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Agenda EKON 24 @

e Tensorflow64 Library
« FANN (Fast Artificial Neural Network )
o CAl NEURAL API

e K-CAlI NEURAL APl (Jupyter Notebook)

e Installation, Optimisation & Sources




Size Size Size

9[‘] + 31-"1' Oy + 01 + 5'-_3:1‘2 Oy + 01z + 032 + 0323 + 042

High bias “Just right” High variance
(underfit) (overfit)

http://docs.codehaus.org/display/SONAR/Plugin+Library



http://docs.codehaus.org/display/SONAR/Plugin+Library

File Edit

arvE BF

Structure rox
= Variables/Constants
Vi pTFChar
s: pTF_Status
T Uses
% System.SysUtils

% tensorflow

< >

Object Inspe... * X
Properties bl

Search View Refactor

Project Run Tools Tabs Help

L& W

Component
Gyl W &

s @

tensorflow ‘

Additional | Win32 | System | Win3.1 | Dislogs | Dats Access | Datz Controls | dbExpress | ¥n < >

Default Layout ~ ? —
[k O Search

= Abe [

M® 811 DE?ET’EEE’ KAV @ (Ec[ |5 e o

~  TensorFlowTest64.dproj - Projects  # X

g8~

I program TensorFlowTest64;

{SAPPTYPE CCNSOLE}
{$R *.res}
ases
System. SysUtils,
tensorflow in '..\source\tensorflow.pas':

Var
V: pTFChar:
s: pTE_Status;

begin
try
V := TF Version():
Writeln(string(V));

L]
L]
L]
L]

3 1= IF_NewStatus():

Aszszert (IF_GetCode (3) TFE CEF):

Assert (IF Message(s) = "");
TF_SetStatus(s, TF_CAWNCELLED, 'cancel'):
Assert (TF_GetCode (s) = TF_CANCELLED) ;
Assert (TF_Message (3) = 'cancel');
TF_DeleteStatus(s);

Readln;
except
on E: Exception do
Writeln(E.ClassName, ': ',
end;

E.Message);

<

@@ 10: 39 [Insert

//rename dil

to

tensorflowéé.dll

£ B EESBE S -D-
“ 4 ProjectGroup1EKON24
(5] TensorFlowTest64.exe
‘?ﬁ Build Configurations (Debug)
# Release
# Debug

£ Target Platforms (Win64)
B2 Windows 64-bit

7 source

tensorflow.pas

ChmaXbox\EKOM24\Del..\TensorFlowTestéd. dproj
TensorFlo... Model View ‘ Data Expl... |Mu\t|-DEv...

Palette '
ol v 0 §e)
Delphi
Delphi | Windows
Delphi | Multi-Device
L 3D Application
[}, Blank Application
* Tabbed with Navigation
[l Tabbed
[} Header/Footer with Navigation
> E Header/Footer

Code  History ] Master-Detail

https://www.tensorflow.org/
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unit tensorflow;

interface

Const

tensorflow_dll = 'tensorflow64.dll’;

Type
pTFChar = PAnsiChar;
ppTFChar = *pTFChar;
size_t = NativeUInt;
int64_t = Inté4;
pinté4_t = "int64_t;
ppint64_t = "pint64_t;
paiZeSte="sSTZe"2t
TEnumType = Cardinal;
Float = Single;
pFloat = “Float;

Now Demo: TensorFlowTest64.dproj




FANN

o Fast Artificial Neural Network (FANN) Library is a free open
source neural network library, which implements multilayer
artificial neural networks in C with support for both fully
connected and sparsely connected networks.

Cross-platform execution in both fixed and floating point are

supported. It includes a framework for easy handling of
training data sets. It is easy to use, versatile, well
documented, and fast.

Bindings to more than 15 programming languages are
available.

https://github.com/libfann/fann



https://github.com/libfann/fann

Delphi Wrapper

Fast Artificial Neural Network Library (FANN) v2.2.0
(Original: https://github.com/libfann/fann)

Fast Artificial Neural Network Library (FANN) v2.2.0
(https://github.com/hatsunearu/fann with FANN_ RELU

and FANN_LEAKY_RELU)
TensorFlow 1.3.0 — Demo

https://github.com/Laex/Delphi-Artificial-Neural-Network-Library



https://github.com/Laex/Delphi-Artificial-Neural-Network-Library

FANN Scripting

NN:= TFannNetwork.create (self)
with NN do begin
Layers.add('2")
Layers.add('3")

Layrercsad SRS
LearningRate:= 0.699999988079071100

Slellefsteteatalai==g e g = 7707000 1)
TrainingAlgorithm:= taFANN TRAIN RPROP
ActivationFunctionHidden:= afFANN SIGMOID
ActivationFunctionOutput:= afFANN SIGMOID

end;

C:\maXbox\EKON24\examples\814_FANN_XorSample2.pas




CAl NEURAL API 3

K-CAl NEURAL API is a Keras based neural
network API for machine learning that will
allow you to prototype with a lots of
possibilities of Tensorflow! Python, Free
Pascal and Delphi together in Google Colab,

Git or the Community Edition.

https://github.com/joaopauloschuler/neural-api



https://github.com/joaopauloschuler/neural-api

CAI NEURAL API Ii 3

« CAI NEURAL APl is a pascal based neural
network API optimized for AVX, AVX2 and
AVX512 instruction sets plus OpenCL capable
devices including AMD, Intel and NVIDIA. This
API has been tested under Windows and Linux.

This project is a subproject from a bigger and
older project called CAl and is sister to Keras
based K-CAI NEURAL API.

https://github.com/joaopauloschuler/neural-api



https://github.com/joaopauloschuler/neural-api

Colab as Universal Platformé‘?

Simple Image Classification with any Dataset:

this example shows how to create a model and train it
with a dataset (samples and features) passed as
parameter. Open In Colab

https://colab.research.google.com/github/maxkleiner/maXbox/blob/master/Copy_of_simple_image_classification_with_any_dataset.ipynb

https://colab.research.google.com/github/maxkleiner/
maXbox/blob/master/Copy_of_simple_image_classificat
ion_with_any_dataset.ipynb



https://colab.research.google.com/github/maxkleiner/maXbox/blob/master/Copy_of_simple_image_classification_with_any_dataset.ipynb

CIFAR-10 Image Classifier ‘3

This example has interesting aspects to look at:

Its source code is very small.

Layers are added sequentially.
Training hyper-parameters are defined before calling fit method.

Model parameters are saved as hdf5 EKONSimplelmageClassifier.nn

https://github.com/maxkleiner/maXbox/blob/master/EKON24 SimplelmageClassificationCPU.ipynb

and the same in colab.research:

https://colab.research.google.com/github/maxkleiner/maXbox/blob/master/EKON24 SimplelmageClassificationCPU.ipynb




classes=('plane’, car', bird', cat,

'deer’,'dog’, frog', horse’, 'ship’, truck’)

https://colab.research.google.com/github/maxkleiner/maXbox/blob/master/EKON24 SimplelmageClassificationCPU.ipynb




Win 10 Core Optimisation

14 Task Manager

File Options View

Processes Performance App history Start-up Users Details Services

1
T

| -H 5 24.0 R: 24.0 Kbps

7 CPU

4% 0.96 GHz
% Utilisation over 60 seconds

O X

Intel(R) Core(TM) i7-5500U CPU @ 2.40GHz

100%

Memory
4.5/15.9 GB (28%)

Disk 0 (C: D2)

0%

Ethernet
Not connected

Ethernet
S:0 R: 0 Kbps Utilisation ~ Speed

4% 0.96 GHz

Processes  Threads Handles

131 2214 73022

Bluetooth Up time

Not connected 15:19:24:49

WiFi

( | Fewer details Qﬁ\ Open Resource Monitor

Maximum speed:
Sockets:

Cores:

Logical processors:
Virtualisation:
Hyper-V support:
L1 cache:

L2 cache:

L3 cache:

239 GHz
1

2

4
Disabled
Yes

128 KB
512 KB
4.0 MB

CPU or GPU or TPU?




Win 32 or 64 API ?

ruard time: 4.66s Backward time: 1.88sz Step time: 14.8%s

Starting Ualidation.

VALIDATION RECORDY Saving NN at EKOMSimplelmageClassifier.nn

Epochz: 1 Examples seen:48888 Ualidation Accuracy: B_4836 Ualidation Ervror: 1.46
46 Ualidation Loszsz: 1.634% Total time: 12_54min

Epoch time: 2.2 minutes. 188 epochs: 1% hours.

Epochz: 1. Yorking time: B.21 hours.

Finizhed.

u 4
18568 Examples seen. Accuracy:@.2835 Error: 1.5948? Lo=s=:1.85568 Threads: 2 Fo®
rward time: 1.83s Backward time: B.24=z Step time: 16.11s

Starting Ualidation.

UALIDATION RECORD* Saving NN at EKONMSimplelmageClassifier.nn

Epochz: 1 Examples seen:4@B@AB@ Ualidation Accuracy: B.2580 Ualidation Error: 1.65
78 Validation Loss: 1.9632 Total time: g.75min

Epoch time: 18 minutes. 188 epoch=s: 17 hours.

Epochs:= 1. Working time: 8.15 hours.

Finizhed.




Save the model

e Keras separates the concerns of saving your model
architecture and saving your model weights.

e Model weights are saved to HDF5 format. This is a grid
format that is ideal for storing multi-dimensional arrays of
numbers.

eLayer 11 Max Output: 0.812 Min Output: 0.000 TNNetSoftMax 10,1,1 Times: 0.00s 0.00s Parent:10
«Starting Testing.

«Epochs: 50 Examples seen:2000000 Test Accuracy: 0.8383 Test Error: 0.4463 Test Loss: 0.4969 Total
time: 162.32min

«Epoch time: 2.7 minutes. 100 epochs: 4.5 hours.

«Epochs: 50. Working time: 2.71 hours.

*Finished.




Save files local

import os
import urllib.request
import tarfile

if not os.path.isfile('cifar-10-batches-bin/data_batch_1.bin’):
print("Downloading CIFAR-10 Files")
url = 'https://www.cs.toronto.edu/~kriz/cifar-10-binary.tar.gz’
urllib.request.urlretrieve(url, "./file.tar’)

tar = tarfile.open(“file.tar")
tar.extractall()
tar.close()




Finally you can get with git ‘3

C:\maXbox\mX399100\maxbox4\maxbox47\maxbox4>git clone
https://github.com/joaopauloschuler/k-neural-api.git k

Cloning into k...

remote: Enumerating objects: 65, done.

remote: Counting objects: 100% (65/65), done.

remote: Compressing objects: 100% (43/43), done.

remote: Total 356 (delta 38), reused 38 (delta 18), pack-reused 291
Receiving objects: 100% (356/356), 224.47 KiB | 1.57 MiB/s, done.
Resolving deltas: 100% (225/225), done.

o Y e
./ C 4 [ &/

http://docs.codehaus.org/display/SONAR/Developers%27+Seven+Deadly+Sins 18
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DX CAlProject12 - Delphi 10.3 Community Edition - SimplePlantLeafDisease [Built] [Defaukt iyt V][ 9]

? —
File Edit S5earch View Refactor Project Run  Component Tools Tabs  Help Additional | Win32 | System | Win 3.1 |D|a|ogs | Data Access | Data Controls | dbExpress | %0 < > L\\, O Search
NEvE ORE B N B PvEvllE : Abe [F5] E@%I{%::D%E% XU ©® (S |F ac g

Structure 3 Projectl2 SimplePlantLeafDiseas: neuraldatasets | neuralfit | CL GL | CL_Platform | DelphiCL | neuralnetwork <> ~ CAIProject‘I 2.dproj = Projects 1o
== Procedures & v Eﬁ v TTestCifar10Algo jol |_11 ~ r:_ Fz G F'[_r. L?‘, v 5 v D -

U 3 . .
ses procedure TTestCifarlORlgo: 4 ProjectGroup1EKON24 ~
Iy Classes var

42| TensorFlowTestfd.exe
L SysUtils NN: THNet; D? PrimeE. 16
HeuralFit: THeuralImageFit: {5 PrimeFactors1_64.exe
ImgTrainingVolumes, ImgValidationVolumes, ImgTestVolumes: THNetVolumeList: E’EXUFCWSU'E-E’(E
NumClasses: integer; Iﬁ? cascade_train.exe
fLearningRate, fInertia: single; @CﬂlProjecﬂZ.exe

n-q- Build Configurations (Debug)
£ Target Platforms (Win32)
-
NN := TNNet.Create(): 7 neural
HumClasses:= 10; Cl.pas
fLearningRate := 0.001; CLExt.pas
fI ti = 0.9; .

nertia CL_D3D10.pas
.AddLayer (TNNetInput.Create (32, 32, 3)); //32x32x3 Input Im &
.AddLayer (TNNetConvolutionRelU.Create ( {Features=}16, {Featn 1 ] {Padding=}0, CL.D3D11.pas
.BddLaver (THNetMaxPool.Create ({Siz==)2)); CL_D3D8.pas
.AddLayer (TNNetConvolutionReLU.Create | {Features=}32, 5] 1 ] {Padding=}0, CL_DX3_Media_Sharing.pas
.AddLaver (THNetMaxPool.Create({5iz==)2)); CL_Ext.pas
.BddLaver (THNetConvolutionRelU.Create ( {Features=)32, {FeatursSize=}5, {Padding=)0, CL_GL.pas
.AddLayer (THNetLayerFullConnectReLU.Create ( {Neurons=}32)): B oy

; ! : CL_GL_Ext.pas

.AddLayer (TNNetFullConnectLinear.Create (NumClasses) ) ;

.AddLayer (TNNetSoftMax.Create()): [Z1 CL Platform.pas
5 Chmakbox\EKON24\Delphi-Artific...\neural

@ | 164 43 |Insert History  CAIProj.. ModelV.. | Data Ex.. |Multi-D.

'+ neuralnetwork
't neuralvolume
'+ Math

I neuraldatasets
't neuralfit begin

//This is how a seguential CNN array of Jlﬁyers is added:

Object Inspector

Properties

BEEEEEEEEE

°
°
°
°
°
°
°
°
°
°
°
°
°
<
b

Messages o

[dcec32 Warning] SimplePlantLeafDisease.pas(263): W1011 Text after final 'END.' - ignored by compiler -
Success
Elapsed time: 00:00:02.2

Build  Output




Links & Sources

Almost all files:

https://sourceforge.net/projects/maxbox/files/Examples/EKON/EKON24/

https://maxbox4.wordpress.com/blog/

https://github.com/maxkleiner/maXbox4/releases



https://sourceforge.net/projects/maxbox/files/Examples/EKON/EKON24/
https://maxbox4.wordpress.com/blog/
https://github.com/maxkleiner/maXbox4/releases

May the source be with you!

max@kleiner.com
www.softwareschule.ch

= A OpenWeatherMap: Wetter aus dem Netz >>S.28 S

: entwickler

‘www.entwickler-magazin.de

konkret Raspherry Pi 2

Patisren i modaligeirabaren Projrkies Home Automation mit der GPIO
taatf b 7 amwrdea

Mew Game Pause Game Stop Gamer Options

entwickler

B Doriphi - ELT: gl £ Bringerdens | Soll_ltwage-
- vertrie:

Die Macht der

App Stores

M Kreditkarten
im Web

Der PCI-Standard
unter der Lupe

+| Usable Securily
Sicheheit mit Nutzefokus



mailto:max@kleiner.com
http://www.softwareschule.ch/
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