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Using IPython for AST Visualization

IPython provides a decent environment for visualizing the transformation of the abstract syntax trees
(AST) of the specializaed kernels.  Following these simple guidelines can make it easier to write and
debug the multiple node transformation passes that are necessary to implement a specialized kernel


Installing IPython

ipython can be installed in several different ways depending on your platform:  See
installing ipython [http://ipython.org/install.html].  Just using pip seems to work
fine on OSX.




Starting IPython

In the shell:

cd $CTREE
ipython notebook





This will start an ipython server and open the dashboard window in the browser.  From the dashboard click
New Notebook.  You will add one or more sections of python code in cells on the notebook page.  The ipython
interpreter for this page will be running just as if you had started the regular python interpereter.




Let’s Visualize

In the first cell, lets import our tools and write a function who’s AST we shall visualize:

import ctree

def f(a):
    for x in range(10):
        a[x] += x

tree1 = ctree.get_ast(f)
ctree.ipython_show_ast(tree1)





Hit the play button, the tree should render and a new cell should be created below the tree image.

[image: _images/ipython_example_tree_1.png]
In the next cell let’s transform that tree using the basic py conversions:

from ctree.transformations import PyBasicConversions

t = PyBasicConversions()
tree2 = t.visit(tree1)
ctree.ipython_show_ast(tree2)





Once again hit the play button and the transformed tree will appear

[image: _images/ipython_example_tree_2.png]






          

      

      

    

  

    
      
          
            
  
Ctree Development Tips


Using VirtualEnv

If you want to switch between multiple versions of Python, and/or keep ctree dependences out of your system site-packages, you can use virtualenv to create standalone python installations and switch between them easily.

To get started, install virtualenv using pip:

pip-2.7 install virtualenv





Then, create a virtual environment. We have a .gitignore entry in place to ignore venv-* directories:

cd $CTREE
virtualenv-2.7 venv-2.7





Use activate to switch to the new installation:

source venv-2.7/bin/activate





Check out your new python and pip binaries:

zsh% which python
./venv-2.7/bin/python

zsh% which pip
./venv-2.7/bin/pip





Install ctree dependencies using the current pip:

pip install nose Sphinx numpy coverage
cd $LLVMPY
LLVM_CONFIG_PATH=... python setup.py install





Change back to the ctree directory and run the test suite to make sure everything is okay:

cd $CTREE
nosetests





To switch back to your default python installation, run:

deactivate





You can re-activate the virtualenv at any time using:

source venv-2.7/bin/activate








Cleaning the Folder of Temporary Files

If ctree is exiting uncleanly it may leave compilation directories in the temporary folder. If there are lots of them, rm may not be sufficient to remove them:

$ CTREE_TMP_DIR=/var/folders/k3/_z9txmtx3vd1t_64hbx9y4qr0000gn/T
$ rm -rf $CTREE_TMP_DIR/ctree-*
zsh: argument list too long: rm





Use a command like the following to rememdy the situation:

$ find $CTREE_TMP_DIR -name "ctree-*" | xargs rm -rf











          

      

      

    

  

    
      
          
            
  
Ctree Installation


Dependencies


	Install Python 2.7.x [http://python.org/].

	Install Clang and LLVM 3.3 [http://llvm.org/].

	Install llvmpy [http://www.llvmpy.org/].






Building ctree

Ctree is available from GitHub and must be built from source:

$ git clone git@github.com:ucb-sejits/ctree.git
$ cd ctree
$ python setup.py install





To verify your installation, install nose:

$ pip install nose





And run nosetests:

$ nosetests
......................................................................
....S...............................................S.S...............
......................................................................
......
----------------------------------------------------------------------
Ran 216 tests in 1.220s

OK (SKIP=3)











          

      

      

    

  

    
      
          
            
  
ctree.opentuner package


Submodules




ctree.opentuner.driver module




Module contents







          

      

      

    

  

    
      
          
            
  
ctree.np package


Module contents







          

      

      

    

  

    
      
          
            
  
Using a WattsUpMeter

ctree includes support for a WattsUp? Pro meter.
For more information on this device see watts up meters [https://www.wattsupmeters.com/secure/products.php?pn=0]

ctree supports the device directly with in it’s autotuning.
Programmatic access to the device is included in the ctree.metrics package.

The device is finicky, it is sometimes useful to talk to the device directly through an
interactive shell in order to confirm it is working


Using the interactive shell

From the command line:

ctree --wattsupmeter





or in the cast that the shell cannot guess the device name:

ctree --wattsupmeter -p /dev/[name of usb device]





or directly (assuming you are in the ctree directory) via:

python ctree/metrics/wattsupmeter.py -i





The interpreter has a simple list of commands that can be listed
via the help command.  Direct commands and their response can be typed
in at the prompt:  See
watts up meter API [https://www.wattsupmeters.com/secure/downloads/CommunicationsProtocol090824.pdf].

Usually the following commands are all it takes to see what’s going on:

record
get_recording





The interpreter uses gnu getline so the standard arrow key magic is available.
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Using OpenMP with ctree

ctree can be configured to use Intel’s version of Clang [http://clang-omp.github.io/] with support for OpenMP.




Dependencies

On OSX, ensure that you have the XCode Command Line Tools installed:

xcode-select --install






Installing OpenMP/Clang

These instructions are a combination of instructions found from
http://clang-omp.github.io/,
http://llvm.org/docs/GettingStarted.html
and https://www.openmprtl.org/.

First, get the source code:

$ git clone https://github.com/clang-omp/llvm
$ git clone https://github.com/clang-omp/compiler-rt llvm/projects/compiler-rt
$ git clone -b clang-omp https://github.com/clang-omp/clang llvm/tools/clang





IMPORTANT: At this point you need to decide where you want to install your llvm.  For this example
We will assume that it will be in /usr/local/llvm_build, for the next step do this from the command
line, via:

$ export LLVM_BUILD_PATH=/usr/local/llvm_build  # Change this for your particular environment
$ mkdir $LLVM_BUILD_PATH





Depending on the location of LLVM_BUILD_PATH it may be necessary to use sudo with the mkdir command above, and
in that case you may also want to make that directory owned by someone other than root

Now, build clang/llvm:

$ mkdir build
$ cd build
$ ../llvm/configure --enable-optimized --prefix=$LLVM_BUILD_PATH
$ REQUIRES_RTTI=1 make
$ make install





Download and install the Intel OpenMP Runtime Library from
https://www.openmprtl.org/, or by installing the
Intel Compilers [http://software.intel.com/en-us/intel-compilers].
You can use the evaluation version of the Intel compilers which will install
the OpenMP runtime library.  After 30 days the compilers will cease to work but
the runtime library will still be usable.


	Setup your environment variables for a linux system (add this to your .bashrc or .zshrc) in your shell configuration.::

	export LLVM_BUILD_PATH=/usr/local/llvm_build  # Change this for your particular environment
export OPENMP_RUNTIME_PATH=/usr/local/open_mp # Change this

export LLVM_BUILD_PATH=/usr/local/llvm-omp
export OPENMP_RUNTIME_PATH=/opt/intel/composerxe

export LD_LIBRARY_PATH=/opt/intel/composerxe/lib

export CPLUS_INCLUDE_PATH=/usr/include/:/usr/include/c++
export C_INCLUDE_PATH=/usr/include/:/usr/include/c++

export PATH=$LLVM_BUILD_PATH/bin:$PATH
export C_INCLUDE_PATH=$LLVM_BUILD_PATH/include:$OPENMP_RUNTIME_PATH/include:$C_INCLUDE_PATH
export CPLUS_INCLUDE_PATH=$LLVM_BUILD_PATH/include:$OPENMP_RUNTIME_PATH/include:$CPLUS_INCLUDE_PATH
export LIBRARY_PATH=$LLVM_BUILD_PATH/lib:<OpenMP library path>:$LIBRARY_PATH
export LD_LIBRARY_PATH=$LLVM_BUILD_PATH/lib:<OpenMP library path>:$LD_LIBRARY_PATH





On Mac OS X, replace LD_LIBRARY_PATH with DYLD_LIBRARY_PATH.:

export LLVM_BUILD_PATH=/usr/local/llvm_build  # Change this for your particular environment
export OPENMP_RUNTIME_PATH=/usr/local/open_mp # Change this

export LLVM_BUILD_PATH=/usr/local/llvm-omp
export OPENMP_RUNTIME_PATH=/opt/intel/composerxe

export LD_LIBRARY_PATH=/opt/intel/composerxe/lib

export CPLUS_INCLUDE_PATH=/usr/include/:/usr/include/c++
export C_INCLUDE_PATH=/usr/include/:/usr/include/c++

export PATH=$LLVM_BUILD_PATH/bin:$PATH
export C_INCLUDE_PATH=$LLVM_BUILD_PATH/include:$OPENMP_RUNTIME_PATH/include:$C_INCLUDE_PATH
export CPLUS_INCLUDE_PATH=$LLVM_BUILD_PATH/include:$OPENMP_RUNTIME_PATH/include:$CPLUS_INCLUDE_PATH
export LIBRARY_PATH=$LLVM_BUILD_PATH/lib:<OpenMP library path>:$LIBRARY_PATH
export LD_LIBRARY_PATH=$LLVM_BUILD_PATH/lib:<OpenMP library path>:$LD_LIBRARY_PATH

export DYLD_LIBRARY_PATH=/opt/intel/composerxe/lib:$DYLD_LIBRARY_PATH





Download and checkout gentoo90’s llvmpy branch with llvm-3.4 support and build
it:

$ git clone -b llvm-3.4 http://github.com/llvmpy/llvmpy.git
$ cd llvmpy
$ LLVM_CONFIG_PATH=YOUR_INSTALL_PATH/bin/llvm-config python setup.py install





Update your ~/.ctree.cfg to use the proper clang and the openmp RTL:

[omp]
CC = /Users/your_name/opt/llvm-omp-3.4/bin/clang
CFLAGS = -march=native -O3 -fopenmp -I/opt/intel/composerxe/include











          

      

      

    

  

    
      
          
            
  
Ctree Tutorial

See ArrayDoubler [https://github.com/ucb-sejits/ctree/blob/master/examples/ArrayDoubler.py] for now.
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