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https://www.cs.toronto.edu/~kriz/cifar.html
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CNN: EMAHE
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vdumoulin/conv_arithmetic, https://github.com/vdumoulin/conv_arithmetic
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https://github.com/vdumoulin/conv_arithmetic
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https://www.cc.u-tokyo.ac.jp/system/reedbush/reedbush_intro.html
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[ #PBS NS eRFED1TH EITEAFERIUT MO FCEE TICEE IR
Z1FETE (AN RSAOATSAELTHIETED])
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AT AIUT b

-
RITRIHEE

R/ —RREDINGA=AE. LT %
101 IIXYIDTIEE

« select /J—R#K

« mpiprocs mpiJOtTAE//—R
« ompthreads ALYRE/JOER

f5]) -1 select=1:mpiprocs=1
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KITIRIEDIETE
| PBS_O_WORKDIR]IT

EET1LINESER

${PBS_O WORKDIR}
. /etc/profile.d/modules.

| /etc/profile.d/modules.sh |
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module list

module load cuda9/9.0.176 ... \:E:<£!—)P0>
1ENNFEFHAH

module avail
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YT %A TS

UTFOEREZT TS5,

VEZET 1L NJ( /lustre/gt00/ \\FZ &
XXXXXXIZBBEDOF7 NI NC. cdwIN> REFE->TEREEI O] EE

T TL—RZAD)T NeAEZET 4L NIATE -

/lustre/gt00/share/lecture/20180531_dl_intro/contents.tgz
(BZEERREUT 1LY N Danswer.tgz)

N> ML
cp /lustre/gt00/share/lecture/20180531_dl_intro/contents.tgz ./
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YT %A TS

FRERUIZS., build/contents/ A8 &)
RN > RMFl: tar xf contents.tgz
&)Y > R: cd build/contents/

run_test_job.shz5epkdtE3
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DEEP
NNNNNNNN



YT %A TS

AT NOABIESE T UIRBZELT
gsub -j oe run_test_job.sh

fhsR SR
AOUTRERIUT 1L NIIC test_job.oxxxxxxx EWLWSI7A L2 TESR
cat test_job.oxxxxxx TR Z1>Y-)ILHITES
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AOVUT MDOZEEEFR

- XXXXXX

-L xooooox

-W group list=xsoooxx

e
6  #PBS -N test job

iﬂﬁ’”i‘-‘é&%@%’iﬁ

19 echo "[$(da’_c9) :E \“1 }l/[l h&:ﬁﬁu:b\

26 python -c "impo ner. version_ ));"

21 python -c "import chainermn; print('Chainermn ver.: {}'.format(chainermn._version_ ));"

DEEP

22 echo "[$(date)] fin." 22 2. i
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[Mon May 28 13:35:24 JST 2018] start.
[Mon May 28 13:35:24 JST 2018] load modules. O0—RNBAHED 1)
[Mon May 28 13:35:24 JST 2018] loaded modules.
Currently Loaded Modulefiles:
1) intel/18.1.163 5) anaconda3/4.3.0
2) intel-mpi/2018.1.163 6) openmpi/gdr/2.1.2/intel
3) pbsutils 7) chainermn/1.2.0
4) cuda9/9.1.85
[Mon May 28 13:35:24 JST 2018] check chainer and chainermn
version.
Chainer ver.: 3.3.0
ChainerMN ver.: 1.2.0
[Mon May 28 13:35:29 JST 2018] fin.




AOVT MNOEBEFR(EX)

#PBS -q h-tutorial

B #PBS -1 select=1:mpiprocs=1:ompthreads=1
T #PBS -W group_list=gt00

s U cd SPBS_O_WORKDIR
. /etc/profile.d/modules.sh

# Lload and check modules.
o "[$(date)] load modules.”
14 das/9.lms

#!1/bin/sh

- XXXXXX

L xooooox

» module load cuda9/9.1.85 anaconda3/4.3.0
. openmpi/gdr/2.1.2/intel intel/18.1.163 chainermn/1.2.0

module list
echo "[$(date)]

20 python -c "import chainer; print('Chainer ver.: {}'.format(chainer. version_));"

19
21 python -c "import chainermn; print('Chainermn ver.: {}'.format(chainermn._version_ ));"

DEEP
23 echo "[$(date)] fin.™ 24 NVIDIA :_I\IIESATFTHI#E
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train_cifar_single_gpu.py(C[PUT YOUR CODE J&WLVSEFfAY
HDNT., BSHATIOY S LZ5TMEED

AIUTNOAEIESE T UIEBELT
gsub -j oe run_single_gpu_training.sh
faea MRS

cat logs/single_gpu_log_xxxxxx.txt .
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https://github.com/chainer/chainer/blob/master/examples/cifar/train_cifar.py
https://github.com/chainer/chainer/blob/master/examples/cifar/train_cifar_custom_loop.py

CHAINERZ{EDIEFE

TrainerFl|FHEBIRERE

Trainer
Updater Extensions

Iterator Optimizer

[ Dataset ] [ Model ]
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EDGPUZESHIEET D
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https://docs.chainer.org/en/stable/reference/util/generated/chainer.backends.cuda.get_device_from_id.html?highlight=get_device_from_id
https://docs-cupy.chainer.org/en/stable/reference/generated/cupy.cuda.Device.html#cupy.cuda.Device
https://docs.chainer.org/en/stable/reference/generated/chainer.links.Classifier.html#chainer.links.Classifier.to_gpu
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32Gi8 DDR GPU] 77)\\_'_‘§((_ 32Gi5 DDR4-2400 X 4
7’7 'EZ_C 35&’)(;35 N SHe 18core
'“?(Egn M: ‘ e | e ) | SR NP '
PCle3 x16 ‘ E%*)JCPU{,H\IJX:EU(:

Memory - CPU: - (FWRZETY)
19.2GB/s(/slot) te

~ PCle3 xB
64GTs

NVLink
20Gbps

NVIDIA Pascal 2nd NVIDIA Pasca

SXM2 NVLink NVLink SXM2 NVLink
20Gbps

GPU core-memory:

https://www.cc.u-tokyo.ac.jp/system/reedbush/re¢ 732 GB/s



https://www.cc.u-tokyo.ac.jp/system/reedbush/reedbush_intro.html
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chainer.training.updaters.StandardUpdater(iterat
or, optimizer, device)

FBT-IDA(TL—Htoptimizer. FEHIBGPUDID%EET
TANT—ATOF M ZTDI5A

chainer.training.extensions.Evaluator(iterator,
target, device)
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https://docs.chainer.org/en/stable/reference/generated/chainer.training.updaters.StandardUpdater.html?highlight=standardUpdater
https://docs.chainer.org/en/stable/reference/generated/chainer.training.extensions.Evaluator.html

CHAINERDAPI
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chainer.serializers.save_npz(file, obi)

H = %:t%OD pJL aj'

chainer.serializers.load npz(file, obj)

u/ba7“l_/u7:_'m' = %i%ji'fﬁj_(_}& R =

(L. obj(data)BLK

(X, obj.predictor(data) DLIICFU
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https://docs.chainer.org/en/stable/reference/generated/chainer.serializers.save_npz.html#chainer.serializers.save_npz
https://docs.chainer.org/en/stable/reference/generated/chainer.serializers.load_npz.html
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AJVUI POEEER(ER

82
83 # Set up a dataset and prepare train/test data iterator.
84 print('Using CIFAR1® dataset: {}'.format(args.dataset))
85 train, test = dataset cifarile.load cifarile(args.dataset)
86 train_iter = chainer.iterators.SerialIterator(train, args.batchsize)
87 test_iter = chainer.iterators.SerialIterator(test, args.batchsize,
88 repeat=ralse, shuffle=ralse)
89
9@ # Make a model.
class_labels = 1@

model = L.Classifier(models.VGG.VGG(class labels)) gEt_d EVi C e_-F Pom_i d ( e )

model. to_gpu @)

updater=training.StandardUpdater( EEESEUED
train_iter, optimizer, device=0) ZEZTCEN

# Set up g = .
104 @er = """PUT YOUR CODE"""

185 trainer = training.Trainer(updater, (args.epoch, 'eposhs =args.ou

device=0

DEEP
ARNING

106 evaluator = extensions.Evaluator(test_iter, model§ _device="""PUT YOUR CODE"""
34 NVIDIA :_NESTITUTE
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python train_cifar_single_gpu.py --epoch 10 --batchsize 64 ...
> S{LOGDIR}/single_gpu_log_S(date +%s).txt 2>&1

qsubdV¥>R

AAOO0JEE TS

FIANW KT EITAIVT MNBIUISAIC £3044.05J0B_ID I TH /I
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Sld. BIEDE
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S IVGPUTDRITHER (1/2)

Start a training script using single GPU.

# Minibatch-siz
# epoch: 10

FET IRy 5T -5
Using CIFAR1O daidse ODE/\% _C\O)*%Erg

/lustre/gto0/share/ _Cure/20180531 dl intro/dataset//cifarl® 32px.p  .e.gz
epoch snain/loss = validation/main/loss riain/accuracy validation/main/accuracy, elapsed_time

1 2.39575 1.93407 0.15579 0.221835 34.5854
p 1.87273 1.97954 0.259163 0.254479 67.0101
3 1.65184 2.04599 0.353993 0.268312 98.2595
4 1.43666 1.33344 0.463468 0.515625 129.817
5 1.23045 1.1243 0.558883 0.599821 161.2

6 1.09442 0.969212 0.621859 0.665008 192.855
7 1.0109 1.03414 0.65709 0.655155 224 .957
8 0.950693 0.927806 0.683519 0.685908 256.997
9 0.903565 0.846908 0.703684 0.722731 289.166
10 a.871967 0.829112 0720411 0.731887 321.311

Throughput: 1513.0998149446914 [images/sec.

] (500000 / 330.4474662289722)



S IVGPUTDRITHER (2/2)

# qsub®DEITOJ(CH S

(RIER)

[Mon May 28 13:41:32 3sT 2018] | C|FAR-10BASFDZEF—4 ained model.
Start an inference script using +

# Target model: result/single g, EI:E % %

# Target data directory: /lustre/gte si'e/lecture/20180531_dl _intro/dataset//inference/

"e0]: file[cat @1.npz] is truck.
[01]: file[cat ©2.npz] is deer.
[02]: file[cat ©3.npz] is frog.
[03]: file[cat ©@4.npz] is frog.

[04]: file[cat ©5.npz] is airplane. HEDHHOTULRLD(X
[05]: file[dog ©1.npz] is cat. k220 5] bl VAR AN Y Fli))

[06]: file[dog ©2.npz] is automobile.
[07]: file[dog ©3.npz] is horse.
[08]: file[dog ©4.npz] is dog.
09]: file[dog ©5.npz] is airplane.
(12Ha)
D SSRGS



S IVGPUT DRITHER (2/2)

# qsubDZEITOJICH S FN =2 5[0
(& C

E;H,Ei%)May PN # 110TRYIEIL THBE T OLIBHER (EfRISEBEE =D HIGE)

Start an inferenc . o ]
R aeey [00]: file[cat_0l1l.npz] is truck.

EWEAGEENGTy  [01]: file[cat ©2.npz] is deer. 1ference/
[00]: file[cat o1 (02]: file[cat _03.npz] is cat.
: file[cat_ N . - 3 .
[01]: file[cat ol INLEAE f}le:cat_94.npz: 1s czf1t.
AR el [04]: file[cat_O5.npz] is airplane.
CEARR R  [05]: file[dog @1.npz] is dog.
Egg%‘ i?ieE;at—gi 06]: file[dog ©2.npz] is dog.
: file[dog_ S o, . - 3.
[06]: file[dog o2 IRLZAK f}le:dog_GB.npz: 1s dog.
AR Cerl:l [08]: file[dog_©4.npz] is dog.

CEABRER @2, [09]: file[dog ©5.npz] is deer.
[09]: file[dog @5\
(F2H)
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https://docs.chainer.org/en/stable/reference/generated/chainer.serializers.load_npz.html
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