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Deep Network

• Takes a long time for training
- Many forward/backward propagation and weight updates
- Many metrics multiplications

• Very quick for testing and use in practice
- One simple forward propagation 



GPU

• A graphics processing unit (GPU), also 
occasionally called visual processing 
unit (VPU), is a specialized electronic 
circuit designed to rapidly manipulate 
and alter memory to accelerate the 
creation of images in a frame buffer 
intended for output to a display.



GPU version

# Ubuntu/Linux 64-bit, GPU enabled, Python 2.7  
# Requires CUDA toolkit 7.5 and CuDNN v4. For other versions, see "Install from 
sources" below. 
$ export TF_BINARY_URL=https://storage.googleapis.com/tensorflow/linux/gpu/
tensorflow-0.9.0rc0-cp27-none-linux_x86_64.whl 

# Python 2 
$ sudo pip install --upgrade $TF_BINARY_URL 



http://solutionsreview.com/cloud-platforms/microsoft-beats-aws-google-on-cloud-storage-benchmark-test/





AWS GPU price in Oregon



EC2 Console: Oregon 



ubuntu,
GPU, 

12G or more



key to access the server



EC2: Create an instance



It’s ready to ssh!



Requires CUDA and CuDNN

# Ubuntu/Linux 64-bit, GPU enabled, Python 2.7  
# Requires CUDA toolkit 7.5 and CuDNN v4. For other versions, see "Install from 
sources" below. 
$ export TF_BINARY_URL=https://storage.googleapis.com/tensorflow/linux/gpu/
tensorflow-0.9.0rc0-cp27-none-linux_x86_64.whl 

# Python 2 
$ sudo pip install --upgrade $TF_BINARY_URL 



CUDA

http://tleyden.github.io/blog/2015/11/22/cuda-7-dot-5-on-aws-gpu-instance-running-ubuntu-14-dot-04/



cuDNN

https://no2147483647.wordpress.com/2016/01/16/setup-amazon-aws-gpu-instance-with-mxnet/



16 commends 
1 wget http://developer.download.nvidia.com/…/cuda-repo-ubuntu1404… 
2 sudo dpkg -i cuda-repo-ubuntu1404_7.5-18_amd64.deb 
3 sudo apt-get update 
4 sudo apt-get upgrade -y 
5 sudo apt-get install -y opencl-headers build-essential protobuf-compiler libprotoc-dev libboost-all-dev 
libleveldb-dev hdf5-tools libhdf5-serial-dev libopencv-core-dev libopencv-highgui-dev libsnappy-dev 
libsnappy1 libatlas-base-dev cmake libstdc++6-4.8-dbg libgoogle-glog0 libgoogle-glog-dev libgflags-dev 
liblmdb-dev git python-pip gfortran 
6 sudo apt-get clean 
7 sudo apt-get install -y linux-image-extra-`uname -r` linux-headers-`uname -r` linux-image-`uname -r` 
8 sudo apt-get install -y cuda 
9 nvidia-smi 
10 sudo apt-get install python-pip python-dev 
11 sudo pip install --upgrade https://storage.googleapis.com/…/tensorflow-0.8.0rc0-cp27-n… 
12 git clone https://github.com/nlintz/TensorFlow-Tutorials 
13 cd TensorFlow-Tutorials/ 
14 vi ~/.profile # add PATH, LD PATH 
15 source ~/.profile 
16 python 06_autoencoder.py



Add Path

• export PATH=/usr/local/cuda/bin:$PATH

• export LD_LIBRARY_PATH=/usr/local/cuda/lib64:$LD_LIBRARY_PATH



Requires CUDA and CuDNN

# Ubuntu/Linux 64-bit, GPU enabled, Python 2.7  
# Requires CUDA toolkit 7.5 and CuDNN v4. For other versions, see "Install from 
sources" below. 
$ export TF_BINARY_URL=https://storage.googleapis.com/tensorflow/linux/gpu/
tensorflow-0.9.0rc0-cp27-none-linux_x86_64.whl 

# Python 2 
$ sudo pip install --upgrade $TF_BINARY_URL 



Reuse ami-9e39dcf3 (N. Virginia)
      ami-38f60658 (oregon)

Perhaps, it will be unavailable when later CUDA versions are out.



Creating TensorFlow device (/gpu:0)





AWS GPU price in Oregon

2.6 * 24 * 30 = 1,872 USD



Spot instances



Spot instances



Price bidding



bill, bill, bill!



Check, stop, and terminate



Cloud Watch

http://docs.aws.amazon.com/AmazonCloudWatch/latest/DeveloperGuide/UsingAlarmActions.html#AddingStopActions



Stop when CPU utilization <= 0.3



Shutdown after training

$ screen

 

$ sudo -i 

# python train.py; shutdown -h now



Deep learning for Everyone 
Season 2 coming soon!
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