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DeepPipe2
DeepPipe2 is a library of Deep-Learning by Elixir using GPU. It is fast because it uses CUDA/cuBLAS. 
Currently, I am improving to use CNN.
getting started
DeepPipe2 requires GPU. Nvidia's GeForce is easy. The game PC turns into an AI experiment tool.
(1)install CUDA
If you have not yet installed CUDA, install it from the Nvidia website.
https://developer.nvidia.com/cuda-downloads

(2)make clone 
Linux is recommended for OS. DeepPipe2 does not work on Windows.
After installing CUDA, make a clone of DeepPipe2.
git clone https://github.com/sasagawa888/deeppipe2.git

(3)invoke Deeppipe2
Change to the deeppipe2 directory with the CD command. 
Start with iex -S mix. mix compiles CUDA code automatically.

(4)download dataset
iex(1)> Deeppipe.download(:mnist)
Deeppipe will prepare MNIST dataset 

(5)learning
iex(2)> MNIST.sgd(100,100).


When you test other dataset use Deeppipe.download(x)
x is dataset name atom. 
:fashion  (Fashion-MNIST)
:cifar10  (CIFAR10)
:iris     (IRIS)

Network descriptions are Elixir-like pipeline operators. 
See the mnist.ex file. The random number given to the weight matrix and bias affects learning.
The learning rate also has an effect. The default for each is 0.1.
You can change it with w(300,100,0.2,0.5) in defnetwork.
In this example, the multiple to the random number is 0.2 and the learning rate is 0.5.
It is important to find these parameters in Deep-Learning.
Please enjoy.
install
require CUDA.
Make clone or download.
on terminal 
$iex -S mix

example
MNIST 100 mini batch size, 2 epochs.
# for DNN test
  defnetwork init_network1(_x) do
    _x 
    |> w(784,300) 
    |> b(300) 
    |> relu
    |> w(300,100) 
    |> b(100) 
    |> relu
    |> w(100,10) 
    |> b(10) 
    |> softmax
  end

iex(1)> MNIST.sgd(100,2)
preparing data

epoch 1
[##################################################](100%)
loss = 0.19861093163490295

epoch 2
[##################################################](100%)
loss = 0.157775416970253

learning end
accuracy rate = 94.96%
time: 30.223084 second
:ok

confirmation
I confirmed following OS and CUDA
Linux Mint 18.1 “Sarah” MATE
nvcc --version
nvcc: NVIDIA (R) Cuda compiler driver
Copyright (c) 2005-2019 NVIDIA Corporation
Built on Wed_Oct_23_19:24:38_PDT_2019
Cuda compilation tools, release 10.2, V10.2.89
network example
see mnist.ex
# for DNN test
  defnetwork init_network1(_x) do
    _x 
    |> w(784,300) 
    |> b(300) 
    |> relu
    |> w(300,100) 
    |> b(100) 
    |> relu
    |> w(100,10) 
    |> b(10) 
    |> softmax
  end
module Deeppipe  main functions
	forward/3

return all middle data
1st arg is input data matrix
2nd arg is network list
3rd arg is generated middle layer result
	gradient/3

gradient with backpropagation
1st arg is input data matrix
2nd arg is network list
3rd arg is train matrix
	learn/2 learn/3

learning/2 
1st arg is old network list
2nd arg is network with gradient
generate new network with leared weight and bias
update method is sgd

learning/3
added update method to 3rd arg
update method is sgd, momentam, adagrad

	train/9

1st arg network
2nd arg train image list
3rd arg train onehot list
4th arg test image list
5th arg test labeel list
6th arg loss function (:cross or :square)
7th arg minibatch size
8th arg learning method
9th arg epochs number

CNN
Now testing.

 for CNN test for MNIST
  defnetwork init_network4(_x) do
    _x
    |> f(3, 3, 1, 6, {1, 1}, 0, 0.1, 0.001)
    |> f(3, 3, 6, 12, {1, 1}, 0, 0.1, 0.001)
    |> pooling(2, 2)
    |> relu
    |> full
    |> w(1728, 10, 0.1, 0.001)
    |> softmax
  end




mini batch size 100, 3 epoch

MNIST.cnn(100,3)
preparing data

epoch 1
[##################################################](100%)
random loss = 0.6510372757911682
accuracy rate = 82.94%

epoch 2
[##################################################](100%)
random loss = 0.4810127913951874
accuracy rate = 85.8%

epoch 3
[##################################################](100%)
random loss = 0.5048774480819702
accuracy rate = 87.07000000000001%
time: 511.20555 second
:ok



Hardware
recommended  memory 8GB or moreover.
recommended GTX960 GPU or moreover.
  
    
CIFAR    



      
test with CIFAR10 dataset
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    adagrad(m, epoch)
  




  
    adagrad1(network, m, n, epoch)
  




  
    composit(list)
  




  
    composit1(list1, list2, list3)
  




  
    heatmap(n)
  




  
    heatmapb(n)
  




  
    heatmapg(n)
  




  
    heatmapr(n)
  




  
    init_network1(x)
  




  
    readagrad(m, epoch)
  




  
    test_image()
  




  
    test_image(n)
  




  
    test_label()
  




  
    test_label(n)
  




  
    train_b(n)
  




  
    train_g(n)
  




  
    train_image()
  




  
    train_image1(arg)
  




  
    train_image2(x, n, res)
  




  
    train_image3(x, n, res)
  




  
    train_image4(x, n, res)
  




  
    train_image_batch1()
  




  
    train_image_batch2()
  




  
    train_image_batch3()
  




  
    train_image_batch4()
  




  
    train_image_batch5()
  




  
    train_label1(x)
  




  
    train_label2(arg, n)
  




  
    train_label_batch1()
  




  
    train_label_batch2()
  




  
    train_label_batch3()
  




  
    train_label_batch4()
  




  
    train_label_batch5()
  




  
    train_label_onehot1()
  




  
    train_label_onehot2()
  




  
    train_label_onehot3()
  




  
    train_label_onehot4()
  




  
    train_label_onehot5()
  




  
    train_r(n)
  




  
    train_rgb(n)
  




  
    train_rgb1(arg)
  




  
    train_rgb2(x, n, res)
  




  
    train_rgb3(x, n, res)
  



  

      

      
        
          
            
            Anchor for this section
          
Functions        

        

  
    
      
      Link to this function
    
    adagrad(m, epoch)

      
       
       View Source
     
  


  

  


  
    
      
      Link to this function
    
    adagrad1(network, m, n, epoch)

      
       
       View Source
     
  


  

  


  
    
      
      Link to this function
    
    composit(list)

      
       
       View Source
     
  


  

  


  
    
      
      Link to this function
    
    composit1(list1, list2, list3)

      
       
       View Source
     
  


  

  


  
    
      
      Link to this function
    
    heatmap(n)

      
       
       View Source
     
  


  

  


  
    
      
      Link to this function
    
    heatmapb(n)

      
       
       View Source
     
  


  

  


  
    
      
      Link to this function
    
    heatmapg(n)

      
       
       View Source
     
  


  

  


  
    
      
      Link to this function
    
    heatmapr(n)

      
       
       View Source
     
  


  

  


  
    
      
      Link to this function
    
    init_network1(x)

      
       
       View Source
     
  


  

  


  
    
      
      Link to this function
    
    readagrad(m, epoch)

      
       
       View Source
     
  


  

  


  
    
      
      Link to this function
    
    test_image()

      
       
       View Source
     
  


  

  


  
    
      
      Link to this function
    
    test_image(n)

      
       
       View Source
     
  


  

  


  
    
      
      Link to this function
    
    test_label()

      
       
       View Source
     
  


  

  


  
    
      
      Link to this function
    
    test_label(n)

      
       
       View Source
     
  


  

  


  
    
      
      Link to this function
    
    train_b(n)

      
       
       View Source
     
  


  

  


  
    
      
      Link to this function
    
    train_g(n)

      
       
       View Source
     
  


  

  


  
    
      
      Link to this function
    
    train_image()

      
       
       View Source
     
  


  

  


  
    
      
      Link to this function
    
    train_image1(arg)

      
       
       View Source
     
  


  

  


  
    
      
      Link to this function
    
    train_image2(x, n, res)

      
       
       View Source
     
  


  

  


  
    
      
      Link to this function
    
    train_image3(x, n, res)

      
       
       View Source
     
  


  

  


  
    
      
      Link to this function
    
    train_image4(x, n, res)

      
       
       View Source
     
  


  

  


  
    
      
      Link to this function
    
    train_image_batch1()

      
       
       View Source
     
  


  

  


  
    
      
      Link to this function
    
    train_image_batch2()

      
       
       View Source
     
  


  

  


  
    
      
      Link to this function
    
    train_image_batch3()

      
       
       View Source
     
  


  

  


  
    
      
      Link to this function
    
    train_image_batch4()

      
       
       View Source
     
  


  

  


  
    
      
      Link to this function
    
    train_image_batch5()

      
       
       View Source
     
  


  

  


  
    
      
      Link to this function
    
    train_label1(x)

      
       
       View Source
     
  


  

  


  
    
      
      Link to this function
    
    train_label2(arg, n)

      
       
       View Source
     
  


  

  


  
    
      
      Link to this function
    
    train_label_batch1()

      
       
       View Source
     
  


  

  


  
    
      
      Link to this function
    
    train_label_batch2()

      
       
       View Source
     
  


  

  


  
    
      
      Link to this function
    
    train_label_batch3()

      
       
       View Source
     
  


  

  


  
    
      
      Link to this function
    
    train_label_batch4()

      
       
       View Source
     
  


  

  


  
    
      
      Link to this function
    
    train_label_batch5()

      
       
       View Source
     
  


  

  


  
    
      
      Link to this function
    
    train_label_onehot1()

      
       
       View Source
     
  


  

  


  
    
      
      Link to this function
    
    train_label_onehot2()

      
       
       View Source
     
  


  

  


  
    
      
      Link to this function
    
    train_label_onehot3()

      
       
       View Source
     
  


  

  


  
    
      
      Link to this function
    
    train_label_onehot4()

      
       
       View Source
     
  


  

  


  
    
      
      Link to this function
    
    train_label_onehot5()

      
       
       View Source
     
  


  

  


  
    
      
      Link to this function
    
    train_r(n)

      
       
       View Source
     
  


  

  


  
    
      
      Link to this function
    
    train_rgb(n)

      
       
       View Source
     
  


  

  


  
    
      
      Link to this function
    
    train_rgb1(arg)

      
       
       View Source
     
  


  

  


  
    
      
      Link to this function
    
    train_rgb2(x, n, res)

      
       
       View Source
     
  


  

  


  
    
      
      Link to this function
    
    train_rgb3(x, n, res)

      
       
       View Source
     
  


  

  

        

      
  
    
Check    



      
gradient check 
for debug
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    test()
  




  
    test1(list1, list2, n)
  




  
    test_network0(x)
  




  
    test_network1(x)
  




  
    test_network2(x)
  




  
    test_network3(x)
  




  
    test_network4(x)
  




  
    test_network5(x)
  




  
    test_network6(x)
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Functions        

        

  
    
      
      Link to this function
    
    test()

      
       
       View Source
     
  


  

  


  
    
      
      Link to this function
    
    test1(list1, list2, n)

      
       
       View Source
     
  


  

  


  
    
      
      Link to this function
    
    test_network0(x)

      
       
       View Source
     
  


  

  


  
    
      
      Link to this function
    
    test_network1(x)

      
       
       View Source
     
  


  

  


  
    
      
      Link to this function
    
    test_network2(x)

      
       
       View Source
     
  


  

  


  
    
      
      Link to this function
    
    test_network3(x)

      
       
       View Source
     
  


  

  


  
    
      
      Link to this function
    
    test_network4(x)

      
       
       View Source
     
  


  

  


  
    
      
      Link to this function
    
    test_network5(x)

      
       
       View Source
     
  


  

  


  
    
      
      Link to this function
    
    test_network6(x)

      
       
       View Source
     
  


  

  

        

      
  
    
Cumatrix    



      
Calculate matrix or tensor using CUDA and CUBLAS library.
Caution, each element of matrix  must be float number.
tensor data structure is 4-dimensions tensor (N,C,H,W) or 3-dimension tensor (C,H,W)
N is mini batch size.
C is channel.
H is hight of image.
W is width of image.
error code
N<10000  bad argument error   N is argument number. 
10000<= N <11000 CUDA error   N-10000 is error code of CUDA.
11000 < N  cuBLAS error  N-11000 is error code of cuBLAS.
      

      
        
          
            
            Anchor for this section
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      Functions
    


  
    accuracy(arg1, ls)
  

    accuracy(mt1,ls) 
return accuracy rate as float number.
mt1 is set of row-vector.Each row-vector is onehot.
ls is list each element is label integer number.





  
    activate(arg1, arg2)
  

    activate(mt,fun)
apply fun to mt. fun is :sigmoid, :tanh, :relu :softmax





  
    adagrad(arg1, arg2, arg3, lr)
  

    adagrad(mt1,mt2,mt3,lr)
for each element
h = mt2 + mt3mt3.
w = mt1 - lr  (1 / sqrt(h)) * mt2. 
and dropout w with dr.
return tuple(h,w)
for learn/3 in DeepPipe2





  
    add(arg1, arg2)
  

    add(mt1,mt2)
generate matrix mt1+mt2.
if mt1 or mt2 is row vector, expand size to matrix. 
This function is for bias add in DL.





  
    add_diff(arg, x, y, val)
  

    add_diff(mt,r,c,val)
elt(mt,x,y) := elt(mt,x,y + val. 





  
    add_diff(arg, n1, c1, h1, w1, val)
  




  
    analizer(arg, id)
  

    analizer(mt,id) analizer(ts,id)
display id-number,max-element,min-element,average.
for debug.





  
    average(arg)
  

    average(mt)
caluculate average of row-vector and generate row-vector that each element is average.
For Deep-Learning.  





  
    convolute(arg1, arg2, st_h, st_w, pad)
  

    convolute(ts1,ts2,st_h,st_w,pad)
convolution with input-tensor(ts1), filter-tensor(ts2), stride(st_h,st_w), padding(pad)





  
    correct(arg1, ls)
  

    correct(mt1,ls) 
return correct number as integer number.
mt1 is set of row-vector.Each row-vector is onehot.
ls is list each element is label integer number.





  
    deconvolute(arg1, arg2, st_h, st_w, pad)
  

    deconvolute(ts1,ts2,st_h,st_w,pad)
deconvolution with input-tensor(ts1), filter-tensor(ts2), stride(st_h,st_w), padding(pad)
1st arg loss-tensor
2nd arg filter-tesnor





  
    diff(a, b, c)
  

    diff(mt1,mt2,fun)
for each element multiply differntial of mt2 and mt1. fun is :sigmoid :tanh, :relu.





  
    dropout(arg, dr)
  

    generate mask matrix or tensor for dropout





  
    elt(arg, x, y)
  

    elt(r,c,mt)
pick up element of mt(r,c) index is one base





  
    emult(arg1, arg2)
  

    emult(mt1,mt2)
generate Hadamard matrix.





  
    full(arg)
  

    full(ts) 
transfer from 4 DIM tensor to matrix.





  
    gradfilter(arg1, arg2, arg3, st_h, st_w, pad)
  

    gradfilter(ts1,ts2,ts3,st_h,st_w,pad)
gradient by backpropagation. ts1 is input-tesor, ts2 is filter-tensor, ts3 is loss-tensor, st_h and st_w are stride size, pad is padding size.
calculate gradient of filter.





  
    ident(r)
  

    ident(n)
generate ident matrix of size n.





  
    is_equal(arg1, arg2)
  

    if_equal(mt1,mt2) is_equal(ts1,ts2)
for debug





  
    is_matrix(arg1)
  

    is_matrix(x)
if x is matrix return true
else return false





  
    is_near(arg1, arg2)
  

    is_near(mt1,mt2) is_near(ts1,ts2)
for debug





  
    is_tensor(arg1)
  

    is_tesnsor(x)
if x is tensor return true
else return false





  
    load_nifs()
  




  
    loss(arg1, arg2, atom)
  

    loss(mt1,mt2) mt1 is forwarded-matrix. mt2 is train-matrix.
generate float that is average of loss. fun is :square or :cross.
:square means mean_square function, and :cross means cross_entropy function.
mt1 is calculated data matrix , mt2 is train data matrix.
each data is row vector.





  
    momentum(arg1, arg2, arg3, lr)
  

    momentum(mt1,mt2,mt3,lr)
for each element
v = 0.5  mt2(x,y) - lr  mt3(x,y).
w = mt1 + v.
return tuple {v,w}
for learn/3 in DeepPipe2





  
    mult(s, s)
  

    generate matrix  mt1mt2 with cuBLAS. 
if mt1 or mt2  is float number. generate matrix that each element is selt(x,y)





  
    new(ls)
  

    new(list)
generate matrix with given list. e.g. [[1,2],[3,4]].
ls is also list that express 4-dimension or 3-dimension data





  
    new(r, c)
  

    new(r,c) 
generate matrix with given row col size. Each elements are zero.





  
    new(r, c, val)
  

    new(c,h,w)
generate tensor with given size





  
    new(c, h, w, val)
  

    new(n,c,h,w,val)
generate tensor with given size.





  
    new(n, c, h, w, val)
  

    new(n,c,h,w,val)
generate tensor with given size.Each elements are val.





  
    nth(list, n)
  

    iex(1)> Cumatrix.nth([1,2,3],2)
2





  
    pooling(arg, st_h, st_w)
  

    pooling(tensor,st_h,st_w)
pooling with stride st_w st_w. size of H and W must be less 1000. max 999*999. return tuple {tensor-for-forward,tensor-for-backward}





  
    print(x)
  

    print(mt) print(ts)
print matrix mt or tensor ts





  
    rand(r, c)
  

    rand(r,c)
generate matrix with random (Box-muller).





  
    rand(c, h, w)
  

    rand(c,h,w)
generate 3 dimensions data.





  
    rand(n, c, h, w)
  

    rand(n,c,h,w)
generate 4 dimensions data.





  
    random_select(arg1, arg2, n)
  

    random_select(mt1,mt2,n)
select same row data from matrix(mt1) and matrix(mt2)





  
    reshape(x, i)
  

    iex(1)> Cumatrix.reshape([1,2,3,4,5,6],[2,3])
[[1, 2, 3], [4, 5, 6]]
iex(2)> Cumatrix.reshape([1,2,3,4,5,6],[1,2,3])
[[[1, 2, 3], [4, 5, 6]]]





  
    set(arg, x, y, val)
  

    set(mt,r,c,val)
elt(mt,x,y) := val. 





  
    sgd(arg1, arg2, lr)
  

    sgd(mt1,mt2,lr,dr)
element of mt1 - element of mt2*lr. and dropout with rate dr.





  
    sgd(_, _, _, _)
  




  
    size(arg)
  

    size(mt) or size(tensor)
return tuple {rowsize,colsize}





  
    standardize(arg)
  

    normalizer(ts)
calculate average of nth data and sub each elemet the average.
when matrix , nothing to do





  
    sub(arg1, arg2)
  

    sub(mt1,mt2)
generate matrix mt1-mt2.
It is possible to adapt tensor





  
    sum(arg)
  

    sum(mt)
return sum of elements





  
    to_list(arg)
  

    to_list(mt)
return list that transformed from matrix
to_list(tensor)
tensor is 3-dimension or 4-dimension





  
    trace(arg)
  

    trace(mt)
return float number. It is trace of matrix.





  
    transpose(arg)
  

    transpose(mt)
generate transposed matrix





  
    unfull(arg, c, h, w)
  

    unfull(mt,h,w)
transfer from matrix to 4 DIM tensor. tensor(N,C,H,W). N is row size of matrix. C is 1.





  
    unpooling(arg1, arg2, st_h, st_w)
  

    unpooing(ts1,ts2,st_h,st_w)
unpooling with stride st.
ts1 is sparse tensor that save index of max element. ts2 is loss tensor.





  
    visualizer(x, n, c)
  

    visualizer(ts,n,c)
display heatmap nth and c channel data.
It depends on Matrex.heatmap




  

      

      
        
          
            
            Anchor for this section
          
Functions        

        

  
    
      
      Link to this function
    
    accuracy(arg1, ls)

      
       
       View Source
     
  


  

accuracy(mt1,ls) 
return accuracy rate as float number.
mt1 is set of row-vector.Each row-vector is onehot.
ls is list each element is label integer number.
e.g.
iex(1)> a = Cumatrix.new([[0.0,0.0,1.0],[0.0,0.1,0.3]])
{2, 3,
<<0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 205, 204, 204, 61, 0, 0, 128, 63, 154,
 153, 153, 62>>}
iex(3)> Cumatrix.accuracy(a,[2,2])
1.0
iex(4)> Cumatrix.accuracy(a,[2,1])
0.5
iex(5)> 
  


  
    
      
      Link to this function
    
    activate(arg1, arg2)

      
       
       View Source
     
  


  

activate(mt,fun)
apply fun to mt. fun is :sigmoid, :tanh, :relu :softmax
  


  
    
      
      Link to this function
    
    adagrad(arg1, arg2, arg3, lr)

      
       
       View Source
     
  


  

adagrad(mt1,mt2,mt3,lr)
for each element
h = mt2 + mt3mt3.
w = mt1 - lr  (1 / sqrt(h)) * mt2. 
and dropout w with dr.
return tuple(h,w)
for learn/3 in DeepPipe2
  


  
    
      
      Link to this function
    
    add(arg1, arg2)

      
       
       View Source
     
  


  

add(mt1,mt2)
generate matrix mt1+mt2.
if mt1 or mt2 is row vector, expand size to matrix. 
This function is for bias add in DL.
  


  
    
      
      Link to this function
    
    add_diff(arg, x, y, val)

      
       
       View Source
     
  


  

add_diff(mt,r,c,val)
elt(mt,x,y) := elt(mt,x,y + val. 
  


  
    
      
      Link to this function
    
    add_diff(arg, n1, c1, h1, w1, val)

      
       
       View Source
     
  


  

  


  
    
      
      Link to this function
    
    analizer(arg, id)

      
       
       View Source
     
  


  

analizer(mt,id) analizer(ts,id)
display id-number,max-element,min-element,average.
for debug.
  


  
    
      
      Link to this function
    
    average(arg)

      
       
       View Source
     
  


  

average(mt)
caluculate average of row-vector and generate row-vector that each element is average.
For Deep-Learning.  
  


  
    
      
      Link to this function
    
    convolute(arg1, arg2, st_h, st_w, pad)

      
       
       View Source
     
  


  

convolute(ts1,ts2,st_h,st_w,pad)
convolution with input-tensor(ts1), filter-tensor(ts2), stride(st_h,st_w), padding(pad)
  


  
    
      
      Link to this function
    
    correct(arg1, ls)

      
       
       View Source
     
  


  

correct(mt1,ls) 
return correct number as integer number.
mt1 is set of row-vector.Each row-vector is onehot.
ls is list each element is label integer number.
e.g.
iex(1)> a = Cumatrix.new([[0.0,0.0,1.0],[0.0,0.1,0.3]])
{2, 3,
<<0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 205, 204, 204, 61, 0, 0, 128, 63, 154,
 153, 153, 62>>}
iex(3)> Cumatrix.correct(a,[2,2])
2.0
iex(4)> Cumatrix.correct(a,[2,1])
1.0
iex(5)> 
  


  
    
      
      Link to this function
    
    deconvolute(arg1, arg2, st_h, st_w, pad)

      
       
       View Source
     
  


  

deconvolute(ts1,ts2,st_h,st_w,pad)
deconvolution with input-tensor(ts1), filter-tensor(ts2), stride(st_h,st_w), padding(pad)
1st arg loss-tensor
2nd arg filter-tesnor
  


  
    
      
      Link to this function
    
    diff(a, b, c)

      
       
       View Source
     
  


  

diff(mt1,mt2,fun)
for each element multiply differntial of mt2 and mt1. fun is :sigmoid :tanh, :relu.
  


  
    
      
      Link to this function
    
    dropout(arg, dr)

      
       
       View Source
     
  


  

generate mask matrix or tensor for dropout
  


  
    
      
      Link to this function
    
    elt(arg, x, y)

      
       
       View Source
     
  


  

elt(r,c,mt)
pick up element of mt(r,c) index is one base
  


  
    
      
      Link to this function
    
    emult(arg1, arg2)

      
       
       View Source
     
  


  

emult(mt1,mt2)
generate Hadamard matrix.
  


  
    
      
      Link to this function
    
    full(arg)

      
       
       View Source
     
  


  

full(ts) 
transfer from 4 DIM tensor to matrix.
  


  
    
      
      Link to this function
    
    gradfilter(arg1, arg2, arg3, st_h, st_w, pad)

      
       
       View Source
     
  


  

gradfilter(ts1,ts2,ts3,st_h,st_w,pad)
gradient by backpropagation. ts1 is input-tesor, ts2 is filter-tensor, ts3 is loss-tensor, st_h and st_w are stride size, pad is padding size.
calculate gradient of filter.
1st arg input tensor
2nd arg filter tensor
3rd arg loss tensor
4th arg stride_hight
5th arg stride_width
6th arg padding size
  


  
    
      
      Link to this function
    
    ident(r)

      
       
       View Source
     
  


  

ident(n)
generate ident matrix of size n.
  


  
    
      
      Link to this function
    
    is_equal(arg1, arg2)

      
       
       View Source
     
  


  

if_equal(mt1,mt2) is_equal(ts1,ts2)
for debug
  


  
    
      
      Link to this function
    
    is_matrix(arg1)

      
       
       View Source
     
  


  

is_matrix(x)
if x is matrix return true
else return false
  


  
    
      
      Link to this function
    
    is_near(arg1, arg2)

      
       
       View Source
     
  


  

is_near(mt1,mt2) is_near(ts1,ts2)
for debug
  


  
    
      
      Link to this function
    
    is_tensor(arg1)

      
       
       View Source
     
  


  

is_tesnsor(x)
if x is tensor return true
else return false
  


  
    
      
      Link to this function
    
    load_nifs()

      
       
       View Source
     
  


  

  


  
    
      
      Link to this function
    
    loss(arg1, arg2, atom)

      
       
       View Source
     
  


  

loss(mt1,mt2) mt1 is forwarded-matrix. mt2 is train-matrix.
generate float that is average of loss. fun is :square or :cross.
:square means mean_square function, and :cross means cross_entropy function.
mt1 is calculated data matrix , mt2 is train data matrix.
each data is row vector.
  


  
    
      
      Link to this function
    
    momentum(arg1, arg2, arg3, lr)

      
       
       View Source
     
  


  

momentum(mt1,mt2,mt3,lr)
for each element
v = 0.5  mt2(x,y) - lr  mt3(x,y).
w = mt1 + v.
return tuple {v,w}
for learn/3 in DeepPipe2
  


  
    
      
      Link to this function
    
    mult(s, s)

      
       
       View Source
     
  


  

generate matrix  mt1mt2 with cuBLAS. 
if mt1 or mt2  is float number. generate matrix that each element is selt(x,y)
  


  
    
      
      Link to this function
    
    new(ls)

      
       
       View Source
     
  


  

new(list)
generate matrix with given list. e.g. [[1,2],[3,4]].
ls is also list that express 4-dimension or 3-dimension data
  


  
    
      
      Link to this function
    
    new(r, c)

      
       
       View Source
     
  


  

new(r,c) 
generate matrix with given row col size. Each elements are zero.
  


  
    
      
      Link to this function
    
    new(r, c, val)

      
       
       View Source
     
  


  

new(c,h,w)
generate tensor with given size
  


  
    
      
      Link to this function
    
    new(c, h, w, val)

      
       
       View Source
     
  


  

new(n,c,h,w,val)
generate tensor with given size.
  


  
    
      
      Link to this function
    
    new(n, c, h, w, val)

      
       
       View Source
     
  


  

new(n,c,h,w,val)
generate tensor with given size.Each elements are val.
  


  
    
      
      Link to this function
    
    nth(list, n)

      
       
       View Source
     
  


  

iex(1)> Cumatrix.nth([1,2,3],2)
2
  


  
    
      
      Link to this function
    
    pooling(arg, st_h, st_w)

      
       
       View Source
     
  


  

pooling(tensor,st_h,st_w)
pooling with stride st_w st_w. size of H and W must be less 1000. max 999*999. return tuple {tensor-for-forward,tensor-for-backward}
  


  
    
      
      Link to this function
    
    print(x)

      
       
       View Source
     
  


  

print(mt) print(ts)
print matrix mt or tensor ts
  


  
    
      
      Link to this function
    
    rand(r, c)

      
       
       View Source
     
  


  

rand(r,c)
generate matrix with random (Box-muller).
  


  
    
      
      Link to this function
    
    rand(c, h, w)

      
       
       View Source
     
  


  

rand(c,h,w)
generate 3 dimensions data.
  


  
    
      
      Link to this function
    
    rand(n, c, h, w)

      
       
       View Source
     
  


  

rand(n,c,h,w)
generate 4 dimensions data.
  


  
    
      
      Link to this function
    
    random_select(arg1, arg2, n)

      
       
       View Source
     
  


  

random_select(mt1,mt2,n)
select same row data from matrix(mt1) and matrix(mt2)
  


  
    
      
      Link to this function
    
    reshape(x, i)

      
       
       View Source
     
  


  

iex(1)> Cumatrix.reshape([1,2,3,4,5,6],[2,3])
[[1, 2, 3], [4, 5, 6]]
iex(2)> Cumatrix.reshape([1,2,3,4,5,6],[1,2,3])
[[[1, 2, 3], [4, 5, 6]]]
  


  
    
      
      Link to this function
    
    set(arg, x, y, val)

      
       
       View Source
     
  


  

set(mt,r,c,val)
elt(mt,x,y) := val. 
  


  
    
      
      Link to this function
    
    sgd(arg1, arg2, lr)

      
       
       View Source
     
  


  

sgd(mt1,mt2,lr,dr)
element of mt1 - element of mt2*lr. and dropout with rate dr.
  


  
    
      
      Link to this function
    
    sgd(_, _, _, _)

      
       
       View Source
     
  


  

  


  
    
      
      Link to this function
    
    size(arg)

      
       
       View Source
     
  


  

size(mt) or size(tensor)
return tuple {rowsize,colsize}
  


  
    
      
      Link to this function
    
    standardize(arg)

      
       
       View Source
     
  


  

normalizer(ts)
calculate average of nth data and sub each elemet the average.
when matrix , nothing to do
  


  
    
      
      Link to this function
    
    sub(arg1, arg2)

      
       
       View Source
     
  


  

sub(mt1,mt2)
generate matrix mt1-mt2.
It is possible to adapt tensor
  


  
    
      
      Link to this function
    
    sum(arg)

      
       
       View Source
     
  


  

sum(mt)
return sum of elements
  


  
    
      
      Link to this function
    
    to_list(arg)

      
       
       View Source
     
  


  

to_list(mt)
return list that transformed from matrix
to_list(tensor)
tensor is 3-dimension or 4-dimension
  


  
    
      
      Link to this function
    
    trace(arg)

      
       
       View Source
     
  


  

trace(mt)
return float number. It is trace of matrix.
  


  
    
      
      Link to this function
    
    transpose(arg)

      
       
       View Source
     
  


  

transpose(mt)
generate transposed matrix
  


  
    
      
      Link to this function
    
    unfull(arg, c, h, w)

      
       
       View Source
     
  


  

unfull(mt,h,w)
transfer from matrix to 4 DIM tensor. tensor(N,C,H,W). N is row size of matrix. C is 1.
  


  
    
      
      Link to this function
    
    unpooling(arg1, arg2, st_h, st_w)

      
       
       View Source
     
  


  

unpooing(ts1,ts2,st_h,st_w)
unpooling with stride st.
ts1 is sparse tensor that save index of max element. ts2 is loss tensor.
  


  
    
      
      Link to this function
    
    visualizer(x, n, c)

      
       
       View Source
     
  


  

visualizer(ts,n,c)
display heatmap nth and c channel data.
It depends on Matrex.heatmap
  

        

      
  
    
Deeppipe    



      
main module of DeepPipe2.
functions for Deep-Learning.
      

      
        
          
            
            Anchor for this section
          
          Summary
        

  
    
      Functions
    


  
    accuracy(image, network, label, m)
  

    calculate accuracy
1st arg  list of image
2nd arg  network
3rd arg  list of label
4th arg  mini batch size





  
    batch_train(network, tr_imag, tr_onehot, loss_func, method, m, n)
  

    train for batch. not show accuracy, not show execute time





  
    download(atom)
  

    download(x)





  
    forward(x, arg2, res)
  

    forward
return all middle data





  
    gbc()
  

    for debug
invoke garbage collection forcely.





  
    gradient(x, network, t)
  

    gradient with backpropagation





  
    learning(arg1, arg2)
  

    learning(network1,network2)
learning/2 
1st arg is old network list
2nd arg is network with gradient
generate new network with leared weight and bias
update method is sgd





  
    learning(network1, network2, atom)
  

    learning(network1,network2,update_method)
learning/3
update method is :momentam, :adagrad, :sgd





  
    load(file)
  

    load network from file





  
    newline()
  

    display newline





  
    normalize(x, bias, div)
  

    normalize dataset element
normalize(x,bias,div)





  
    numerical_gradient(x, network, t)
  

    numerical_gradient(ts,network,train)
numerical gradient for debug
1st arg input tensor
2nd arg network
3rd arg train matrix





  
    print(x)
  

    display network





  
    progress(r)
  




  
    random_select(image, train, m, n)
  

    select random data from image data and train data 
size of m. range from 0 to n
and generate tuple of two matrix





  
    retrain(file, tr_imag, tr_onehot, ts_imag, ts_label, loss_func, method, m, e)
  

    retrain
load network from file and restart learning





  
    retry(file, tr_imag, tr_onehot, ts_imag, ts_label, loss_func, method, m, n)
  

    retry
load network from file and restart learning





  
    save(file, network)
  

    save network to file





  
    stop()
  

    for debug
forcely stop





  
    to_onehot(x, n)
  

    translate from number to onehot-list
iex(1)> Deeppipe.to_onehot(1,9)
[0.0, 1.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0]





  
    train(network, tr_imag, tr_onehot, ts_imag, ts_label, loss_func, method, m, e)
  

    1st arg network
2nd arg train image list
3rd arg train onehot list
4th arg test image list
5th arg test label list
6th arg loss function (;cross or :square)
7th arg learning method
8th arg minibatch size
9th arg epochs 
automaticaly save network to temp.ex





  
    try(network, tr_imag, tr_onehot, ts_imag, ts_label, loss_func, method, m, n)
  

    for pre-test




  

      

      
        
          
            
            Anchor for this section
          
Functions        

        

  
    
      
      Link to this function
    
    accuracy(image, network, label, m)

      
       
       View Source
     
  


  

calculate accuracy
1st arg  list of image
2nd arg  network
3rd arg  list of label
4th arg  mini batch size
  


  
    
      
      Link to this function
    
    batch_train(network, tr_imag, tr_onehot, loss_func, method, m, n)

      
       
       View Source
     
  


  

train for batch. not show accuracy, not show execute time
1st arg network
2nd arg train image list
3rd arg train onehot list
4th arg loss function (;cross or :square)
5th arg learning method
6th arg minibatch size
7th arg repeat number
automaticaly save network to temp.ex
  


  
    
      
      Link to this function
    
    download(atom)

      
       
       View Source
     
  


  

download(x)
case x
:mnist   download and decompress MNIST dataset
:fashon  download and decompress Fashion-MNIST dataset
:cifar10 download and decompress CIFAR10 dataset
:iris    download iris dataset
  


  
    
      
      Link to this function
    
    forward(x, arg2, res)

      
       
       View Source
     
  


  

forward
return all middle data
1st arg is input data matrix
2nd arg is network list
3rd arg is generated middle layer result
  


  
    
      
      Link to this function
    
    gbc()

      
       
       View Source
     
  


  

for debug
invoke garbage collection forcely.
  


  
    
      
      Link to this function
    
    gradient(x, network, t)

      
       
       View Source
     
  


  

gradient with backpropagation
1st arg is input data matrix
2nd arg is network list
3rd arg is train matrix
  


  
    
      
      Link to this function
    
    learning(arg1, arg2)

      
       
       View Source
     
  


  

learning(network1,network2)
learning/2 
1st arg is old network list
2nd arg is network with gradient
generate new network with leared weight and bias
update method is sgd
  


  
    
      
      Link to this function
    
    learning(network1, network2, atom)

      
       
       View Source
     
  


  

learning(network1,network2,update_method)
learning/3
update method is :momentam, :adagrad, :sgd
  


  
    
      
      Link to this function
    
    load(file)

      
       
       View Source
     
  


  

load network from file
  


  
    
      
      Link to this function
    
    newline()

      
       
       View Source
     
  


  

display newline
  


  
    
      
      Link to this function
    
    normalize(x, bias, div)

      
       
       View Source
     
  


  

normalize dataset element
normalize(x,bias,div)
x + bias / div
e.g. bias = -127, div = 255
0~255 => -0.5~0.5 
  


  
    
      
      Link to this function
    
    numerical_gradient(x, network, t)

      
       
       View Source
     
  


  

numerical_gradient(ts,network,train)
numerical gradient for debug
1st arg input tensor
2nd arg network
3rd arg train matrix
  


  
    
      
      Link to this function
    
    print(x)

      
       
       View Source
     
  


  

display network
  


  
    
      
      Link to this function
    
    progress(r)

      
       
       View Source
     
  


  

  


  
    
      
      Link to this function
    
    random_select(image, train, m, n)

      
       
       View Source
     
  


  

select random data from image data and train data 
size of m. range from 0 to n
and generate tuple of two matrix
  


  
    
      
      Link to this function
    
    retrain(file, tr_imag, tr_onehot, ts_imag, ts_label, loss_func, method, m, e)

      
       
       View Source
     
  


  

retrain
load network from file and restart learning
  


  
    
      
      Link to this function
    
    retry(file, tr_imag, tr_onehot, ts_imag, ts_label, loss_func, method, m, n)

      
       
       View Source
     
  


  

retry
load network from file and restart learning
  


  
    
      
      Link to this function
    
    save(file, network)

      
       
       View Source
     
  


  

save network to file
  


  
    
      
      Link to this function
    
    stop()

      
       
       View Source
     
  


  

for debug
forcely stop
  


  
    
      
      Link to this function
    
    to_onehot(x, n)

      
       
       View Source
     
  


  

translate from number to onehot-list
iex(1)> Deeppipe.to_onehot(1,9)
[0.0, 1.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0]
  


  
    
      
      Link to this function
    
    train(network, tr_imag, tr_onehot, ts_imag, ts_label, loss_func, method, m, e)

      
       
       View Source
     
  


  

1st arg network
2nd arg train image list
3rd arg train onehot list
4th arg test image list
5th arg test label list
6th arg loss function (;cross or :square)
7th arg learning method
8th arg minibatch size
9th arg epochs 
automaticaly save network to temp.ex
  


  
    
      
      Link to this function
    
    try(network, tr_imag, tr_onehot, ts_imag, ts_label, loss_func, method, m, n)

      
       
       View Source
     
  


  

for pre-test
1st arg network
2nd arg train image list
3rd arg train onehot list
4th arg test image list
5th arg test label list
6th arg loss function (;cross or :square)
7th arg learning method
8th arg minibatch size
9th arg repeat number
automaticaly save network to temp.ex
  

        

      
  
    
Fashion    



      
test with Fashion-MNIST dataset.
      

      
        
          
            
            Anchor for this section
          
          Summary
        

  
    
      Functions
    


  
    adagrad(m, n)
  




  
    byte_to_list(bin)
  




  
    byte_to_list1(bin, n, ls, res)
  




  
    init_network1(x)
  




  
    init_network9(x)
  




  
    momentum(m, n)
  




  
    readagrad(m, n)
  




  
    retry(m, n)
  




  
    sgd(m, n)
  




  
    structure(x, r, c)
  




  
    structure0(x, r, c)
  




  
    structure1(x, r, c)
  




  
    test_image()
  




  
    test_image(n)
  




  
    test_image(n, atom)
  




  
    test_label()
  




  
    test_label(n)
  




  
    test_label_onehot(n)
  




  
    train_image()
  




  
    train_image(n, atom)
  




  
    train_label()
  




  
    train_label(n)
  




  
    train_label_onehot(n)
  




  
    try(m, n)
  



  

      

      
        
          
            
            Anchor for this section
          
Functions        

        

  
    
      
      Link to this function
    
    adagrad(m, n)

      
       
       View Source
     
  


  

  


  
    
      
      Link to this function
    
    byte_to_list(bin)

      
       
       View Source
     
  


  

  


  
    
      
      Link to this function
    
    byte_to_list1(bin, n, ls, res)

      
       
       View Source
     
  


  

  


  
    
      
      Link to this function
    
    init_network1(x)

      
       
       View Source
     
  


  

  


  
    
      
      Link to this function
    
    init_network9(x)

      
       
       View Source
     
  


  

  


  
    
      
      Link to this function
    
    momentum(m, n)

      
       
       View Source
     
  


  

  


  
    
      
      Link to this function
    
    readagrad(m, n)

      
       
       View Source
     
  


  

  


  
    
      
      Link to this function
    
    retry(m, n)

      
       
       View Source
     
  


  

  


  
    
      
      Link to this function
    
    sgd(m, n)

      
       
       View Source
     
  


  

  


  
    
      
      Link to this function
    
    structure(x, r, c)

      
       
       View Source
     
  


  

  


  
    
      
      Link to this function
    
    structure0(x, r, c)

      
       
       View Source
     
  


  

  


  
    
      
      Link to this function
    
    structure1(x, r, c)

      
       
       View Source
     
  


  

  


  
    
      
      Link to this function
    
    test_image()

      
       
       View Source
     
  


  

  


  
    
      
      Link to this function
    
    test_image(n)

      
       
       View Source
     
  


  

  


  
    
      
      Link to this function
    
    test_image(n, atom)

      
       
       View Source
     
  


  

  


  
    
      
      Link to this function
    
    test_label()

      
       
       View Source
     
  


  

  


  
    
      
      Link to this function
    
    test_label(n)

      
       
       View Source
     
  


  

  


  
    
      
      Link to this function
    
    test_label_onehot(n)

      
       
       View Source
     
  


  

  


  
    
      
      Link to this function
    
    train_image()

      
       
       View Source
     
  


  

  


  
    
      
      Link to this function
    
    train_image(n, atom)

      
       
       View Source
     
  


  

  


  
    
      
      Link to this function
    
    train_label()

      
       
       View Source
     
  


  

  


  
    
      
      Link to this function
    
    train_label(n)

      
       
       View Source
     
  


  

  


  
    
      
      Link to this function
    
    train_label_onehot(n)

      
       
       View Source
     
  


  

  


  
    
      
      Link to this function
    
    try(m, n)

      
       
       View Source
     
  


  

  

        

      
  
    
Iris    



      
test with iris dataset
      

      
        
          
            
            Anchor for this section
          
          Summary
        

  
    
      Functions
    


  
    init_network0(x)
  




  
    sgd(m, n)
  




  
    train_image()
  




  
    train_image1(x)
  




  
    train_label()
  




  
    train_label1(x)
  




  
    train_label_onehot()
  



  

      

      
        
          
            
            Anchor for this section
          
Functions        

        

  
    
      
      Link to this function
    
    init_network0(x)

      
       
       View Source
     
  


  

  


  
    
      
      Link to this function
    
    sgd(m, n)

      
       
       View Source
     
  


  

  


  
    
      
      Link to this function
    
    train_image()

      
       
       View Source
     
  


  

  


  
    
      
      Link to this function
    
    train_image1(x)

      
       
       View Source
     
  


  

  


  
    
      
      Link to this function
    
    train_label()

      
       
       View Source
     
  


  

  


  
    
      
      Link to this function
    
    train_label1(x)

      
       
       View Source
     
  


  

  


  
    
      
      Link to this function
    
    train_label_onehot()

      
       
       View Source
     
  


  

  

        

      
  
    
MNIST    



      
test with MNIST dataset
      

      
        
          
            
            Anchor for this section
          
          Summary
        

  
    
      Functions
    


  
    adagrad(m, n)
  




  
    byte_to_list(bin)
  




  
    byte_to_list1(bin, n, ls, res)
  




  
    cnn(m, n)
  




  
    drop(m, n)
  




  
    init_network1(x)
  




  
    init_network2(x)
  




  
    init_network3(x)
  




  
    init_network4(x)
  




  
    init_network5(x)
  




  
    init_network6(x)
  




  
    init_network7(x)
  




  
    init_network8(x)
  




  
    init_network9(x)
  




  
    long(m, n)
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defnetwork is macros to describe network
argument must have under bar to avoid warning message
defnetwork  name(_x) do
_x |> element of network |> ...
end

element 
	w(r,c)  weight matrix row-size is r col-size is c. initial val is random * 0.1, default learning late 0.1
	w(r,c,ir,lr) ir is initial rate to multiple randam, lr is learning rate.
	w(r,c,ir,lr,dr) dr is dropout rate.
	b(n) bias row vector size n.  initial val is randam * 0.1, default learning late 0.1 
	b(n,ir,lr) ir is initial rate to multiple randam, lr is learning rate.
	b(n,ir,lr,dp) dr is dropout rate.
	activate function  leru sigmoid tanh softmax
	f(r,c) filter matrix row-size is r col-size is c. input and output channel is 1, initial val random * 0.1, default learning late 0.1
	f(r,c,i)  filter matrix. i input channel.
	f(r,c,i,o) filter matrix. o output channel
	f(r,c,i,o,{st_h,st_w}) filter matrix. st_h and st_w are stride size od hight and width.
	f(r,c,i,o,{st_h,st_w},pad) filter matrix. pad is padding size. 
	f(r,c,i,o,{st_h,st_w},pad,ir,lr) filter matrix. ir is rate for initial val, lr is learning rate.
	f(r,c,i,o,{st_h,st_w},pad,ir,lr,dr) filter matrix. dr is dropout rate.
	pooling(st_h,st_w) st_h and st_w are pooling size.
	full    convert from image of CNN to matrix for DNN.

for debug
	analizer(n)  calculate max min average of data and display n max min average
	visualizer(n,c)  display a data(n th, c channel) as graphics 

data structure
network
[{:weight,w,ir,lr,dr,v},{:bias,b,ir,lr,dr,v},{:function,name},{:filter,w,{st_h,st_w},pad,ir,lr,dr,v} ...]
weight
{:weight,w,ir,lr,dp,v,mask} w is matrix, ir is rate for initial random number,
lr is learning rate, dp is dropout rate.
bias
{:bias,b,ir,lr,dp,v,mask} b is row vector
function
{:function,name} name is function name within sigmoid tanh relu softmax
filter
{:filter,w,{st_h,st_w},pad,ir,lr,dr,v,mask}
pooling
{:pooling,st_,st_w}
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