

    
      
          
            
  
Welcome to Read the Docs

This is an autogenerated index file.

Please create an index.rst or README.rst file with your own content
under the root (or /docs) directory in your repository.

If you want to use another markup, choose a different builder in your settings.
Check out our Getting Started Guide [https://docs.readthedocs.io/en/latest/getting_started.html] to become more
familiar with Read the Docs.
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What follows is the Modified BSD License. See also http://www.opensource.org/licenses/BSD-3-Clause

Copyright (c) 2018, Soulaymen Chouri (doit@praisethemoon.org). All rights reserved.
Redistribution and use in source and binary forms, with or without modification, are permitted provided that the following conditions are met:


	Redistributions of source code must retain the above copyright notice, this list of conditions and the following disclaimer.


	Redistributions in binary form must reproduce the above copyright notice, this list of conditions and the following disclaimer in the documentation and/or other materials provided with the distribution.


	Neither the name of the author nor the names of other contributors may be used to endorse or promote products derived from this software without specific prior written permission.




THIS SOFTWARE IS PROVIDED BY THE AUTHORS "AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE AUTHORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.





          

      

      

    

  

    
      
          
            
  
CGraph
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C Computation Graph Library





Build Status:

[image: Build Status] [https://travis-ci.org/praisethemoon/cgraph]




About

CGraph, short for C Computation Graph is a C library for building Tensor graphs.
It will support a Lua API in the future.


You see the logo? Illuminaty confirmed







Optimizations

Uses BLAS for complex operations.

The current version focuses on clear code rather than highly performant.
Once everything is well tested, hard optimizations such as switch statements and others will be improved.
Also not all operations are written in blas, some uses classic for-loop, as I am still learning BLAS,
optimizations will come once the library becomes stable.




Dependencies:


	LAPACK: sudo apt-get install libblas-dev liblapack-dev


	cmake sudo apt-get install cmake


	probably build-essentials as well.





Notes


	Currently tested only on ubuntu 16.04


	Matrices are by default Row major (can be changed manually).









Limitations:


	Double numbers only.







Supported Operations:

|operator|type|lhs|rhs|uhs|implemented|implementation method|
|:---:|:---:|:---:|:---:|:---:|:---:|:---:|
|*|binary|double|double||:heavy_check_mark:|c|
|*|binary|double|vector||:heavy_check_mark:|blas|
|*|binary|double|matrix||:heavy_check_mark:|blas|
|*|binary|vector|double||:heavy_check_mark:|blas|
|*|binary|matrix|double||:heavy_check_mark:|blas|
|* (cross)|binary|vector|vector||:heavy_check_mark:|c|
|*|binary|matrix|vector||:heavy_check_mark:|blas|
|*|binary|matrix|matrix||:heavy_check_mark:|blas|
|+|binary|double|double||:heavy_check_mark:|c|
|+|binary|double|vector||:heavy_check_mark:|c|
|+|binary|double|matrix||:heavy_check_mark:|c|
|+|binary|vector|vector||:heavy_check_mark:|c|
|+|binary|vector|double||:heavy_check_mark:|c|
|+|binary|matrix|double||:heavy_check_mark:|c|
|+|binary|matrix|matrix||:heavy_check_mark:|c|
|+|binary|matrix|vector||:heavy_check_mark:|c|
|-|binary|double|double||:heavy_check_mark:|c|
|-|binary|double|vector||:heavy_check_mark:|c|
|-|binary|double|matrix||:heavy_check_mark:|c|
|-|binary|vector|double||:heavy_check_mark:|c|
|-|binary|vector|vector||:heavy_check_mark:|c|
|-|binary|vector|matrix||:heavy_check_mark:|c|
|-|binary|matrix|double||:heavy_check_mark:|c|
|-|binary|matrix|vector||:heavy_check_mark:|c|
|-|binary|matrix|matrix||:heavy_check_mark:|c|
|/|binary|double|double||:heavy_check_mark:|c|
|/|binary|vector|double||:heavy_check_mark:|c|
|/|binary|matrix|double||:heavy_check_mark:|c|
|^|binary|double|double||:heavy_check_mark:|c|
|^|binary|vector|double||:heavy_check_mark:|c|
|^|binary|matrix|double||:heavy_check_mark:|c|
|.|binary|vector|vector||:heavy_check_mark:|blas|
|^T*|binary|matrix|double||:heavy_multiplication_x:|c|
|^T*|binary|matrix|vector||:heavy_multiplication_x:|c|
|^T*|binary|matrix|matrix||:heavy_multiplication_x:|c|
|-|unary|||double|:heavy_check_mark:|c|
|-|unary|||vector|:heavy_check_mark:|c|
|-|unary|||matrix|:heavy_check_mark:|c|
|inv|unary|||double|:heavy_multiplication_x:|c|
|inv|unary|||vector|:heavy_multiplication_x:|c|
|inv|unary|||matrix|:heavy_multiplication_x:|c|
|T|unary|||matrix|:heavy_check_mark:|c|
|exp|unary|||double|:heavy_check_mark:|c|
|exp|unary|||vector|:heavy_check_mark:|c|
|exp|unary|||matrix|:heavy_check_mark:|c|
|log|unary|||double|:heavy_check_mark:|c|
|log|unary|||vector|:heavy_check_mark:|c|
|log|unary|||matrix|:heavy_check_mark:|c|




Example (Lua API):

local CGraph = require 'CGraph'
local array = CGraph.array


local function sigmoid(z)
    local Z = CGraph.variable("z")
    local sigmoid = CGraph.double(1) / (CGraph.double(1) + CGraph.exp(-Z))
    local graph = CGraph.graph("sigmoid", sigmoid)
    graph:setVar("z", z)
    local res = graph:eval()
    graph:plot()
    return res
end

print(sigmoid(CGraph.dot( CGraph.vector(3, array {0,0,0}), CGraph.vector(3, array {0,0,0}) )))

return sigmoid





returns:

Scalar [value: 0.5]

and created a file named sigmoid.dot containing the DOT Graph instance:

digraph sigmoid{
    1 [label="B /"];
    2 [label="Scalar =1"];
    3 [label="B +"];
    4 [label="Scalar =1"];
    5 [label="U exp"];
    6 [label="U -"];
    7 [label="Variable z"];
    1 -> Result ;
    2 -> 1;
    3 -> 1;
    4 -> 3;
    5 -> 3;
    6 -> 5;
    7 -> 6;
}





You can plot it with Graphviz's dot cmd line: dot -Tpng sigmoid.dot -o sigmoid.png to get

[image: lua/sigmoid.png]




Future work


	Graph variables (done)


	Lua API for graph construction (done)


	Derivative calculations


	Usage of BLAS in all operations


	GPU BLAS Implentations (cuBLAS probably & CUDA as well


	Multithreaded implentation


	Analyze graph to optimize calculations i.e A^T.xB is 3 three operations expression that can be reduced to one operation in BLAS.


	Graph plotting and visualization (done)


	Switch to LuaJIT instead of Lua API


	Travis CI (done)


	Valgrind to check memory







Dependencies included within the source code:


	Lua programming language https://github.com/lua/lua


	tinycthreads https://github.com/tinycthread/tinycthread


	dmt https://github.com/rxi/dmt


	map  https://github.com/rxi/map


	vec https://github.com/rxi/dmt


	smallprofiler https://github.com/realbogart/smallprofiler


	luaarray http://www.nongnu.org/techne/lua/luaarray/







Help Requested

If you would like to contribute, feel free to fork this stuff.
A wonderful start would be to include a unit test file to check all the functionalities.
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