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About Me

*%* HBase/Hadoop contributor
** OpenStack contributor o
%* Seagull(Docker Web UI) author LT

*%* TensorFlow/Kubernetes developer

>
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% System architect at 4Paradigm \ _ /
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% "A computer program is said to learn from
with respect to some class of and
if its performance at tasks in T,
as measured by P, improves with experience E." - Mitchell
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A3k * MR ° DSL * LR

%4555 * Spark * Parser * GBDT

5= * K6 * Libsvm * DNN
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° NB

Thrift server * SDK
Load balance ° Adapter
Hight available ° Online learning
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activation(0.7 + 0.6) = 1
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tensorflow tf

numpy np
tensorflow.examples. tutorials.mnist input_data

mnist = input_data.read_data_sets("./mnist/", one_hot=True)

learning_rate - 0.1
batch_size 10
train_epoch_number 100
display_interval - 10

X = tf.placeholder(tf.float32, [None, 784])
\/ +f nlarehnlder(+f flnat? INlonne 101 )

W = tf.Variable(tf.zeros([784, 10]), name "weight")
b = tf.Variable(tf.zeros([10]), name="bias")

pred = tf.nn.softmax(tf.matmul(x, W) + b)
loss = tf.reduce_mean(-tf.reduce_sum(y * tf.log(pred), reduction_indices=1))
Liddliii_Up LI LTIdlll. 0l dULCITLUCOSCCIITLUP LLINILZLCI \ LCariing_i dLC) -III.LII.LIII.LLC( LUbb)

init_op = tf.initialize_all_variables() ECUG
TUTL ob — fL* ()
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** Exploration
** Exploitation
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(p,v)=f,(s) and I=(z—v)* — 7" logp + c||6|]
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+ "UCB value": Q + U

+ Q: Sum_of_V(children) / N

% Vi quality value, from neural network

% N: visit times

%+ U: C* P * "vanila UCB"

% C:. Constant parameter to control exploration/exploitation

% P: probability to play, from neural network
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+ "UCB value": Q + U

+ Q: Sum_of_V(children) / N

<+ N: visit times
+ U:C*P * “vanila UCB"

% C:. Constant parameter to control exploration/exploitation
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% Op:k5 (Add/Minus/Multiple/Divide/Square...)

oo LN

o kiR

% B4 F% (Learning rate)

*%* Python operator override
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class AddOp(Op):

def __init___(self, inputl, input2, name="Add"):
super(AddOp, self).__init__(name)

isinstance(inputl, Op):
self._opl = ConstantOp(inputl)

self._opl = inputl

isinstance(input2, Op):
self._op2 = ConstantOp(input2)

self._op2 = input2

self._graph = graph.get_default_graph()
self._graph.add_to_graph(self)

def forward(self):
result = self._opl.forward()
result

self._op2.forward()

def grad(self, partial_derivative_opname=None):
result - self._opl.grad(partial_derivative_opname)
partial_derivative_opname)
result
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self._op2.grad(
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class PowerOp(0p):
def __init__ (self, input, power, name="Power"):
super(PowerOp, self).__init__(name)

isinstance(input, Op):
self._op = ConstantOp(input)

self._op = input
self._power - power

self._graph = graph.get_default_graph()
self._graph.add_to_graph(self)

def forward(self):
result = pow(self._op.forward(), self._power)
result

def grad(self, partial_derivative_opname=None):
isinstance(self._op, PlaceholderOp) isinstance(self._op, ConstantOp):

grad - 0
isinstance(self._op, VariableOp):

grad = self._power * pow(self._op.forward(), self._power - 1)

grad = self._power * pow(self._op.forward(), self._power - 1
) + self._op.grad(partial_derivative_opname)

grad
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basic_operation.py — tensorflow_examples

1° tensorflow tf

def main():
Sess tf.Session()

a = tf.constant(32.0)

2 b = tf.constant(10.0)

c-a+b
print(sess.run(c))

cC - a b
print(sess.run(c))

c-a~+ b
print(sess.run(c))

c-a’'b
print(sess.run(c))

__hame__ __main__

main()
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basic_operation.py — miniflow_examples

miniflow tf

def main():
Sess tf.Session()

a = tf.constant(32.0)
b = tf.constant(10.0)
c=a+b
print(sess.run(c))

cC - a b
print(sess.run(c))

c-a~+ b
print(sess.run(c))

c-a/b
print(sess.run(c))

__hame__ __main__

main()
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*%* TensorFlow vs MiniFlow(22x speedup)

* 125950.16 | 12.61>0.16 | 66.58 > 3.01

= add_operation git:(master) X
Benchmark scenario: add operation, epoch: 100000
Run time(s): 12.5948340893

= add_operation git:(master) X . ./multiple_operation
miniflow_multiple.py tensorflow_multiple.py
- multiple_operation git:(master) X

Benchmark scenario: multiple operation, epoch: 100000
Run time(s): 12.6196570396

- multiple_operation git:(master) X ../linear_regression
miniflow_linear_regression.py tensorflow_linear_regression.py
- linear_regression git:(master) X

Benchmark scenario: linear regression, epoch: 100000
Run time(s): 66.5865750313

|=» add_operation git:(master) X
|Benchmark scenario: add operation, epoch: 100000
|Run time(s): 0.163687944412

|=» add_operation git:(master) X . ./multiple_operation
Iminiflow_multiple.py tensorflow_multiple.py
|=» multiple_operation git:(master) X

|Benchmark scenario: multiple operation, epoch: 100000
|[Run time(s): 0.165066957474

|- multiple_operation git:(master) X ../linear_regression
Iminiflow_linear_regression.py tensorflow_linear_regression.py
|- linear_regression git:(master) X

|Benchmark scenario: linear regression, epoch: 100000
|Run time(s): 3.01005196571
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% AWS VMs %* Google
CloudML |
’:‘ AliCloud .x‘ .x‘ Azure ML Studio
VMs Xiaomi |
CloudML Xy fopﬂgsflgm
% AliCloud prop
VMs * AliCloud PAT
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Distributed

Distributed MXNet
TensorFlow

Kubernetes Executor
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FROM ubuntu:16.04
RUN apt-get update apt-get install -y ——no-install-re
build essential \
curl \
libfreetype6 dev \
libpngl2-dev \
libzmg3-dev \
pkg-config \
python \
python-dev \
rsync \
software properties-common \
unzip \
\
apt-get clean \
rm -rf /var/lib /apt/ lists

RUN pip no-cache-dir install \
http: /storage.googleapis.com tensorflow linux cpu/ 1

COPY jupyter_notebook_config.py /root .jupyter
COPY notebooks /notebooks
COPY run_jupyter.sh

EXPOSE 6006
EXPOSE 8888

WORKDIR "/notebooks"

CMD ["/run_jupyter.sh", "—--allow-root"]

Step 1: Build docker image

CloudML"”

csrf_exempt

def train(request):

request.method 'POST':

body ~ json.loads(request.body)

job_name - body.get('job_name"')

job_module_name body.get('module_name')
job_trainer_uri - body.get('trainer_uri')

job_args = body.get('job_args')

job_train_data_paths body.get('trainer_data_paths')
job_eval_data_paths -~ body.get('job_eval_data_paths')
job_output_path = body.get('output_path"')
job_master_spec ~ body.get('master_spec')

time_suffix

kubernetes_resource_name job_name + "-" time_suffix

train_container_run_commands ['"'/run_user_module.py",
job_trainer_uri, job_module_name]

client = KubernetesClient().get_client()

Step 2: Implement APT service

115 - "Google

datetime.datetime.now().strftime("%m%sd%sHsM")
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deployment_object - {
"apiVersion": "extensions/vlbetal",
"kind": "Deployment",
"SpeC": {
"replicas": 1,
"template": {
"SpeC": {
"containers": [
{
""name": kubernetes_resource_name,
"image": docker_image,
'""command": container_run_commands,
"resources": {
"requests": {
"cpu": limit_cpu,
"memory": limit_memory,

Step 3: Submit to Kubernetes
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o A& : abstract void execute()

3 ~10 KTHRAN R -, 10+ HLEEE SIS 7+, 3 AutoMLE T-

** Hadoop/Spark/KubernetesZ 73

*%* More on https://www.4paradigm.com/support/help
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¥ Authentication

* Username / Password
* Access key / Secret key
* LDAP

%* Authorization

* Role-based access control
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User(1) Role(admin)

Permissionl Permission?2 Permission3

User(2)

Role(reader)

User(3) - ?  Permission4  Permissiond  Permission6
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