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Deep Learning Introduction
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Deep Learning Introduction
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TensorFlow Introduction

TensorFlow: Machine Learning for Everyone

Flexible

[Distributed] [ Multi ]

Platforms

[ Multi

s TensOrFlowy (e

Research
&
Production

EHWAT | [TZMLif

Open Source

Fast, Flexible, and Production-Ready
Python and C++ API

Distributed Processing

Supports CPUs & GPUs

Machine Learning & Deep Neural Network

Based on data flow graphs
<
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TensorFlow Introduction -- Supports Many Platforms CQ') T
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ITNi5

TensorFlow: Machine Learning for Everyone

Android
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TensorFlow Introduction -- Supports Many Languages

TensorFlow: Machine Learning for Everyone

\= Haskell
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TensorFlow Introduction -- Companies using TensorFlow —
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TensorFlow: Machine Learning for Everyone

() airbnb @arsys ARM CEVA
CIST Q) peepMind 23 Dropbox eby
Go ) gle PRI intel) JD.COM 53R
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TensorFlow Introduction -- GitHub :; S5

163yun.com

TensorFlow: Machine Learning for Everyone

50000 Framework GitHub Star Count
B TensorFlow ........ 44508
TensorFlow ——, -
00 B scikit-learn ......... 16191
B caffe ... 15690
B CNTK i 9383
25000 B MXNet ............ 7896
Torch ovveeeveeen. 6285
M Theano ... 5568
12500
%
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TensorFlow Introduction -- run TensorFlow on Docker (,Q)

W7D | IT2x

163yun.com l"’

docker run -p 8888:8888 -p 6006:6006 cargo.caicloud.io/tensorflow/tensorflow:1.0.0

/ N

Jupyter Editor Port TensorBoard Port

=
— J u pyter Logout
Files Running Clusters
Select iterns to perform actions on them. Upload New- &
TensorBoard EVENTS IMAGES AUDIO GRAPHS DISTRIBUTIONS HISTOGRAMS
O - | &

Write a regex to create a tag group X

[ [O Deep_Learning_with_TensorFlow

[ spliton underscores
[ pata download links

Tooltip sorting method: default

Smoothing

—e 0.6

Horizontal Axis

STEP RELATIVE WALL

Write a regex to filter runs O
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TensorFlow Introduction -- Hello World e
.. [ T2 &

EEEEETY l.'

tensorflow tf .
sSession

"tensorflow version: " tf. version__
name_scope

session = tf.InteractiveSession()
constant
tf.name_scope('input'):

inputl = tf.constant([1.0, 2.0, 3.0]1, name = "inputl") variable

input2 = tf.Variable(tf.random_uniform([3]), name = "input2")
tf.global_variables_initializer().run()

tf.name_scope('add'):

output = tf.add(inputl, input2, name = "add")

writer = tf.summary.FileWriter("./log", session.graph)

< caicloudZ

output.eval()



TensorFlow Introduction -- TensorBoard

$ tensorboard --logdir ./log/
Starting TensorBoard at http://0.0.0.0:6006

TensorBoard

Fit to screen
i Download PNG

Run . -
m

Session -
runs (0)

Upload Choose File

Traceinputs = 1
Color @ structure
QO Device
O XLA Cluster
O Compute time
O Memory
colors  same substructure
()  unique substructure

Graph (* = expandable)
Namespace*
OpNode
Unconnected series*
Connected series*
Constant

Bo

Summary

Dataflow edge

Control dependency edge
Reference edge

SCALARS

input
input2 e
Assign read
[ -
(inpift2) .
> |
random_uniform
{random.
min O—+L__
mul
(-
T .
Random... o sub
shape O pt-e )

mput 777

IMAGES

>

AUDIO

7T

163yun.com

GRAPHS
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Distributed TensorFlow on Kubernetes &) XS
6

3yun.com

T8

ll.

There is no such thing as a free lunch -- Computation Problem

Inception-v3 model for ImageNet
e 25 million parameters
e 5 billion multiplication/addition operations each inference/forward-prorogate

on

HEH

l!l
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Distributed TensorFlow on Kubernetes

@Rt

There is no such thing as a free lunch -- Optimizing Problem

Structure of neural network is complex, it is difficult to directly solve
Iterative optimization algorithm -- gradient descent method

Need massive data and massive computation

It takes six months to reach 78% accuracy on single-machine

NEGATIVE SLOPE

POSITIVE SLOPE

-~

FLUCTUATION
close to the
LOCAL

MINIMUM

PLoCAL
MINIMUM

BLOBAL ¢
A1 IR LI

—’ Q—.
Decrease w Increase w

v
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Distributed TensorFlow on Kubernetes

O MAT | TN

+ % t
Cluster on

Tensor = kubernetes
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Distributed TensorFlow on Kubernetes ng XS

ITNi5

163yun.com

on local machine

with tf.device("/cpu:0"): /| 22§
varl = tf.Variable(...)
var2 = tf.Variable(...)
with tf.device("/gpu:0"): // iTE
output = tf.matmul(input + varl) + var2
loss = loss_function(output)

client

/job:local/task:0
CPUO  GPU:0

> <

<
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Distributed TensorFlow on Kubernetes — o m s
EH MAT | [TZdlisE

163yun.com A5 HEE

on a cluster of servers (1 Worker + 1 PS)

with tf.device("/job:ps/task:0/cpu:0"): /| 28]
varl = tf.Variable(...)
var2 = tf.Variable(...)

with tf.device("/job:worker/task:0/gpu:0"): I/ &
output = tf.matmul(input + varl) + var2
loss = loss_function(output)

client

. 2w

/job:worker/task:0 /job:ps/task:0
CPU:0  GPU0 CPU:0

> < _®
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Distributed TensorFlow on Kubernetes — o m s
EH MAT | [TZdlisE

>3yun.com YR

on a cluster of servers (1 Worker + 1 PS)

with tf.device("/job:ps/task:0/cpu:0"): /| 28]
varl = tf.Variable(...)
var2 = tf.Variable(...)

with tf.device("/job:worker/task:0/gpu:0"): I/ &
output = tf.matmul(input + varl) + var2
loss = loss_function(output)

client
. 2w )
/job:worker/task:0 /job:ps/task:0
CPUO, GPUO | . .~ | CPUD |
® < = »
|
|
: \- J
e e e e = = — — 1 <,
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Distributed TensorFlow on Kubernetes Q,) XS

l.
163yun.com ,'.'

on a cluster of servers (1 Worker + 1 PS)

with tf.device("/job:ps/task:0/cpu:0"): /| 28] e PStask
varl = tf.Variable(...) o Variables
var2 = tf.Variable(...) o Update parameters

with tf.device("/job:worker/task:0/gpu:0"): I/ &
output = tf.matmul(input + varl) + var2
loss = loss_function(output)

e Worker task

client o Pre-processing
e ~N o Loss calculation
/job:worker/task:0 /job:ps/task:0 o Back-propagation

CPU:0O :

<
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Distributed TensorFlow on Kubernetes — o m s
> AT | T2}

163yun.com R RS

on a cluster of servers (2 Workers + 1 PS)

with tf.device("/job:ps/task:0/cpu:0"): /| 23]
varl = tf.Variable(...)
var2 = tf.Variable(...)
inputs = tf.split(0, num_workers, input)
outputs =[]
for i in range(num_workers)
with tf.device("/job:worker/task:%d/gpu:0" % i): // ITE&
outputs.append(tf. matmul(input + varl) + var2)
loss = loss_function(output)

client
. a2 ) |
/job:worker/task:0 /job:ps/task:0 /job:worker/task:1

CPU:0O GPU:0 CPU:0 GPU:0 CPU:0O

>

~

L
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Distributed TensorFlow on Kubernetes &) XS

163yun.com

T2

MRS HEe

on a cluster of servers (2 Workers + 1 PS)

with tf.device("/job:ps/task:0/cpu:0"): /| 23]
varl = tf.Variable(...)
var2 = tf.Variable(...)
inputs = tf.split(0, num_workers, input)
outputs =[]
for i in range(num_workers)
with tf.device("/job:worker/task:%d/gpu:0" % i): // ITE&
outputs.append(tf. matmul(input + varl) + var2)
loss = loss_function(output)

client
. 2w ) |
/job:worker/task:0 /job:ps/task:0 /job:worker/task:1
CPU:0 “cpuo || ' cPUO

> > _
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Distributed TensorFlow on Kubernetes ng XS

163yun.com

runs on local machine

with tf.Session() as sess // 7=HBH session
sess.run(init_operation) // {1884
for _in range(NUM_STEPS) // JI|&403%
sess.run(train_operation) // i)l|%:

/[ tf.Session J\

/job:local/task:0
CPUO  GPU:0

> < 3

>
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Distributed TensorFlow on Kubernetes CQ') XS

on
163yun.com ' 3l i 5 ll"'

runs on a cluster of servers

‘— o

tf.Session
/job:worker/task:0 /job:ps/task:0
CPU:0  GPU0 CPU:0  GPU.0

- ~/ e 7 <
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Distributed TensorFlow on Kubernetes

runs on a cluster of servers

/[ tf.Session ]\

tf.train.Server

/job:worker/task:0
CPUO  GPU:0

®> <

>

©> AT
163yun.com

-

~

tf.train.Server

/job:ps/task:0
CPUO  GPU0

> <

e

~/

T8

<
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Distributed TensorFlow on Kubernetes CQD XS

T8

163yun.com

runs on a cluster of servers

/[ tf.Session ]\ / \

tf.train.Server T mm—————— ) {f.train.Server

/job:worker/task:0 /job:ps/task:0

CPU:0O GPU:0 CPU:0 GPU:0

®> <) \O¢/o

>
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Distributed TensorFlow on Kubernetes CQ') XS

T8

163yun.com

runs on a cluster of servers

clusterSpec = tf.train.ClusterSpec({ /I 7BR cluster spec
"worker"; ['192.168.1.100:2222", .. ],
"ps": ['192.168.1.101:2222", ...]})
server = tf.train.Server(clusterSpec, job_name = "worker", task_index = 0)
with tf.Session(server.target) as sess // {&E )\ server 3518 session
# do something ...
/[ ) 4 )

: \
tf.Session ]

tf.train.Server T mm—————— ) {f.train.Server

/job:worker/task:0 /job:ps/task:0

CPU:0O GPU:0 CPU:0 GPU:0

®> < > <)

192.168.1.100 192.168.1.101

>

<
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Distributed TensorFlow on Kubernetes CQ') XS

ITNi5

163yun.com

runs on a cluster of servers

ps
clusterSpec = tf.train.ClusterSpec({ /I 7BR cluster spec

"worker"; ['192.168.1.100:2222", .. ],

"ps": ['192.168.1.101:2222", ...]})
server = tf.train.Server(clusterSpec, job_name = "ps", task_index = 0)
# wait for incoming connections ...

server.join() [/ HEPEE. .

-
tf.Session ]\ / \
tf.train.Server — tf.train.Server

/job:worker/task:0 /job:ps/task:0

(|

CPU:0O GPU:0 CPU:0 GPU:0

®> < \O?/Q

192.168.1.100 192.168.1.101

>
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Distributed TensorFlow on Kubernetes CQ') XS

T8

163yun.com

on kubernetes

/job:ps/task:0 /job:ps/task:1
weights_1 weights_2
[ biases_1 ] [ biases_2 ]
/job:worker/task:0 /job:worker/task:1 /job:worker/task:2

(Chief)

L Ll ®» <

<
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Distributed TensorFlow on Kubernetes CQ') XS

T8

163yun.com

on kubernetes

/job:ps/task:0 /job:ps/task:1
deployment weights_1 weights_2
[ biases_1 ] [ biases_2 ]
services
pod
/job:worker/task:0 /job:worker/task:1 /job:worker/task:2
(Chief)
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Distributed TensorFlow on Kubernetes CQ') XS

T8

163yun.com

on kubernetes

/job:ps/task:0 /job:ps/task:1
deployment weights_1 weights_2

[biases_l ] @ [biases_z ]

services

pod

/job:worker/task:0 /job:worker/task:1 /job:worker/task:2
(Chief)

L Ll ®» <
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Distributed TensorFlow on Kubernetes CQ') XS

T2

163yun.com A5 BEE

on kubernetes

o T M mm e e o e e e o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e

/ /job:ps/task:0 /job:ps/task:1 \
deployment weights_1 weights_2

[biases_l ] @ [biases_z ]

services

pod

/job:worker/task:0 /job:worker/task:1 /job:worker/task:2
(Chief)

v (ve (e
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Distributed TensorFlow on Kubernetes CQ') XS

T8
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on kubernetes

Cluster Management

- Distributed TensorFlow e Deployment/pod for life cycle management
Fi . .
_______________ T T T T T T T T T T T T e e Namespace for resource isolation
Update Z 1 | | | e Monitoring. alerting & loggin
| ' | Deep Worker Deep  Worker Desp Worker | 9. 9 gging
! Model Model Model |
Params { 4 -Ilul 4 ‘:‘ut -Ilul :
R - . N Network
] : | - - -
------------------------------------------------ | e Services for service discovery
}
B L storage
T } I map | e PV/PVC for persistent storage
é O O 0O é | e GlusterFS, ceph for distributed storage
CPU GPU GPU GPU CPU i
<
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T Intr tion -- TensorFl rvi — om
aas oductio ensorFlow as a Service C‘%) @%E leﬂ” 23
163yun.com fnnss*a)

ll.
f TensorFlow

_@. Kubernetes

CPU/Memory GPU GPU CPU/Memory

Microsoft Azure
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Taa$ Demo O, RMAT | [T A
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163yun.com

https://taas.caicloud.io
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http://taas.caicloud.io

b AT | TRl
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Q&A
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