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• �vn=n~`GajigdHFt�<tm4aOE]�
• n~`oMneEgG4��
4��A� �!�����8���HF�35n~`=Atm��
• n~`=tmqs>}<IS

– 3 �#OE_o G]tsn~`tmH
4��<n~`=tmF��3C4��0�u35��\E[Utm35��F�1{C

– 2�#��:���OE_oGIkTgKXe`n~`tmH
4��0�u35��\E[<�vn0��jiIk3ajigdFtm
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IISE-7H?<�: (es)

~3D?VM�gh
�*@Fqpmw
�PU8�Sgh

�3D?^P
�KU8�S�e`

*-541�= (as)

Univa Grid Engine 

�
�����

_f<�: (g)

_f<�: (g)

interactive
Job1

batch Job1

]YO
PC

3D?^P

�IISE-7H?<�:]Yn�oZNy
1. IISE-7H?<�:J� inSWs�CPU�ABFu�(vd�C_f�VM tj�'��B"�)��*@F

L�2DI�0I>IG�II49�G���k{Tnlz�iu jb��

2. GPU(cY�C*@Fqp�gh �IISE-7H?3D?���_f<�:�H.IIR�qpmw�"�


batch Job2batch Job1 interactive Job1

IISE-7H?3D?�
_f<�:�H.IIj

3D?4L3C�FI.

• ����!�H.II
– ���r\����9I;G(cY��*-54

• IISE-7H?<�:��3D?VM
– ��	
�xa�AC3D?xa

]YO�xa

SSH�	��

|*-541�=�H.II(SSH),
SSH9I;Gax

}|�SSH9I;G(cY���PuTTY#
WinSCP�IISE-7H?<�:�r\(SSH)   
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– /-.7�*!;cBM'rR?��DA ;c�B1
S.H5

– C=VeJ'h#��Bl��eJ:<'I2�.

• C=VeJ' ����"Q@
– C=�TSV0()5'�A��#IE��C=V'
 ��� PN
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• ��	uBSA
– ��	?;u�tTuC�B=5Bpl#cA

• ���
'B��	?;uBnP
– ��	?;uBnPCB=5/:I1A?nP

.���������������
�/��/��������������
– B=5/:I1scBN(

2*)4gG
�grae=

2*)4URL:b
�0:1:b=

2*)4
�ID/PASSWD=

B=j>'B7@ .H3:-io ?;uBnP

C92*)48Ch!<I
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• ABCI�"!4+E�89
• KTFH�AQ�*#&+.)$�89

C<5/�(1
https://portal.abci.ai/user/

0�1:G���URL��$'&
C<5
/�(1�2% 4
• ABCI�"!4+E�89
• U-&3�,�89
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xxxxxR


�0�1�ABCIC</�(1���M@���

��
B;�URL��2% 4
�	����

https://portal.abci.ai/user/login.php?action=input_pass
wd&login_url=xxxxxxxxxxxxxxxxxxxx

�
�URL�IP=L� "2019/01/10 12:02" ����
������N>	����

:G0�1JO

U-&3�,

S?DURL

=L�N>


�76��657551��89
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• ��*"-�(,
 ����� �>5
• �0�H���'$�!��A9�@�

– ���)� &�/���0���� 0#-84
– S;���*"-��������%�.��0
– =�?���*"-
�0�H���'$�!�.��0

�0�H���'
$�! (es)

������% (as):51PC BY

SSH����

��*"-1

PuTTY(as)

D SSHA9
C PuTTY(as)


SSH 0#-
YT�84

E PuTTY(es)��C�84
2T	��SSH 0#-
�0�H���'$�!�A9(SSH)   

PuTTY(as)A9P�2T
��*"-2

PuTTY(es)
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SSH+�%HK�>6
• PUTTY.exe �"*1�0#�	J<
• [Category]��� [Connection] > [SSH] > [Tunnels] �:W
	-'.��9�

• @8=�>6�37
�

� Source port �>6O�5��2!/�$�*(�&�
�P?�E;
���CN�QX

>6�RN
[Add] ��0#�	�>6�MA

���	)
(�
 �������

�
�� �
�
Source port
�GUI�

��$,
TD���+�%LS
ex) 11022

Destination
�V6O�

��� ���)���P?B�+�%LS
es.abci.local:22 ��� es:22

�Tunneling�4F
Local

[Add]��0#�
��MA���
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SSH.,/
(!
• [Category]��� [Connection] > [SSH] > [Auth] > 
$-
�����
#�

• [Browse]���
������.,/����
$-
���

�������
+&%!
• [Category]��� [Session]
$-���������

+&)'
 "

• [Open]
������������	+&#*

	

)(������ �����

/��� /��
Host Name as.abci.ai

Port 22
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• ABCI���'!5�*.
• SSHJ�72+�3-
�#�$%�
��*.

&��'�2E

�=:(
��F7�)��SSHA4�
<?	�����@1����

�&��'�2E,�A43-�/B�
CI��9G>H�

�	)(
�
���� �����

#�$%���*.�D08�
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• Save Sessions ��$!
��
• [Save]�
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#����&���
• �$!
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• [Load]�
�
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SSHFDG�<3
• PUTTY.exe ��(/�.���A8
�������&�C:����

@A8

• Category]��� [Connection] > [SSH] > [Auth] > �6E�
+#,��5�

• [Browse])�1��.����FDG'��/�6E
��

�1�-���(%�"�C:93
• [Category]��� [Session]�6E��+#,��5�
• �1�-���(%�"�*�!'�0� �1��
�C:=;�24

� SSH!1$/�93	>7��93B

• [Open]��.����1�-���(%�"�
C:5?


/)�(
	�������� �����

���2 ���

Host Name localhost

Port SSH!1$/93	<3��B
Ex) 11022
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SSH/2
• ABCI
����.�"&
• SSH9�0*#	+%�������
��"&

�����#	-'WARNING !#�
[��]�����

�����	*7$�3,+%
(4�
58�

	�(�
)����
���� �����

�������"&�6)1�

abci-account
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• ��	������2�"8� *4�)#W9�-
– ���,W/8�FA��2�"8�Ji�KH

•  $'C%�1��ME�;?�NO��
���
• �
����GC�����n2�"8�IB

"W(S$H!P
0�- (es)

 $'C%�1 (as)FAYPC PG

SSH	

�

(�5.81

PuTTY(as)

S SSHME
R PuTTY(as)�

SSH,W/8
GC�D@

TWinSCP��R�D@�=C���SSH,W/8�"W(S$H!P0�-�ME(SSH)   

PuTTY(as)ME>�=C
2�"8Ji
 4T

WinSCP(es)
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��3/ �1
WinSCP�Advanced�������
• WinSCP���
• [Advanced|�]���	�

SSH������
• Advanced site Settings ������

[SSH] > [Authentication] ���
• […]���	������
��
�
��

• [OK]���	�������

	
(���)
���� �����

��	�

���
��
���
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�%�!��� ����	:32+
• SSH�%�#�7/���%�!��� 
����:3��4-0	2+

• [Login]��"����:3.8
SSH<;=�2+
• WARNING�06�
�'&
[Update]
• SSH=(1*	���$���),
• [OK]��"��

	
(���)
���������

2/�� 2/�

Host name localhost

Port number SSH�%�#2+	2+9
ex) 11022

User name ABCI���%�5

username@localhost

25



3/�� ��
(��)-9
(��)�-9	��830�,
/����

• 7�.+*Window
!�&�
• 8��)�$���" ��

(es#)
��'��%
• ���)
�$����(�#

!��&
46�51

-7→8���#(��
.+*Win→ es

-7←8���)(��
es → .+*Win

�	
���()��
������

Windows2
!�&�

�)�$���" ��2
��'��%

��#(��

��)(��

���)

�$����(�#

!��&
46�51
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↑
 ��Windows
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��
�������

����
#"�	�

�����!����

���������

�����������

WinSCP

�����������
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ABCI

����������

↓
 ��Windows

�������	
�����
����

����������

����
�

������

WinSCP

���������

��
��!��	�

Windows PC
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• ):R!e?(�4*"��
– 	-��(�4*

• ):Re?*B<S/pN�):R*')9�; O.-tJ^Z
– �����

��(�4*

• ):R*')9�; nr1�0!TIA^Z��nr1�0�S
>C;7Ae?�

– ��������(�4*
• @a nr1�0!oLA):R*')9�; ^Z�#(�4*

• ):Re?C mE�s\�3;8�I
– AB�M]�#����C=�S
– OK�#nr<+�*!X

dF�`v!_[
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• ������
��
– ����!�����#"	�#�
����"���

�$��� �$���� "� !�����
CPU���

!���
GPU� ���(GiB) ����


���	(GB)
�$���
#� �

Full rt_F ���$� 40 4 360 1440 1.00 

G.large rt_G.large ��� �
GPU�� 20 4 240 720 0.90 

G.small rt_G.small ��� �
GPU�� 5 1 60 180 0.30 

C.large rt_C.large ��� �
CPU���� 20 0 120 720 0.60 

C.small rt_C.small ��� �
CPU���� 5 0 30 180 0.20 
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• ���"������
(%

– * 
.+	"��������
��(%

��/	
���������(%

'!����#-
�Sample.sh�

),����
�UTF-8�	#-

&$�PC�Win�
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• $20?W%"41+��(17�,

– !8CP") 0-�,�$20?WA�* S"+4�HC
– DA;�����������9G* S"+4�%"41+/�!5��(17�,
– !8CP") 0-�,�	�(17�,��/�!5�EW#�,�JP

[username@es3 ~]$ mkdir Sample
[username@es3 ~]$ cd Sample
[username@es3 Sample]$

.('$20?WA�* S"+4�HC
* S"+4F�Sample

~/Sample* S"+4�NB

!8CP") 0-�,

DA;PC
Win�

,P("�,7(1

�WinSCP�IA<>�=R�ABCI��/�!5iM��Kn

[username@es3 Sample]$ nkf –Lu ./Sample.sh > sample.sh 

EW#�,�Win→Linux�JP�
sample.sh �@O��


!8CP") 0-�,
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• ���� �	'%

[username@es3 Sample]$ cat sample.sh 
#!/bin/sh
#$-cwd
#$-j y

date
hostname
echo "Hello, world"
[username@es3 Sample]$ chmod u+x ./sample.sh
[username@es3 Sample]$ ls -l
total 0
-rwxr--r-- 1 username usergroup 61 Jan 11 13:12 sample.sh
[username@es3 Sample]$
[username@es3 Sample]$ qsub -l rt_G.small=1 -g usergroup ./sample.sh
Your job 114539 ("sample.sh") has been submitted

� �'%��"��

'%(”x”�����
��
"���.	*&

�#��	*&

$ qsub –l"����
�=). –g �#��+'%��"��	��

'%��"���'%(�,-


$�!�������
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	��(�����
• % (+�,)

[username@es3 Sample$ ls -ltr
total 0
-rw-r----- 1 username groupname 23 Jan 18 16:36 dldata.txt
-rw-r----- 1 username groupname 66 Jan 18 19:04 Sample.sh
-rwxr----- 1 username groupname 59 Jan 18 19:05 sample.sh
-rw-r--r-- 1 username groupname 59 Jan 18 19:12 sample.sh.o 114539
[username@es3 Sample$
[username@es3 Sample$ cat sample.sh.o 114539
Fri Jan 18 19:12:59 JST 2019
g0015.abci.local
Hello, world
[axa01001hf@es3 Sample]$

������!��1&* ("��	��$)

�����������

����0.�

���#�
��

'-����% ��(+

% (+�,)
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�����$!

[username@es3 Sample]$ qrsh -l rt_G.small=1 –g usergroup
[username@g0004 ~]$
[username@g0004 ~]$ uname -n
g0004.abci.local
[username@g0004 ]$ cd Sample
[username@g0004 Sample]$ ls -l
total 0
-rwxr--r-- 1 username usergroup 61 Jan 11 13:12 sample.sh
[username@g0004 Sample]$
[username@g0004 Sample]$ ./sample.sh
Fri Jan 11 13:59:51 JST 2019
g0004.abci.local
Hello, world
[username@g0004 Sample]$

'+�����
� ���	

����,�&#


����&#

$ qrsh –l�������=%, –g 
���(

".�� �������

'+����$!��)*
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�����	���
�
• ��(���#�'#
-+

[username@es3 Sample]$ qstat
job-ID     prior   name       user        state submit/start at     queue     jclass slots ja-task-ID
------------------------------------------------------------------------------------------------------

114535 0.25586 sample.sh  username  r 01/11/2019 13:12:55 gpu@g0016         10

$ qstat

[@es1 mnist]$ qstat
job-ID     prior   name       user        state submit/start at     queue     jclass slots ja-task-ID
-----------------------------------------------------------------------------------------------------

114632 0.28027 QRLOGIN username  r 01/11/2019 13:56:57 gpu@g0004         10

qstat����� �

r �'#-+*

qw �'#����&�(�/	1	�������-+4

Eqw 5��
�(�����'#-+,0.2��$�) .37�
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 ���	��� �
������ 
��
• ���A"54�8B

– ����
B'������A"54�542*��(#30

$ module [avail] [load MODULE] [unload MODULE] [list]

����� ��
avail +B30� environment module �!<�C/�av�I;3�
load module �:�-�

unload module �.7
list )1:�-�
	�module����C/

A"6
[username@g0004 Sample]$  which python3

/usr/bin/which: no python3 in (/apps/…..) 

[username@g0004 Sample]$  module load python/3.6/3.6.5

[username@g0004 Sample]$

[username@g0004 Sample]$ which python3

/apps/python/3.6.5/bin/python3

Python354�9(#
python 3.6.5 54����

Python3�54
(#���
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• � ���A>eE����	
�hJ

– �
��
��'P8-�FD�eE

–

• ���	
�0*C�("A8)�.*I� @CeE
– A8)5B+#2/�-���Bd/�-���������A
8)�.*I?<�!����	
�0*C�(�@CeE

– ��16�47�B":;�hJ�IMeE

=9L
$ module avail
���������������������� �-����8�/!70��8�/!701470��/0" ��7� �����������
.8-60�� �� 	�����������095/6�� � � �	������# 3�9�� 
�� 
 

2��� �� ���������������095/6�� 
 � ��������# 3�9�� ��� � 

49 07�867����
 � �����# 3�9�� ��� � �
 ��� 
 �

��095/6�� � � 	�������# 3�9�� 	�� 	 
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• �,/�	!-2�6PFE�;@)	(�=:�HO

– ������;@)	(�Nh��
�
�
– �2$.�&�+"-+���;@)	(�1��2�FECJ

• ������MGFE�?7�HO
– 7I���DA��,/FE�=:B>

;@)	( (gXXXXX)�2$.�&�+
)	( (es)

L=

GPU

GPGPU54FE
(CUDA etc)

PythonMGFE

PythonG%�	"
ex) TensorFlow

Python

PythonG%�	"
ex) TensorFlow

P qrsh�1��2

;@)	(��Nh

n PythonMGFE�=:

oG%�	"�9<�
�2#'	0

PyPI��U5G%�	" �'
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• ����	
��	� ����"5'+�4�;6

Python PLKJ�D?
• ���� venv E<
TensorFlow GPU�"5'+�4
• pip install %15,�"5(�-F+��/F$�& =C
"5'+�4
[username@es3 ~]$ qrsh -l rt_G.small=1 -g groupname
[username@g0003 ~]$
[username@g0003 ~]$ module load python/3.6/3.6.5
[username@e0003 ~]$ python3 -m venv ~/Sample/v_tf_gpu
[username@g0003 ~]$ source ~/Sample/v_tf_gpu/bin/activate�
(v_tf_gpu) [username@g0003 ~]$ which python
/fs3/home/groupname/Sample/v_tf_gpu/bin/python
(v_tf_gpu) [username@g0003 ~]$
(v_tf_gpu) [username@g0003 ~]$ module load cuda/9.0/9.0.176.4
(v_tf_gpu) [username@g0003 ~]$ module load cudnn/7.4/7.4.2
(v_tf_gpu) [username@g0003 ~]$
(v_tf_gpu) [username@g0003 ~]$ pip install tensorflow-gpu

:
Successfully installed ... tensorflow-gpu-1.12.0 …
(v_tf_gpu) [username@g0003 ~]$ deactivate

� cshM�UT�
 activate.csh E<���

tenforflow gpu�"5'+�4

PLKJ�Il

"5(P#G!0&20�@9
AG.�,�e�>����

PLKJ�:F

python�/'�D?���

PLKJ�D?

GPGPUE<KJ�N�B�

40



�(
�	�)�
 �����
• ����	
��	� �������
�����
� (https://www.tensorflow.org/tutorials/?hl=ja)

import tensorflow as tf
mnist = tf.keras.datasets.mnist

(x_train, y_train),(x_test, y_test) = mnist.load_data()
x_train, x_test = x_train / 255.0, x_test / 255.0

model = tf.keras.models.Sequential([
tf.keras.layers.Flatten(input_shape=(28, 28)),
tf.keras.layers.Dense(512, activation=tf.nn.relu),
tf.keras.layers.Dropout(0.2),
tf.keras.layers.Dense(10, activation=tf.nn.softmax)

])
model.compile(optimizer='adam',

loss='sparse_categorical_crossentropy',
metrics=['accuracy'])

model.fit(x_train, y_train, epochs=5)
model.evaluate(x_test, y_test)
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(v_tf_gpu) [axa01001hf@g0003 ~]$ python
Python 3.6.5 (default, Jun  2 2018, 15:49:50)
[GCC 4.8.5 20150623 (Red Hat 4.8.5-16)] on linux
Type "help", "copyright", "credits" or "license" for more information.
>>> import tensorflow as tf
>>> mnist = tf.keras.datasets.mnist
>>> (x_train, y_train),(x_test, y_test) = mnist.load_data()
>>> x_train, x_test = x_train / 255.0, x_test / 255.0
>>>
>>> model = tf.keras.models.Sequential([
...   tf.keras.layers.Flatten(input_shape=(28, 28)),
...   tf.keras.layers.Dense(512, activation=tf.nn.relu),
...   tf.keras.layers.Dropout(0.2),
...   tf.keras.layers.Dense(10, activation=tf.nn.softmax)
... ])
>>> model.compile(optimizer='adam',
...               loss='sparse_categorical_crossentropy',
...              metrics=['accuracy'])
>>> model.fit(x_train, y_train, epochs=5)
Epoch 1/5
2019-02-04 16:38:34.256067: I 
tensorflow/core/platform/cpu_feature_guard.cc:141] Your CPU supports 
instructions that this TensorFlow binary was not compiled to use: AVX2 
AVX512F FMA
2019-02-04 16:38:34.648621: I 
tensorflow/core/common_runtime/gpu/gpu_device.cc:1432] Found device 0 
with properties:
name: Tesla V100-SXM2-16GB major: 7 minor: 0 memoryClockRate(GHz): 1.53
pciBusID: 0000:3d:00.0
totalMemory: 15.78GiB freeMemory: 15.37GiB
2019-02-04 16:38:34.648723: I

tensorflow/core/common_runtime/gpu/gpu_device.cc:1511] Adding visible gpu
devices: 0
2019-02-04 16:38:36.224484: I 
tensorflow/core/common_runtime/gpu/gpu_device.cc:982] Device interconnect 
StreamExecutor with strength 1 edge matrix:
2019-02-04 16:38:36.224530: I 
tensorflow/core/common_runtime/gpu/gpu_device.cc:988]      0
2019-02-04 16:38:36.224539: I 
tensorflow/core/common_runtime/gpu/gpu_device.cc:1001] 0:   N
2019-02-04 16:38:36.224848: I 
tensorflow/core/common_runtime/gpu/gpu_device.cc:1115] Created TensorFlow
device (/job:localhost/replica:0/task:0/device:GPU:0 with 14874
MB memory) -> physical GPU (device: 0, name: Tesla V100-SXM2-16GB, pci bus id: 
0000:3d:00.0, compute capability: 7.0)
60000/60000 [==============================] - 8s 127us/step - loss: 0.2215 -
acc: 0.9341
Epoch 2/5
60000/60000 [==============================] - 3s 49us/step - loss: 0.0975 - acc: 
0.9691
Epoch 3/5
60000/60000 [==============================] - 3s 50us/step - loss: 0.0702 - acc: 
0.9783
Epoch 4/5
60000/60000 [==============================] - 3s 50us/step - loss: 0.0547 - acc: 
0.9825
Epoch 5/5
60000/60000 [==============================] - 3s 50us/step - loss: 0.0434 - acc: 
0.9860
<tensorflow.python.keras.callbacks.History object at 0x2b8c1553df60>
>>> model.evaluate(x_test, y_test)
10000/10000 [==============================] - 0s 27us/step
[0.07372516659436515, 0.9788]
>>>
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$ module avail
���������������������� ������24
91���24
91��/1���693�/2���������������������
.�
44��� � ��������/3-91�6/���� 
 � ���60�� � �
.�
44��� � ����������60�� � �����������60�� 	 �

=;M�17:4=;MICmDg< 
• Python3, GPUiKDIl#.B TensorFLow HDocker0U�2LSingularityDE>

Docker0U�2 URL�https://hub.docker.com/r/tensorflow/tensorflow/
tag � 1.12.0-gpu-py3
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Docker� ����Singularity� ���(*
• ,'� �� (tag: -gpu-py3) https://hub.docker.com/r/tensorflow/tensorflow/

%$

[username@es3 ~]$ cd ~/Sample

[username@es3 Sample]$ module load  singularity/2.6.1

[username@es3 Sample]$ singularity pull docker://tensorflow/tensorflow:1.12.0-gpu-py3
Docker image path: index.docker.io/tensorflow/tensorflow:1.12.0-gpu-py3

Cache folder set to /fs3/home/axa01001hf/.singularity/docker

Importing: base Singularity environment

�
Done. Container is at: ./tensorflow-1.12.0-gpu-py3.simg

[username@es3 Sample]$ ls 

tensorflow-1.12.0-gpu-py3.simg

[username@es3 ~]$ qrsh –l rt_G.small=1 –g groupname

[username@es3 ~]$ cd ~/Sample

[username@g0003 Sample]$ module load  singularity/2.6.1

[username@g0003 Sample]$ singularity shell --nv ./tensorflow-1.12.0-gpu-py3.simg
Singularity: Invoking an interactive shell within container...

Singularity tensorflow-1.12.0-gpu-py3.simg:~/Sample>

.simg���!�+F���

�#��
Singularity��%$

� �����!�(*�+F

�"#���-&
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[usename@g0003 Sample]$ module load singularity/2.6.1
[usename@g0003 Sample]$ singularity shell --nv ./ tensorflow-1.12.0-gpu-py3.simg
Singularity: Invoking an interactive shell within container...
Singularity tensorflow-latest-gpu-py3.simg:~/Sample> python
Python 3.5.2 (default, Nov 23 2017, 16:37:01)
[GCC 5.4.0 20160609] on linux
Type "help", "copyright", "credits" or "license" for more information. 
>>> import tensorflow as tf
>>> mnist = tf.keras.datasets.mnist
>>> (x_train, y_train),(x_test, y_test) = mnist.load_data()
>>> x_train, x_test = x_train / 255.0, x_test / 255.0
>>>
>>> model = tf.keras.models.Sequential([
...   tf.keras.layers.Flatten(input_shape=(28, 28)),
...   tf.keras.layers.Dense(512, activation=tf.nn.relu),
...   tf.keras.layers.Dropout(0.2),
...   tf.keras.layers.Dense(10, activation=tf.nn.softmax)
... ])
>>> model.compile(optimizer='adam',
...               loss='sparse_categorical_crossentropy',
...              metrics=['accuracy'])
>>> model.fit(x_train, y_train, epochs=5)
Epoch 1/5
2019-02-04 11:07:42.855674: I tensorflow/core/platform/cpu_feature_guard.cc:141] 
Your CPU supports instructions that this TensorFlow binary was not compiled to use: 
AVX2 AVX512F FMA
2019-02-04 11:07:43.257930: I 
tensorflow/core/common_runtime/gpu/gpu_device.cc:1432] Found device 0 with 
properties:
name: Tesla V100-SXM2-16GB major: 7 minor: 0 memoryClockRate(GHz): 1.53
pciBusID: 0000:3e:00.0
totalMemory: 15.78GiB freeMemory: 15.37GiB
2019-02-04 11:07:43.257978: I

tensorflow/core/common_runtime/gpu/gpu_device.cc:1511] Adding visible gpu
devices: 0
2019-02-04 11:07:43.747168: I 
tensorflow/core/common_runtime/gpu/gpu_device.cc:982] Device interconnect 
StreamExecutor with strength 1 edge matrix:
2019-02-04 11:07:43.747217: I 
tensorflow/core/common_runtime/gpu/gpu_device.cc:988]      0
2019-02-04 11:07:43.747227: I 
tensorflow/core/common_runtime/gpu/gpu_device.cc:1001] 0:   N
2019-02-04 11:07:43.747473: I 
tensorflow/core/common_runtime/gpu/gpu_device.cc:1115] Created TensorFlow
device (/job:localhost/replica:0/task:0/device:GPU:0 with 14874 MB memory) -> 
physical GPU (device: 0, name: Tesla V100-SXM2-16GB, pci bus id: 0000:3e:00.0, 
compute capability: 7.0)
60000/60000 [==============================] - 5s 77us/step - loss: 0.2212 - acc: 
0.9346
Epoch 2/5
60000/60000 [==============================] - 3s 52us/step - loss: 0.0957 - acc: 
0.9712
Epoch 3/5
60000/60000 [==============================] - 3s 52us/step - loss: 0.0690 - acc: 
0.9790
Epoch 4/5
60000/60000 [==============================] - 3s 52us/step - loss: 0.0524 - acc: 
0.9828
Epoch 5/5
60000/60000 [==============================] - 3s 52us/step - loss: 0.0424 - acc: 
0.9864
<tensorflow.python.keras.callbacks.History object at 0x2b9f6feb7f28>
>>> model.evaluate(x_test, y_test)
10000/10000 [==============================] - 0s 30us/step
[0.06862098166315118, 0.9798]
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On-demand  �'"�� Jupyter Notebook �C9
• =A&�%�*.�!�7	�(--no-browser )�IP�%0"�=A&�%(--ip=`hostname`)�<6
C9�
• =A&�%>�g0004��$��1�token=e7f0ba….���4��(,
�;8���
• $��1?5�-�$FH��#)�/$8888�BI���32
����D:�����

�1"$�/�5J�TensorFlowGE��1"$�/�

��)��	
 �(�	�((
��/ �����
• �1"$�/� �'"C9

[username@es3 ~]$ qrsh –l rt_F=1 –g �/�+> –l h_rt=01:00:00

[username@g0004 ~]$ module load python/3.6/3.6.5
[username@g0004 ~]$ module load cuda/9.0/9.0.176.4 cudnn/7.4/7.4.2
[username@g0004 ~]$ source ~/Sample/v_tf_gpu/bin/activate
(v_tf_gpu) g0004 $ jupyter notebook --no-browser --ip=`hostname` >> jupyter.log 2>&1 &
(v_tf_gpu) g0004 $ jupyter notebook list
http://g0004.abci.local:8888/?token=e7f0ba979d4ffd9eeb7e6debf5a326f853fc289583f92dc5:: 
/fs3/home/username

[username@es3 ~]$ module load python/3.6/3.6.5
[username@es3 ~]$ source ~/Sample/v_tf_gpu/bin/activate
(v_tf_gpu) es3 $ pip install --upgrade pip

(v_tf_gpu) es3 $ pip install jupyter
(v_tf_gpu) es3 $ deactivate

5J�Python�;8�
GE�@8
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• 58���	 Jupyter Notebook;.)����&�token=e7f0b…��H
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SSH�&�$0*
(Windows PuTTY)

(Mac/Linux)
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http://localhost:18888/?token=e7f0ba979d4ffd9eeb7e6debf5a326f853fc289583f92dc5

[username@es3 ~]$ssh -L 18888:g0004:8888 -l usename -i ~/.ssh/id_rsa_hpc-p 10022 localhost

• 58������!�$	[���$�]��B�#���[Change settings…] > 
[Connection]>[SSH]>[Tunnels]�,E

• %��&)�SSH�&�$7/(D�:G
2+0*@��&�$�7/��.
Source port  : 18888
Destination  :  58�������6: ��=C
?) g0004:8888
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[New]�������
[Python 3]���
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5�*8�Pythonno.,�
06�!'$&

: �#�P����[RUN]��%"�
(��� SHIFT+ENTER)

;/4�-2���
.,F�T1
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$ ssh-keygen [-t type of key] [-b bits] [-C comment] [-f krl_file]  

���/� ��
-t C@5�0>�:1
ABCI���RSA, ECDSA-�� Ed25519 ��$� 
-b ��� bit 8
ABCI���RSA�2048bit9), ECDSA�256/384/521bit, Ed25519 �-,

�256b it ��$� 
-f ��#��&�*2"��#��&;

4H?
[username@userpc ~]$ �����	�
	
���������������
Generating public/private rsa key pair.
Enter passphrase (empty for no passphrase):
Enter same passphrase again:
Your identification has been saved in ./ssh/id_rsa.
Your public key has been saved in ./.ssh/rsa.pub.
�
[username@userpc ~]$

"�'�!/2�=<
BAD�*2"�
S3D�*2"�

52



�/���)��
���� �������	
(�

6/H
[user@yourpc ~]$ssh -L 10022:es:22 -l usename as.abci.ai
The authenticity of host 'as.abci.ai (0.0.0.1)' can't be established.
RSA key fingerprint is XX:XX:XX:XX:XX:XX:XX:XX:XX:XX:XX:XX:XX:XX:XX:XX.

Are you sure you want to continue connecting (yes/no)? yes  
Warning: Permanently added ‘XX.XX.XX.XX' (RSA) to the list of known hosts.
Enter passphrase for key '/home/username/.ssh/id_rsa':   

Welcome to ABCI access server.
Please press any key if you disconnect this session.

• ����(."���I;
�(."

$ ssh -L socket:host:hostport -l login_name [–i identity_file] as.abci.ai  

����� ��
-L SSH!.$+��-��+�'�!GJ�socket�=3�ChDA�

host:hostport�
es:22�=3���Ch8D�
-l -��.>�ABCI���.!�=3
-i OLP&��+�%��=3

�����)#+
��N?���
2�SSHI;�BE���	�F9

-��.:M1* ���
%�&,��05

yes �05

<417@
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[user@yourpc ~]$ssh -p 10022 -l usename localhost
The authenticity of host 'as.abci.ai (127.0.0.1)' can't be established.
RSA key fingerprint is XX:XX:XX:XX:XX:XX:XX:XX:XX:XX:XX:XX:XX:XX:XX:XX.

Are you sure you want to continue connecting (yes/no)? yes  
Warning: Permanently added ‘XX.XX.XX.XX' (RSA) to the list of known hosts.
Enter passphrase for key '/home/username/.ssh/id_rsa':

[username@es3 ~]$

• ����', ���B:
– ������#B:
�C����(!)�5�	6?

�', 
$ ssh -p port -l login_name [–i identity_file] localhost  

�����  �
-p SSH�,")�92��&��@D�
-l +��,=�ABCI���,��<2�
-i GEH%��)
$��<2

$�%*��04

yes �04

;317>

+��,8F��
/.� es3�+��,
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[user@yourpc ~]$scp -P 10022 localfile usename@localhost:/remote-dir
Enter passphrase for key: ++++++++    

local-file    100% |***********************|  file-size  transfer-time
[username@es3 ~]$

• ����#)��
� ��&�34
�#)����!(���

�#)� (��)(��)

$ scp [–i identity_file] -P port localfile username@localhost:/remote-file  

�/��� ��
-i 98: ��&����2-
-P SSH�)�&�0-	
"��57�

localfile 1/,PC*���'��%� ��&��
remote-dir-file %$�����'��%� ��&��

�� '��

$ scp [–i identity_file] -P port username@localhost:/remote-file localfile
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