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tA|4: MPI + OpenMP matmul

- FP32 ¥ £ 25l= Z2 1242 MPI+OpenMP £ 0|23 2|5}
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MPI + OpenMP matmul

« /skeleton/HW4 Off Z0{2I T 2
e cp -r /skeleton/HW4 ~/

* Makefile, run.sh,

« make £ AOIAO0| 7t=5t== Makefile S

|St run.sh A3EEE A&
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Z032 run.sh S

salloc —N

mpirun

numactl

./main
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MPI + OpenMP matmul - &3t | A|

e make £ ZIot
* run.sh, run_performance.sh, run_validate.sh 22 4!df

» salloc + mpirun & &5 A4t = E0{|A A

05

of= HUE=

salloc —N ——exclusive

mpirun ——bind-to none —mca btl "“openib -npernode 1 \
numactl --physcpubind 0-39 '
./main
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MPI + OpenMP matmul - &3 OjjA|

./run.sh 2 NODES && B2 L E 7|4 2| F
OffA|]) NODES=3 ./run.sh -t 15 -v 1024 1024 1024

kip4155@login:~/HW4$ NODES=3 ./run.sh -v -t 10 512 512 512
salloc: Granted job allocation 45123
Hello world from processor bl, rank 1 out of 3
Hello world from processor b2, rank 2 out of 3
Hello world from processor b@, rank 0 out of 3
Options:
Problem size: M = 512, N = 512, K 512
Number of threads: 10
Number of iterations: 1
Print matrix: off
Validation: on

[rank 8] Initializing matrix...

[rank 0] Initializing matrix done!

[rank 0] Calculating...(iter=0) 0.059799 sec
Validating...

Result: VALID

[rank 0] Avg. time: 0.059799 sec

[rank G] Avg throughput: 4.488966 GFLOPS
salloc: Reli nqutthng job allocation 45123
kip4d: nnu-ﬁglr /HWA % I
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Hint

+ main.cpp € A1 O|affe A

« rank O process BFAB C
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MPI+OpenMP matmul - @7} 7|=

- detd H450%
o BAAINMK, & 7H4 2 AY E Ji40| Tis -v 582 O Zf AS S S2t6l0F &
o Z 10719 test case 2 A& o4

« N, M, K 2tZ+2 2048 0|5t
« LC s 1~-374
« LEG AYHE Iz 4071 Ot

- s 84 50%
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MPI + OpenMP matmul - 42t = A

A
« mpirun Of| AF2E SHS0[ FNZ 2|0|st= 4|
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MPI + OpenMP matmul -

ZolArat

« C& num_threads 712| A2 E

.« 120 M2 470 EOfA A

A

« MPI+OpenMP 0|2|2| H &3} BrAl

o
« Vector instruction £ AL 7t

S AR AAS 2agt 2

=
AMSHSIH £ 20 * 4 =80 7o AYHEE AR

| (Pthread, OpenCL, CUDA S) AtE
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« 2t2t9| T C|HAE2|0| ~/submit/HW4 C|2HE2| 44

« 515t mat_mul.cpp IS ClAHIEZ| LHO| SA}

. CIMER|S, IUHO| Ha5| Y|t E
. Z, 1s B2o| £2{0| o2} AT 2IAkT} 20| LEoJOF &t

kjp4155@login:~% 1s ~/submit/HW4
mat mul.cpp

k] [;;.11 55@login:~% I

 check-submit oEIElEl %F—g— kjp4155@log in:~$ check-submit
Username: kjp4155

probl.txt : X file not found
prob2.txt : 0K
main.cpp : X empty file
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OpenMP + MPI matmul S|4

o Ol|A| EIOFS /skeleton/HW4-ans O &H|a =

e mat_mul.cpp
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OpenMP + MPI matmul S|4

* mat_mul.cpp

+ 2} ETlC o YRES Li-of A
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OpenMP + MPI matmul S|4

* mat_mul.cpp

- A, B = Z =& (MPI Rank) 0| L}&0] 7| (Scatter, Broadcast)
- LE 7HOE2|l= 377 O
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OpenMP + MPI matmul S|4

* mat_mul.cpp

« AlAF AN} C E Rank 0 ZZ2M|A0| 227 (Gather)
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