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Case Study: Image Classification

➜ wget inception.tar.gz

➜ python fine_tune.py

➜ # Send the image
➜ # It’s CAT or DOG!

https://github.com/tensorflow/models/tree/master/inception
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Case Study: Games AI

import gym

env = gym.make(“MsPacman-v0“)

observation = env.reset()

for _ in range(1000):
env.render()
action = env.action_space.sample()
env.step(action)
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➜ vim train.py

➜ python ./train.py

➜ # “Hello, TensorFlow!”
➜ # 42

Introduce TensorFlow
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✤ TensorFlow is library
✤ Installed manually
✤ Configure manually
✤ Distributed manually
✤ Run and tune manually

Summary of TensorFlow
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Write the code

Copy to server

Run and test
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Ssh to server

OOM

Memory leak

Port used Disk fail

Copy to server



Distributed TensorFlow Workflow

Write the code Copy to server

Update the code

Copy to server

Run and test

Ssh to server2

OOM

Memory

Port Disk

Run and test

Ssh to server1

OOM

Memory

Port Disk



Distributed Cluster Management System

GPU Server

Compute Resource

App1 App2 App3 App4 App5 ……

The Business

CPU Server VMs AWS
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CNN RNN/LSTM RL

✤ Cloud computing instead of bare metal
✤ Submit the jobs instead of ssh + script
✤ Integrated with train and model service
✤ High availability and failover for train job
✤ Resource isolation and dynamic scheduling
✤ Parallel training and automatically tuning 

Cloud-ml: The Principles



Cloud-ml: All-in-one Platform
Part 1

Develop 
Environment

Part 2 Part 3

Train 
Jobs

Model 
Service

Part 4

Model zoo 
RPC clients 
……



TensorFlow + Kubernetes

Cloud-ml API

GPU Server

Compute Resource

AD MIUI Search Game Music

The Business

MapReduce / Spark

HDFS / FDS

CPU Server VMs AWS



Cloud-ml: Kubernetes Inside

Master

Kubelet / Docker

Container Container Container

Kubelet / Docker

Container Container Container

Kubelet / Docker

Container Container Container

etcd etcd

etcd



Cloud-ml: The Architecture

MLPCNN RNN/LSTM RL

Client

API

Etcd

K8S

FDS
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Cloud-ml: Train Job

API SDK Command Web



Cloud-ml: Train Job



Cloud-ml: Model Service
Cloud-ml Service / Cloud Storage

Online Services Offline Devices

Busi-
ness

Busi-
ness

Busi-
ness

Busi-
ness

Deploy with APIs Deploy in Android/iOS

Provide RPC APIs Provide trained models



Cloud-ml: Predict Client

Cloud-ml Services / Cloud Storage

Services with gRPC or HTTP interfaces

Java client

Python client

C++ client

Android client

Go client

Image API, Voice API     Text API, Video API
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https://github.com/tobegit3hub/deep_recommend_system/ https://github.com/tobegit3hub/distributed_tensorflow
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Practice: Distributed Training

2 PS 
2 Worker 
1 Master

{ 
  "ps": [“127.0.0.1:3001”, "127.0.0.1:3002"],  
  "worker": [“127.0.0.1:3003”, "127.0.0.1:3004"],  
  "master": [“127.0.0.1:3005"] 
}

cloud-ml Train Job(PS 0)

Train Job(PS 1)

Train Job(Worker 0)

Train Job(Worker 1)

Train Job(Master 0)
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Practice: Storage Integration

✤ cloudml jobs submit -n linear -m trainer.task -u fds://cloud-ml-test/linear/trainer-1.0.tar.gz -c 0.5 -M 100M -g 1

✤ tensorboard --logdir fds://cloud-ml-test/linear/tensorboard/

✤ cloudml models create -n linear_model -v v1 -u fds://cloud-ml-test/linear_model

✤ cloudml models predict linear_model v1 -d ./data.json { 
    "keys_dtype": "int32", 
    "keys": [[1], [2]], 
    "X_dtype": "float32", 
    "X": [[10.0], [30.0]] 
}



Practice: Multi-tenantcy

✤ Authentication and Authorization 
✤ Delegate credential for users 
✤ Resource isolation with container 
✤ Resource quota for tenants
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✤ Dependencies in other languages 
✤ Build your own docker image 
✤ cloudml jobs submit -d $DockerImage
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Other frameworks? Possible!



Practice: Model Zoo
✤ Image APIs

✤ Voice APIs

Inception

Recognition Analyses

✤ Text APIs

✤ Other APIs

StyleTransfer Img2Txt

Translation

Classification

WaveNet

Segmentation Chatbot

Games AI Search
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Conclusion

Phase 1 Phase 2 Phase 3 Phase 4



@tobe迪豪

(Next Page)



Thanks


