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Ja 3l JupyterLab

1. # Go to the notebooks directory.

2. cd /rapids

4. # Run the following command to start JupyterLab and set the logon password:

5. jupyter-lab --allow-root --ip=0.0.0.0 --no-browser --NotebookApp.token='your logon password’

7. # Exit jupyterlab: press Ctrl+C twice.

FTJF 00 55 2% % N http://(IP address of your GPU instance):8888 (75 % 7£ 2 4= 41 B JF
B¢ TCP 8888 i 1) # N jupyterlab %5 it & 3¢ 5L, % N\ )5 sy 4 o0 35 12 05 /)
Al R I B 5K

Z Jupyter

Password or token: | | Login

Token authentication is enabled

If no password has been configured, you need to open the notebook server with its login token in
the URL, or paste it above. This requirement will be lifted if you enable a password
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1. FTIFZE B fE H 5% rapids_notebooks_v0.7/cuml.
2. X FFF cuml_knn.ipynb SCA% .
3. s Run #%Hl 34T A AT .




C File Edit View Run Kemel Tabs Settings Help

- + : c K3 Launcher X | [ cuml_knn.ipynb X
[# > rapids_notebooks_v0.7> cuml | 1 B+ XOD0O El m C Markdownv
& Name - Last Modified 3
B data a day ago I
mage Search
@ [ cuml_knn.ipynb 23 minutes ago g

M ReADMEmd 2 3 days ago .
Introduction

The demo is composed of three core phases:

1. Dataset
2. Feature
3.KNN
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Download and Decompression

# the directory to save data
data_dir = './data’

# download and decompression
download_and_extract(data_dir)

>>> st110_binary.tar.gz has exist in current directory.
>>> Decompressing from ./data/st11@_binary.tar.gz....
Successfully decompressed
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https://cs.stanford.edu/~acoates/stl10/

Read Data

# the path of unlabeled data

path_unlabeled = os.path.join(data_dir, 'st110_binary/unlabeled X.bin')
# get images from binary

images = read_all_images(path_unlabeled)

print('>>> images shape: ', images.shape)

>>> images shape: (100000, 96, 96, 3)

3. B AR

4T show_image(image) 77 7%, FEALRE &~ — 5k 204 £ 9B A .
Show Image

import random
import matplotlib.pyplot as plt
%matplotlib inline

def show_image(image):
"""show image
fig = plt.figure(figsize=(3, 3))
plt.imshow(image)
plt.show()
fig.clear()

wnn

[10]: # random show a image
rand_image_index = random.randint(@, images.shape[0])
show_image(images[rand_image_index])
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Split Dataset

from sklearn.model_selection import train_test_split

train_images, query_images = train_test_split(images, test_size=08.1, random_state=z123)
print('train_images shape: ', train_images.shape)
print('query_images shape: ', query_images.shape)

train_images shape: (90000, 96, 96, 3)
query_images shape: (10000, 96, 96, 3)
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1. Tensorflow & ¥ ¥ &

Tensorflow BRIAMEH BT GPU W A7, AT Z B H#7 GPU WAFE45 cuml. X H
FEALT WA GPU N AE S 50k e J7 vk, Jivk 1: config.gpu_options.allow_growth =
True K ¥EE 4T TR AT N AE 0 BL . J73% 2. W AT LLE A 1 GPU P A7 LE 3l
config.gpu_options.per_process_gpu_memory_fraction = 0.3, MALERIA ¥ E T 0.3,
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Image Features

# set tensorflow params to adjust GPU memory usage, if use default params, tensorflow would use
# nearly all of the gpu memory, we need reserve some gpu memory for cuml.
import os

# only use device @

os.environ["CUDA_VISIBLE_DEVICES"] = "e"

import tensorflow as tf

from keras.backend.tensorflow_backend import set_session

config = tf.ConfigProto()

# method 1: allocate gpu memory base on runtime allocations

# config.gpu_options.allow_growth = True

# method 2: determines the fraction of the onerall amount of memory

# that each visibel GPU should be allocated.
config.gpu_options.per_process_gpu_memory_fraction = 8.3

set_session(tf.Session(config=config))

Using TensorFlow backend.

2. ResNet50(notop) 7l Il Zx #5574 K #;

14 F 2 T ImageNet %45 45 (1) ResNet50(notop) T JI £ 58 ) . 1% 5 A% 75 156 38 20 ) sk
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o Weights:AJ DLk #% None (B HL 9] 46 4k AL H {H ) 535 imagenet(pre-training on
ImageNet), It 4b 1% # imagenet.

o include_top:/& 75 £ 75 % > ResNet50 M 45 &5/ i o — N 242, AR GIfE
FH 4 22 10 2 B EL 1) 32 22 H 10 2 AT AR AE SR B AE B R 43 2%, BT DAk b ¥ e M
False.

o input_shape: & J % A shape, NATEZSH, %S A A Y include_top W E N
False i A4 o] LAfd F, & F 4504 3 /) inputs channels, H. %8 Al & A N AK T
32. LA (96, 96, 3)-



o pooling:*% inculde_top &%~ False i, 7F Z & @itk Z B0, 1 LU A None B¢
avg ¢ max, W% ¥ 2N None #i i &y 4D tensor, avg Al max %t v 2D tensor,
Ak £ avg B max. A4k 1%k max.

from keras.applications.resnet50 import ResNet50
from keras.preprocessing import image
from keras.applications.resnet50 import preprocess_input

# download resnet50(notop) model (first running) and load model
model = ResNet50(weights='imagenet’, include_top:False,Iinput_shape=(96, 96, 3),]pooling:’max')

WARNING:tensorflow:From /root/anaconda3/envs/rapids/lib/python3.6/site-packages/tensorflow/python/framework/op_def_library.py:263:
colocate_with (from tensorflow.python.framework.ops) is deprecated and will be removed in a future version.

Instructions for updating:

Colocations handled automatically by placer.

Downloading data from https://github.com/fchollet/deep-learning-models/releases/download/v@.2/resnet50_weights_tf_dim_ordering_tf_k
ernels_notop.h5

94658560/94653016 [ 1 - 9s Qus/step

f# Fl model.summary() 2 & 1 74 1) /4 4% 45 K4

[10]: # network summary
model. summary ()

add_16 (Add) (None, 3, 3, 2048) © bnSc_branch2c[@][@]
activation_46[0][0@]

activation_49 (Activation) (None, 3, 3, 2048) © add_16[0][0]

global_max_pooling2d_1 (GlobalM (None, 2048) ) activation_49[@][@]

Total params: 23,587,712
Trainable params: 23,534,592
Non-trainable params: 53,120

3. KRR B

i H model.predict() 75 ¥ 25 5l X 43 #1) Ja 1 P8 A B 08 45 138 47 SRR AE 2 HL .

%%time
train_features = model.predict(train_images)
print('train features shape: ', train_features.shape)

train features shape: (90000, 2048)
CPU times: user 33.6 s, sys: 7.94 s, total: 41.5 s
Wall time: 36.3 s

%%time
query_features = model.predict(query_images)
print('query features shape: ', query_features.shape)

query features shape: (10000, 2048)
CPU times: user 3.64 s, sys: 704 ms, total: 4.34 s
Wall time: 3.76 s
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cuml KNN

from cuml.neighbors import NearestNeighbors

%¥%time
knn_cuml = NearestNeighbors()
knn_cuml.fit(train_features)

CPU times: user 888 ms, sys: 6@ ms, total: 948 ms
kiall time: 192 ms

%%time
distances_cuml, indices_cuml = knn_cuml.kneighbors(query_features, k=3)

CPU times: user 1.59 s, sys: 492 ms, total: 2.8 s
biall time: 791 ms

2. fdi F sklearn KNN 47 AH ALl B B8 2%

[ cuml KNN ¢ K {8 %y 3(n_neighbors=3), [ A CPU(n_jobs=-1)i 173
W, ZMIAA BN 8 #% CPU.

sklearn KNN

5]: from sklearn.neighbors import NearestNeighbors

¢ %%time
knn_sk = NearestNeighbors(n_neighbors=3, metric='sqeuclidean', n_jobs=-1)
knn_sk.fit(train_features)

CPU times: user 856 ms, sys: 36 ms, total: 892 ms
Wall time: 114 ms

1: %%time
distances_sk, indices_sk = knn_sk.kneighbors(query_features, 3)

CPU times: user 18.2 s, sys: 29.9 s, total: 48.1 s
Wall time: 7min 34s
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o distance: i 1) K /MRS E, AREHIHEE 7 10000 5K E A, KAE N 3, A
distance.shape=(10000, 3).
o indices: Xf M A K 2 5l, indices.shape=(10000, 3).
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Compare

# compare the distance obtained while using sklearn and cuml models
(np.abs(distances_cuml - distances_sk) < 1).all()

True
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# get random indices

random_show_index = np.random.randint(8, query_images.shape[@8], size=5)
random_query = query_images[random_show_index]

random_indices = indices_cuml[random_show_index].astype(np.int)
random_distances = distances_cuml[random_show_index]

# show result images

for query_image, sim_indices, sim_dists in zip(random_query, random_indices, random_distances):
sim_images = train_images[sim_indices]
show_images(query_image, sim_images, sim_dists)

dist: 21340.9 3 dist: 24346.3

dist: 17354.0 dist: 22035.5
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