | 0.096854
2.251374 | 0.637362 | 0.378815 | 0.190207 | 0.094847
2.260990 | 0.783473 | 0.388556 | 0.192294 | 0.104299
hniELL 1 2.885856 | 5.818962 | 11.75796 | 21.67792
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Cache fiift

AR WP 4:  optimizer-cache.cppe

ffi 74 getconf LEVEL3 CACHE SIZE 33 L3 2647 (LML) KA.

2020010801024mpi-cu@8-1:~$ getconf LEVEL3_CACHE_SIZE

16777216

T LAFRATT AT LLAEAFE AN AR A 11 5 Y 4% 16777216 / sizeof(long long) / PROCESS. COUNT F-&IJ /35t
A n M 1e2 BHHE A 1e9, 0T RS B KHAE.

2020010801024ampi-cu08-1:~$ mpirun -np 16 ./optimizer

There are 4 primes less than or equal to 10

SIEVE (16) 0.000367

2020010801024@mpi-cu@8-1:~$ mpirun -np 16 ./optimizer

There are 25 primes less than or equal to 100

SIEVE (16) 0.000217

2020010801024Qmpi-cu@8-1:~$ mpirun -np 16 ./optimizer

There are 168 primes less than or equal to 1000

SIEVE (16) 0.000587

2020010801024@mpi-cu@8-1:~$ mpirun -np 16 ./optimizer

There are 1229 primes less than or equal to 10000

SIEVE (16) 0.000661

2020010801024ampi-cu08-1:~$ mpirun -np 16 ./optimizer 100000
There are 9592 primes less than or equal to 100000

SIEVE (16) 0.001845

2020010801024@mpi-cu@8-1:~$ mpirun -np 16 ./optimizer 1000000
There are 78498 primes less than or equal to 1000000

SIEVE (16) 0.000661

2020010801024Qmpi-cu@8-1:~$ mpirun -np 16 ./optimizer 10000000
There are 664579 primes less than or equal to 10000000

SIEVE (16) 0.005727

2020010801024@mpi-cu@8-1:~$ mpirun -np 16 ./optimizer 100000000
There are 5761455 primes less than or equal to 100000000

SIEVE (16) 0.055893

2020010801024@mpi-cu@8-1:~$ mpirun -np 16 ./optimizer 1000000000
There are 50847534 primes less than or equal to 1000000000
SIEVE (16)  0.474660
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1

1.046073
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2.004571
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5. B4
AT ARERR R I IER T, JRATTHE R FLRE Ot S AR 2 S L
fiifkIi/n=10k |1 | 2 3 4 5 6 7 8 9 10
IREEE 4 |25 | 168 | 1229 | 9592 | 78948 | 664579 | 5761455 | 50847534 | 455052511
EEAR 4 |25 168 | 1229 | 9592 | 78948 | 664579 | 5761455 | 50847534 REE
B 4 |25 168 | 1229 | 9592 | 78948 | 664579 | 5761455 | 50847534 | 455052511
iHERT IR 4 |25 168 | 1229 | 9592 | 78948 | 664579 | 5761455 | 50847534 | 455052511
Cache {fift 4 |25 | 168 | 1229 | 9592 | 78948 | 664579 | 5761455 | 50847534 | 455052511
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