

Caffe Jacinto Installation Directions



· Caffe-jacinto build tested on clean install of Ubuntu 18.04 and python 2.7
· Depending on hardware, it may be necessary to install caffe for CPU or GPU only. Some commands will be slightly modified for either case. These are noted throughout this document
· CPU only builds will not work on Caffe  version >=0.17
· These directions were created by following a guide (https://chunml.github.io/ChunML.github.io/project/Installing-Caffe-CPU-Only/), (https://chunml.github.io/ChunML.github.io/project/Installing-Caffe-Ubuntu/) 
· It is recommended to have a terminal dedicated to this guide in order to keep paths consistent with the steps of this guide 
· Estimated install time: 3 hours ideally, could be several hours longer depending on use of proxy and missing/conflicting dependencies

Assumptions:
	git is installed and functioning
	Python 2.7 is installed


1) Install openCV
· Install version from script install-OpenCV.sh
· Place script in home directory and run the following from the containing directory:

$ chmod +x ./installOpenCV.sh
$ ./installOpenCV.sh

· Tested for OpenCV 3.3.1 on Ubuntu 18.04
· Attempts to use openCV version 2.4.8 and lower have failed during previous setup of Ubuntu 14.04 during setup of Caffe. It is recommended to use a newer version of openCV (e.g., 3.3.1), but distributions of 2. may still build correctly
· Test in Python
· If no errors occur, then OpenCV built correctly

$ python
$ import cv2
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2) Install Miscellaneous Dependencies
· Run the following commands

$ sudo apt-get install -y --no-install-recommends libboost-all-dev

$ sudo apt-get install libprotobuf-dev libleveldb-dev libsnappy-dev \ libopencv-dev libboost-all-dev libhdf5-serial-dev \
libgflags-dev libgoogle-glog-dev liblmdb-dev protobuf-compiler
$ sudo apt-get install libopenblas-dev liblapack-dev gfortran

· If building for GPU, also install CUDA
· https://developer.nvidia.com/cuda-toolkit

3) Clone caffe-jacinto repository
· Create a directory called “caffe” where you would like to install caffe

mkdir ~/caffe
cd ~/caffe

· From the “caffe” directory, clone the git repo with the following command:

$ git clone https://github.com/tidsp/caffe-jacinto.git

· Switch to relevant branches	
· If a GPU is present, use the most recent version of caffe (check with git branch -a)
· You should be on the most recent branch by default
· If compiling for CPU only, use caffe 0.16, as tidsp/caffe-jacinto is a fork of NVIDIA’s caffe version, which removed CPU only mode in caffe 0.17

$ cd caffe-jacinto
$ git checkout caffe-0.16

· Make a copy of Make.config.example and rename to Makefile.config

$ cp makefile.config.example Makefile.config

4) Modify caffe’s Makefile.config in your preferred text editor (vim, nano, etc.)

$ vim Makefile.config

· The comments in this file are helpful
· Reading through these may help identify things that need to be changed or commented/uncommented
· CPU vs. GPU
· If using CPU only mode, Uncomment the line:
CPU_ONLY := 1
· If using this mode, version should be <=0.16
· OpenCV version
· If using OpenCV Major version 3, uncomment the line “OPENCV_VERSION := 3”
· Ensure all lines referencing Anaconda are commented out, as building with this has been known to cause issues

# ANACONDA_HOME := $(HOME)/anaconda2

·  Uncomment the following line

WITH_PYTHON_LAYER := 1

· If installing for GPU, set to use OpenBLAS,otherwise skip to next step
· Several BLAS versions can be used, the following steps are for OpenBLAS
· Find line containing “BLAS := “ and change to the following

BLAS := open

· It may be necessary to build OpenBLAS (https://github.com/xianyl/OpenBLAS), ensure path matches the one in Makefile.config
· Save changes to Makefile.config and exit
· In vim, hit ESC and type “:wq” to save and quit
· In nano, ctrl+x to quit, enter “y” to save changes
· Fix line 214 in Makefile:

$ vim Makefile

· Go to line 214, which should be the following

 	LIBRARIES += opencv_core opencv_highgui opencv_imgproc 
  
· Change it to the following

	LIBRARIES += opencv_core opencv_highgui opencv_imgproc 
opencv_videoio

5) Install Necessary Python packages
Note: it is recommended to use the --user tag when installing some of these packages, in order to keep packages localized. This is left to the discretion of the user, but is included here. 
· If packages do not install due to permissions, prepend “sudo” and include “--user” to the following pip commands
· An additional tag may be required if using a proxy 
· --proxy=http://<proxy_address>:<port_number>	
· Install scikit and protobuf

$ pip install –-user scikit-image protobuf

· Go into caffe’s python directory, and install all required packages
· Be sure to include the same tags from the previous command

$ cd python
$ for req in $(cat requirements.txt); do pip install --user $req; done

· This command will continue with all installs even if some fail in the middle
· Rerun command to check that requirements are satisfied

6) Run the following command to build caffe
· If multiple cores are present in the CPU, this build can run much more quickly by adding the -j 4 line, where 4 Is the number of threads used to compile 
· Use less than or equal to the number of cores (running “nproc” will display number of cores)

$ cd ../
$ make all -j4

· Once this has finished, you may try running “make test ; make runtest” 
· These may not work, but that does NOT mean that caffe built incorrectly

7) Make the python package for caffe
· Make the python package for caffe

$ make pycaffe -j4

· Add caffe’s python bath to bashrc, where <caffe-root> is the caffe jacinto folder you have been building in

$ vim ~/.bashrc

· add the following to the bottom


export CAFFE_ROOT = <path-to-caffe-root>
export PYTHONPATH = $CAFFE_ROOT/python:$PYTHONPATH

· Source .bashrc to apply changes

$ source ~/.bashrc

· Try importing caffe in python

$ python
>> import caffe

· If no errors are thrown, then Caffe-jacinto has built successfully, and is ready to use!
· The most common errors are due to dependency issues rather than build issues





TI Specific Notes:
1) For pip installs, you may need to include --proxy=<proxy> after –user (before package names)
1. Proxy directions: http://opbuwiki.dal.design.ti.com/index.php/TI_Poxy_Setting
2. ensure the http_proxy and https_proxy environment variables are ste
2) Requried special configuration for “git” to clone from github properly
1. Git configuration directions: http://opbuwiki.dal.design.ti.com/index.php/Git_Tips_And_Tricks
2. If running on a non-TI linux distro, e.g., Ubuntu 18.04, stack overflow may be more helpful; the following command was recommended

git config --global http.proxy http://proxylocation.com:port







FAQ
Which Caffe version to use
Caffe 0.17 (and later) does not work with CPU only, but 0.16 and earlier does. Use version 0.16 for CPU only builds. A GPU is REQUIRED to build >=0.17, as NVIDIA removed CPU mode.

‘make test’ and ‘make runtest’ fail, did caffe not build correctly?
These are actually not required to know if caffe built properly. A better test of caffe’s build is making the pycaffe target, and attempting to import caffe in Python. The test and testrun targets did not work on any of the testing machines used to make these directions

Pip installs are failing with unhelpful error messages
If you are using a proxy, pip installs may fail (even with proxy tag) if the proxy environment variable is not set up. The pip error messages do not seem to provide very clear information as to why pip is failing installations. Check with “env | grep proxy”, set with “export http_proxy=http://<proxy>:<port>” (add username and password to front if necessary)

The problem may also be with permissions. You can prepend ‘sudo’ to run commands with the highest permissions, but be sure to use the –user tag here to keep the root libraries clean.
 
Error message for caffe import in Python includes _ZN5caffe10PyErrFatalEv
This is most likely occurring because the WITH_PYTHON_LAYER line is not uncommented. Go to Makefile.config and uncomment this line. Run the following command, and attempt to import again:

Make clean ; make all –j4; make pycaffe

Error message for caffe import in Python includes numpy.core.multiarray
This often happens during the skimage import. For some machines, the error message will change with subsequent import attempts during the same Python session, but this will be in the middle. To our knowledge, this is a version-specific error  for numpy. Numpy versions 1.10.0 and greater are known to work, despite caffe’s requirements stating that 1.7.0 is sufficient. Plenty of caffe installations have worked for much newer numpy versions; however, 1.10 to 1.11 version is suggested by caffe’s creators.
You may check the version of python being used either by 

$ python
>> import numpy 
>> numpy.version.version

or

$ pip show numpy

It may be necessary to manually remove python’s numpy installation(s), especially if pip is not properly uninstalling/upgrading numpy. This is more prevalent when numpy is installed in root (/usr/lib/python2.7/dist-packages).

Testing Caffe-Jacinto beyond the Python import
For peace of mind, it is a good idea to test Caffe on a dataset using a method that is known to work correctly. The following link is BVLC’s step-by-step guide to testing caffe: http://caffe.berkeleyvision.org/gathered/examples/cifar10.html

The following error occurs during build:
src/caffe/net.cpp:8:18: fatal error: hdf5.h: No such file or directory
This is a problem with the hdf5 library being used. It is likely that the library it needs is there, but is misplaced or misnamed. View the following link for steps to fix this: https://chunml.github.io/ChunML.github.io/project/Installing-Caffe-CPU-Only/
The solution is about almost halfway down the page, just after the “make all” command.


