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Linux VM Off CentOS 7 {2 O|2| AX|5t{ FH|otD £[4] HT o2 fO20|=

Last login: Sun Oct 27 07:53:37 2019 from 152.168.56.1
[root@localhost ~]# yum upgrade -y

Loaded plugins: fastestmirror

Loading mirror speeds from cached hostfile

* base: tyl.mirror.newmediaexpress.com

* extras: data.aonenetworks.kr

* updates: data.aonenetworks.kr
No packages marked for update
[root@localhost ~]# |
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«  Python &%

[root@localhost ~]# yum install python python3
Loaded plugins: fastestmirror

Loading mirror speeds from cached hostfile

* base: tyl.mirror.newmediaexpress.com

* extras: data.aonenetworks.kr

* updates: data.aonenetworks.kr

« Python 3.x version At&= {38l symbolic link =73

[root@Localhost bin]# unlink python

[root@Localhost bin]# 1s -al python*

LrwXxrwxrwx. root root 9 Oct 27 07:54 python2 -> python2.7
- rwXr-xr-Xx. root root 7216 Aug 7 09:52 python2.7

LrwXxrwxrwx. root root 9 Oct 27 08:04 python3 -> python3.6
- rwXr-xr-Xx. root root 11408 Aug 8 02:29 python3.6

- rwXr-xr-Xx. root root 11408 Aug 8 02:29 python3.6m
[root@localhost bin]# 1n -s /bin/python3.6 /bin/python
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« pip symbolic link =78

[root@localhost bin]# 1ln -s /bin/pip3.6 /bin/pip
[root@localhost bin]# 1s -al pip*

lrwxrwxrwx. 1 root root 11 Oct 27 08:11 pip -> /bin/pip3.6
Lrwxrwxrwx. 1 root root 9 Oct 27 08:04 pip-3 -> ./pip-3.6
Lrwxrwxrwx. 1 root root 8 Oct 27 08:04 pip-3.6 -> ./pip3.6
-rwxr-xr-x. 1 root root 407 Aug 8 02:05 pip3.6
[root@localhost bin]# |

 Jupyter notebook & X|
# Jupyter Notebook 2 LEAA & O] ZE2[A0|MCE 2l0|ERE, S4, A|Zetet 23S

IISksE B2 = = al
xotot EME B E0 &

[root@Localhost bin]# pip install jupyter
WARNING: Running pip install with root privileges 1is generally
--user instead.

Requirement already satisfied: jupyter in /usr/local/lib/python
Requirement already satisfied: jupyter-console in /usr/local/lib
pyter)
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Jupyter notebook A{H| 27 I} 47

[root@localhost bin]# jupyter notebook --generate-config
riting default config to: /root/.jupyter/jupyter notebook config.py

- Jupyter notebook H=& Al AFEE 2=

[root@localhost bin]# ipython

Python 3.6.8 (default, Aug 7 2019, 17:28:10)
Type 'copyright', ‘credits' or 'license’ for more information
IPython 7.9.0 -- An enhanced Interactive Python. Type '?' for help.

1 passwd

2 passwd()
Enter password:

Verify password:
2 'shal:dPa231c69e23:b59dc89694baad460275a79be30afcacd9132466"
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- A H&EZ 2l jupyter notebook AL LY =7
v" c.NotebookApp.ip = ‘server ip address’
v" c.NotebookApp.password = ‘0| THA O A - dot 2
v

c.NotebookApp.open_browser = False

203 ## The IP address the notebook server will listen on.
204 c.NotebookApp.ip = '192.168.56.1?8'I

276 c.NotebookApp.password = 'shal:d0a231c69e23:b59dc89694baadd60275a79be30afcacd9132466"
277

267 [.NotebookApp.open _browser = False
268

« Jupiter Notebook &3

[root@localhost homel]# jupyter notebook --allow-root
I 09:51:26.566 NotebookApp] Serving notebooks from local directory: /home
I 09:51:26.566 NotebookApp] The Jupyter Notebook is running at:

I 09:51:26.566 NotebookApp] Use Control-C to stop this server and shut down all kernels (twice t
skip confirmation).

[
[
[I 09:51:26.566 NotebookApp] http://192.168.56.178:8888/
[
0
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3.2 MXNet A %]

V-

Linux OSOf| Python 2 &-&3t1 CPU

v

v

Ofc HEHOZ MXNet MX| 7t

mujn

AEdteE B

rr
4o

pip install mxnet

pip install mxnet-mkl

MXNet =2 =T 0| X| 0| M MXNet 0| A M| 2 &|= CHYSEGPU 8

rir

j7[Xls5 =2l 7=

-

Package 1.1 141 137 121 1.1.0 1.00 0.12.1 0.11.0
mxnet-cul01mkl v v

mxnet-cu101 v v

mxnet-cul00mkl v v

mxnet-cul00 v v

mxnet-cu92mkl v v v v

mxnet-cu92 v v v v

mxnet-cu90mKkl v v v v v v v
mxnet-cu90 v v v v v v v
mxnet-cu80mKkl v v v v v v v v
mxnet-cu80 v v v v v v v v
mxnet-mk| v v v v v v v v
mxnet v v v v v v v v
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https://mxnet.incubator.apache.org/get_started?version=v1.5.1&platform=linux&language=python&environ=pip&processor=cpu

3. 7|28

3.3 MXNet AX| &0l

-
. OF2| python BET} HAX O 2 SEBH=X| 20I3}0] MXNet 0] HAXO =

(@]
A E A= X S 7ts

[root@localhost home]# python

Python 3.6.8 (default, Aug 7 2019, 17:28:10)

[GCC 4.8.5 20150623 (Red Hat 4.8.5-39)] on linux

Type "help", "copyright", "credits" or "license" for more information.

>>> import mxnet as mx

>>> a = mx.nd.ones((2,3))
>>> b =3 *¥ 2 + 1
>>> b.asnumpy()

array([[3., 3., 3.1,
[3., 3., 3.11, dtype=float32)
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4. 7|2 AI2tH

4.1 NDArray(1)
B

- MXNet 0| A Data M2|0f| AHEE|= NDArray £ A&

« jupyter notebook 22 M=%

(http://jupiter server ip:8888)

— Jupyter

Files Running Clusters

Select items to perform actions an them.

I_IO - .f

The notebook list is empty.
« H2ZEZE 25l "New” HES

: Ju pyter Untitled Last Checkpoint: 7A1ZH T (unsaved changes)

File Edit View Insert Cell Kernel Widgets Help

B+ = @ B | ¥ MRun B C MW | Code v

In [2]: from mxnet import nd
nd.array(((1,2,3),(5,6,7)))
Out [2]:
[[1. 2. 3]
[5. 6. 7.]]

<NDArray 2x3 @cpul0)>

S2sto 22 =E=

Quit Logout
Upload | Neww £
Name ¥ |  Last Modified File size
o [ =
= =1, 2D array & 49
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4. 7|2 AI2tH

4.1 NDArray(2)

V-

o ZXH1E MYAZI 2 x 32| NDArray & HHE = B

In [4]: x = nd.ones((?,3))
X

Out [4]:
[ 1. 1.1
[1. 1. 1.1]
<NDArray 2x3 @cpu(0)>

« 10fM 9 AtO|o| EHEDE Zf2 7HX|= 2 x 3 2 NDArray & PtE &= dHH

In [5]: v = nd.random.uniform{1,9,(2,3))
¥

Cut [5]:
[[5.390508 5.742757 6.7215147]
[7.754126 5.822107 7.863565 1]
<NDArray 2x3 @cpu(Q)>

« 2 2 MYT 2 x 3 2| NDArray & M3}

H EH
od

rr

In [9]: = = nd.full((2,3), 2.0}
X

[[2. 2. 2]
[z 2. 211
<NDArray 2x3 @cpu(0)>

\”)’]
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4. 7|2 AI2tH

4.2 Neural NetworkAi4ddiH

V-

«  27H2] Output & 7t%! Dense Layer ‘44

In [11: from mxnet import nd
from mxnet.gluon import nn
laver = nn.Dense(2)
laver

Out[1): Dense(None —> 2, linear)
« LeNet2 M8 IE

In [20]: | net = nn.Sequential()

# Add 3 sequence of lavers.

net add(nn.ConvZD(channels=6, kernel_size=5, activation="relu'),
nn.MaxPoo |2D(poo | _size=2, strides=2),
nn.ConveD{channe |s=15, kernel_size=3, activation="relu'},
nn.MaxPoo |2D(poo | _size=2, strides=2),
nn.Dense(120, activation="relu"),
nn.Dense(84, activation="relu"),
nn.Dense(10))

net

Out 201 Sequential(
(0): ConveDiNone —> 6, kernel_size=(5, 5), stride=(1, 1}, Activation{relu))
) MaxPool2D(size=(2, 2), stride=(2, 2), padding=(0, 0}, ceil_mode=False, global_pool=False, pool_tvpe=max, lavout=NCHW)
Vi Conv2D(None —> 16, kernel_size=(3, 3), stride=(1, 1), Activation(relu))
)1 MaxPoo|2D(size=(2, &), stride=(2, 2), padding=(0, 0}, ceil_mode=False, global_pool|=False, pool_tvpe=max, layvout=NCHW)
(4): Dense(None —» 120, Activation(relu))
V. Dense(None —> 84, Activation(relu))
y: Dense(None —> 10, linear)
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4. 7| = MEE

4.3 GPU AL

* GPUE AESHE CPUS ArE S WO Bl WA At 7ts
A0 Nvidia GPUZ & E[0f R, CUDAZF SdH 22 EX|&|0f RACHH,
MXNet 0| Al GPUE AL 7ts
v pip uninstall mxnet
v pip install mxnet-cu101
«  OFA7X|= AMDLY} Intel 3t 22 GPU= OHE! K| #SHA| &
« GPU ARG 2R3t 228{102 = 221 GPUY HIO|HE Hi8dl= 2 &

In [2]: from mxnet import nd, gpu, gluon, autograd
from mxnet.gluon import nn
from mxnet . gluon.data.vision import datasets, transforms
import time

x = nd.ones((3,4), ctx=gpu())
%
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« [IO|EE ZH|3}l12 Neural Network & =H|HCIH Gluon Trainer £ 28310
&2 M Jts

In [3]: gpus = mx.test_utils.list_gpus()

ctx = [mx.gpu()] if gpus else [mx.cpu(0), mx.cpu(1)]
net.initialize(mx.init.Xavier(magnitude=2.24), ctx=ctx)
trainer = gluon.Trainer(net.collect_params(), 'sgd', {'learning_rate': 0 OZ}H

In [ 1: epoch = 10
metric = mx.metric.Accuracy()
softmax_cross_entropy_lass = gluon. loss. SoftmaxCrossEnt ropyloss()
for | in range(epach):|
train_data.reset()
for batch in train_data:
data = gluon.utils split_and_load(batch datal0], ctx_list=ctx, batch_axis=0)
labe! = gluon.utils.split_and_load(batch.label [0], ctx_list=ctx, batch_axis=0)
outputs = []
with ag.record():
for x, v in zip(data, label)
z = net(x)
loss = softmax_cross_entropy_loss(z, v)
loss .backward()
outputs . append(z)
metric.update(label, outputs)
trainer.step(batch.datal0] . shapel[0])
name, acc = metric.get()
metric.reset()
print('training acc at epoch %d: %s=%f'%(i, name, acc))
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5. 22 0f| |

5.1 H|O|&{ EH][(1)

-

« 28 x 28 AO|=2| 00| AAH Y 00| X| 2l Fashion-Mnist H|O|E{ Al S AtESHO] Image
Recognition St= Of| Al
. mWost alo|e | M|
v Pip install matplotlib

- Ofgf ZEE SOl ot 20[Eg2|E FEL o500 AHET HO[HA S =H|

Im [2]: from mxnet import nd, gluon, init, autograd
from mxnet . gluon import nn
from mxnet gluon.data.vision import datasets, transforms
from [Python import display
import matplotlib.pyplot as plt
import time

In [3]1: mnist_train = datasets.FashionMNIST(train=True)
X, v = mnist_train[0]
("% shape: ', X .shape, 'X dtvpe', X.dtvpe, 'vi', v)

Downloading /root/ mxnet/datasets/fashion-mnist/train-images—Idx3-ubvte. gz from hitps://apache-mxnet s3-accelerate dualstack. amazonaw
s.comfgluon/dataset /fashion-mnist/train-images—idx3-ubvte gz. . .
Downloading /root/ mxnet/datasets/fashion-mnist/train-labels—idxl-ubvte.gz from hitps://apache-mxnet s3-accelerate dualstack.amazonaw
s.comfaluon/dataset/fashion-mnist/train-labels—idxi-ubvte gz. . .

Cut[3]: ("X shape: ', (28, 23, 1), '¥X dtype', numpy.uint8, 'v:', 2)
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5. 22 0f| |

5.1 H|O|E{ EH]|(2)

B

« NDArray Of (height, width, channel) 2 X&3&}1, Lable 2 X34,

HNEW 67hel =5 Eolxs 2E

In [22]: |'text.labels = ['t=shirt', ‘trouser', ‘'pullowver', 'dress'; ‘coat',
'sandal', 'shirt', 'sneaker', 'bag', 'ankle boot'l]
X, v = mnist_train[0:6]
# plot images
display.set_matplot!|ib_formats('svg')
_, figs = plt.subplots(1, X.shapelO], figsize=(5, 5))
for f,x,yi in zip(figs, X,v):
# 30220 by removing the last channel dim
f . imshow(x.reshape((28,28)) .asnumpy())
ax = f.axes
ax.set_title(text_labels[int(yi)l)
ax.title.set_fontsize(7)
ax.get_xaxis() .set_visible(False)
ax.get_vaxis() .set_visible(False)
plt.show()

pullover ankle boot shirt t-shirt dress coat
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5. 22 0f| |

5.1 H|O|E{ =H|(3)

-

«  Gluon model 0 Z=H|ot HO|HA4l2 &-&35t7| £5 HIO|HE (channe
o| M2 H3lstn HO|HE juiX|stD HSE HO|HE FEE_—TI_E

O o

In [5]: transformer = transforms.Compose( [
transforms . ToTensor(),
transforms Normalize(D 13, ©.31)1)
mnist_train = mnist_train.transform_first{transformer)

Im [6]: batch_size = 256
train_data = gluon.data. Dataloader(
mnist_train, batch_size=hatch_size, shuffle=True, num_workers=4)

In [7]1: for data, label in train_data:
print(data.shape, label.shape)
break

(256, 1, 28, 28) (256,)

In [8]: mnist_valid = gluon.data.vision.FashionMNIST(train=False)
valid_data = gluon.data. Dataloader(
mnist_wvalid. transform_first(transformer),
batch_size=batch_size, num_workers=4)

Downloading /root/ mxnet/datasets/fashion-mnist/t10k-images—idx3-ubyte.gz from hitps://apache-mxnet s3-accelerate. dualstack. amazonaw
s com/gluon/dataset/fashion-mnist/t10k-images—idx3-ubyte az. . .
Downloading /root/ mxnet/datasets/fashion-mnist/t10k—labels—idx1-ubyte.gz from hitps://apache-mxnet s3-accelerate.dualstack. amazonaw
s com/gluon/dataset/fashion-mnist/t10k-labels—idx1-ubyte az.. .

\u).nl

-22- O==NUp




5. 22 0f| |

5.2 Neural Network %™

V-

In [10]: net = nn.Sequential ()

net.add(nn.Conv2D{channels=6, kernel_size=5, activation='relu'),
nn.MaxPoo|2D{poo| _size=, strides=2),
nn.ConveD(channele=16, kernel_size=3, activation='relu'),
nn.MaxPoo | 2D{poo| _size=¢, strides=2),
nn.Flatten(),
nn.Pense(120, activation="relu"),
nn.Dense(84, activation="relu"},
nn.Dense(10))

net.initialize(init=init Xavier(}))

 Loss fuction 2 optimization method € E2|5l= 2 E

In [11]: softmax_cross_entropy = gluon. loss.SoftmaxCrossEntropyloss()

In [12]: trainer = gluon.Trainer(net collect_params(), 'sgd', {'learning_rate': 0.1})

\”)’]
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In 11311 def accloutput| label):
# output: [batch, num_outout) Float32 ndarray
# fabel. (batch, ) ini32 ndarray
return (output . argmax(axis=1) ==
label .astype( float32')) mean() asscalar()

A D

T Cﬁ

In [14]: for epoch in range(10}:

train_loss, train_acc, valid_acc = 0., 0., 0.

tic = time. time()
for data, label in train_data:

#lfOfWEfd + backward Epoch 0: loss 0.822, train acc 0.685, test acc 0.812, in 19.8 sec
with autograd. record(}): Epoch 1: loss 0467, train acc 0.827, test acc 0.844, in 21.6 sec

output = net(data) Epoch 2: loss 0.399, train acc 0.854, test acc 0.885%, in 19.6 sec

loss = softmax_cross_entropyloutput, label) Epoch 3¢ loss 0,362, train acc 0.868, test acc 0.874, in 19.3 sec
loss . backward() Epoch 4: loss 0.339, train acc 0.876, test acc 0.880, in 20.0 sec
# Upaéfe parameters ‘ Epoch 5: loss 0.317, train acc 0.885, test acc 0.891, in 20.6 sec
trawner.step(bat@h_swze) i Epoch 6: loss 0.304, train acc 0.888, test acc 0.830, in 19.7 sec
# C€/CU/3f9 lraining melrics Epoch 7@ loss 0.291, train acc 0.894, test acc 0.894, in 19.2 sec
tra}nfloss += loss.mean() .asscalar() Epoch §: loss 0,280, train acc 0.886, test acc 0,894, in 19.1 sec
train_acc += acc(output, label) Epoch 8@ loss 0,271, train acc 0,900, test acc 0.898, in 19.2 sec

# calculate validation accuracy
for data, label in valid_data:
valid_acc += acc(net(data), label)
print("Epoch %d: loss %.3f, train acc % 3f, test acc %.3f, in %.1f sec” % (
epoch, train_loss/len(train_data), train_acc/len(train_data),
valid_acc/len(valid_data), time.time()—tic))
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