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Summary:

El aprendizaje profundo se basa en el incremento del nUmero de capas ocultas en las
arquitecturas de redes neuronales, este incremento proporciona a la red una mayor
capacidad de abstraccion sobre el conjunto de datos que se entrena, permitiendo mejorar
considerablemente las tasas de precision y error con respecto a los algoritmos tradicionales
de aprendizaje maquina. Sin embargo, incrementar el nimero de capas ocultas conlleva a
gue los procesos de entrenamiento sufran estancamientos debido a diferentes problemas en
la alta dimensionalidad: puntos de silla, multiples éptimos locales y puntos de platea. El
algoritmo por excelencia para el entrenamiento de redes neuronales profundas es conocido
como RMSProp, este algoritmo funciona con informacion brindada por el gradiente
descendente estocastico, sin embargo, la Neuroevolucion: técnicas relacionadas con
algoritmos evolutivos para entrenamiento de redes neuronales, han brindado nuevas
posibilidades para resolver estos tipos de problemas. El presente trabajo de investigacion se
enfoca en definir cual de tres (3) de los mejores algoritmos metaheuristicos mono-objetivo
especializados en resolver problemas de alta dimensionalidad: Coevolucidon cooperativa
basada en evolucién diferencial (DECC-G), Muestreo multiple de descendientes (MOS) e
Hibridacion iterativa de evolucién diferencial (DE) con busqueda local con reinicio (IHDELS)
consiguen mejorar los resultados del error cuadratico medio logrados por el RMSProp y un
simple algoritmo evolutivo de evaluaciones limitadas (LEEA) sobre conjuntos de datos de
regresion y clasificacion. Los resultados muestran que las metaheuristicas logran ser
competitivas frente al RMSProp y logran vencer al algoritmo LEEA en conjuntos de datos de
regresion. Por otra parte, en esta investigacién se plantea un nuevo reto en la optimizacion
de redes neuronales convolucionales profundas sobre conjuntos de datos de imagenes con
un grado mayor de complejidad, durante esta etapa los resultados que se obtienen consisten
en la construccion de una nueva propuesta memética inmersa en un nuevo framework de
Neuroevolucion (DNF) que logra vencer al RMSProp optimizando arquitecturas de redes
neuronales convolucionales. Generando asi un nuevo algoritmo y conocimiento en el area de
la Neuroevolucion aplicada sobre el aprendizaje profundo.
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| Introduction

|.1 Description

|.2 Description of DNF_v1

Name DNF_v1

Code DNF_v1

Object Language Python

Comment Framework para neuroevolucion escrito en Python utilizando la libreria
TensorFlow

Author Julian Fernando Mufioz Ordoéfiez, Carlos Alberto Cobos Lozada, Martha
Eliana Mendoza Becerra

Version 1.0
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Il Short model description

II.L1 List of diagrams

Name Code
DNF v1 DNF v1

II.2 Diagram DNF_v1

CIFARL0_Alexnet
~damst Gataset object
< net netobject
-~ batch_sze int FASHION_LeNet
£ CIlilLiets it - dataset dataset object
- optimizer RMSProp T repaa
* tes_size int e o
- num_clames  :int - leaming_rate - float
- L8 float - optimizer RMSProp
IHDELS e - testsize int
+ son TensorFlow Sesson B - num_clases :int
+ problem ONF Problem g - : float
+ pop_sze int o - float
+ maxevals int - Vecwr. diped - input_sze int
MR - size_of_slution © onper gae MINIST_LeNet
W S e + train_eval_te (floall] Wb, int training_epochs, float I) - float - img_sze “int ~dataset dataset object
+ eweiment  :int + init_weights (foatf] WE) floai] - Vecior_shapes int] < net net object
+ wed int +_dope_calc (foai]y, int size_of_buffer) - loat - sze_of siution :int  bateh_size int
+ bes Solution + tain_eval_tes! (10all] Wb, in raining_epochs, float 1) floal - leaming_ate : loat
+ tesing boolean + init_weights (Toail) WB) o) optimizer RMSProp
+ efos int +_slope_calc (floai]y,int sze_of_buffer) float tes_size int
- num_clases tint
= apply_minimize (Stfing name, int method, Safution Wetaheursic B s
+ 1un (String name_of_result) s e float
+ gel_group_variables 0 e ———— R et
- ouputsze it
- img_size int
SAHC_BestSlope DN - Vector_shapes  : intf]
+seson Tensorflow Sesson o - sze_of ittonfiing
+ problem - Problem DN 3 Time ot Mareu i T e eval_tox (10a] Vb, o Faning epachs oAt 1) Toal
+ max_efos int ¥ o el bt + init_weights (loat() WE) - floatf)
¢ waning_epuchs i e b e S " + sope_calc (loat] y,intsize_of_buffer float
+ sze_of_buffer cv :int 5
+ leaming_rate - float ProblemBujldeg L0 FASHION-MNIST
3 Gommm int + sl +main0_void
+ int + sore_res
+ b - Solution + sore_accuracy 11
+ lis_finess - floatq) + Average 0
+ elos int + dope_calc(
+_run (Sting name_of_tesult) _ float
SAHC_E2 Lt
s — +son Tensorllow Sesson o
¥ et s + problem Problem object s B
+ max_efos int pgmadaics (i - o
T L + efos_by._iteration int + train_eval_tes (1oa] Wb - inousze
T + inital_training_epochs int 4 concaiziarai - output
e ot + training_epochs msprop < int + no_concatena - data,
i i + taining_epochs_ msprop_hc - int
: t + inital_radio_mis foat
A e + initial_radio_msprop float 11
+ lis_finess foai] + experiment it CIFARLD
Lo 5 + seed Hint . ©
+ best Solution 3 us
*run (Stfing name _of_resul) < float b on ) e
+ testing boolean outpu._size
+ 1un (String name_of_result) int img_e
+ recalculate_partcipation_ratios (loat partcipation._rati, float performance) int pain_cifar10
+ calculate_deltas (foat paricipation ratio, float performance) int path_cifarl0_test :
+ calculate_eta (float[) deltas, float]] omegas) int 1.4 1. {e load_data (CIFAR10 files |
ata_test )
Soluion

eval_fitness (nt raining_epochs float
asign_values (floalf] Wb)
copy_from (Solution other

random_initializati
me.

-

PSO_Solution

e

us
sze_of_solution
accuracy
valsope

wo

fitness
velocity
ton

update_velocity (.
update_position )
eval_fitness (int training_

[1.2.1 List of classes in diagram

Name Code Generate Visibility Abstract | Classifier Type
AlexNet AlexNet X public Class
CIFAR-10 Cifar10 X public Class
CIFAR10_Alex | Cifar10AlexNet | X public Class

X

Net
ClassicSolution | ClassicSolution

public Class
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ConventionalN | ConventionalNN | X public Class
N
Dataset Dataset X public Class
DNF Dnf X public Class
Experimenter Experimenter X public Class
FASHION- FashionMnist X public Class
MNIST
FASHION_LeN | FashionLeNet X public Class
et
IHDELS Ihdels X public Class
LeNet LeNet X public Class
Metaheuristic Metaheuristic X public Class
MNIST Mnist X public Class
MNIST_LeNet | MnistLeNet X public Class
MOS Mos X public Class
NetworkDesign | NetworkDesigne | X public Class
er r
ProblemBuilder | ProblemBuilder | X public Class
PSO_Solution PsoSolution X public Class
SAHC _BestSlo | SahcBestSlope X public Class
pe
SAHC E2 SahcE2 X public Class
Solution Solution X public Class
Tools Tools X public Class

[1.2.2 List of associations in diagram

Name Code Class B Class A Role A Role B | Multiplici | Multiplici

ty A ty B

Associat | associatio | Dataset Problem 1.1 1.1
ion_1 nl Builder
Associat | associatio | Network | Problem 1.1 1.1
ion_2 n2 Designer | Builder
Associat | associatio | Solution | Metaheur 0.* 1.*
ion_3 n3 istic
Associat | associatio | Problem | Metaheur 1.* 1.1
ion_5 n5 Builder istic
Associat | associatio | Metaheur | DNF 1.1 1.1
ion_6 n6 istic
Associat | associatio | Problem | DNF 1.1 1.1
ion_7 n7 Builder
Associat | associatio | Problem | Solution 1.* 1.1
ion 8 n8 Builder
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Generalization_4

Generalization_4

NetworkDesigner

Deep NeuroEvolution Framework DNF_v1
[1.2.3 List of generalizations in diagram
Name Code Parent Object Child Object
Generalization_1 Generalization_1 Dataset MNIST
Generalization_2 Generalization_2 Dataset CIFAR-10
Generalization_3 Generalization_3 Dataset FASHION-MNIST

LeNet

Generalization_5 Generalization_5 NetworkDesigner AlexNet
Generalization_6 Generalization_6 Metaheuristic SAHC_BestSlope
Generalization_7 Generalization_7 Metaheuristic MOS
Generalization_9 Generalization_9 NetworkDesigner ConventionalNN
Generalization_10 Generalization_10 ProblemBuilder MNIST_LeNet
Generalization_11 Generalization_11 ProblemBuilder CIFAR10_AlexNet
Generalization_12 Generalization_12 Metaheuristic IHDELS
Generalization_13 Generalization_13 ProblemBuilder FASHION_LeNet
Generalization_14 Generalization_14 Solution PSO_Solution
Generalization_15 Generalization_15 Solution ClassicSolution
Generalization 16 Generalization 16 Metaheuristic SAHC E2

[1.2.4 List of dependencies in diagram

Name Code Influent Object Dependent Object

Dependency 1 Dependency 1 Tools Metaheuristic
Dependency 2 Dependency 2 DNF Experimenter

DNF 11/27/2019 Page 8
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[l Full model description

lll.1List of diagrams

Name Code
DNF v1 DNF v1

[11.2 Diagram DNF_v1

CIFARL0_Alexnet
~damst Gataset object
< net netobject
-~ batch_sze int FASHION_LeNet
- Ll e it - dataset dataset object
- opimizag < net net object
- WS - batet e int
- num_clases * leaming_rate : float
- L8 - optimizer RMSProp
IHDELS - u . - test_size int
o TonsoriowSemon el - mum_dases it
+ problem ONF Problem W= - : float
+ pop_sze int 5 - float
+ maxevals int BLE i - input_size int
MR - size_of_slution © onper gae MINIST_LeNet
W S e + train_eval_te (floall] Wb, int training_epochs, float I) - float - img_sze “int " dataset dataset object
+ eweiment  :int + init_neights (foatf) W) foau) - Vecior_shapes int] < net net object
+ wed int + sope_cale (foat] . int size_of_bufer) - float. - size_of_mlution : int  bateh_size int
+ bes Solution +Uain_eval_tes: (loall] Wh, It Uaning_epoehs loar )« loat - leaming_ate : loat
+ tesing boolean + init_weights (Toail) WB) floatq optimizer RMSProp
+ efos int +_dope_calc (foatl y, int sze_of_buffer) float tes_size int
- num_clases tint
= apply_minimize (Sting name, int method, Soluton Wetaheursic B s
+ 1un (String name_of_result) s e float
+ gel_group_variables 0 e e e —— it e
- oupuisize tint
- img_sze int
SAHC_Besslope DN - Vector_shapes : int]]
maion Temsoriow Sesion ¢ P - sizo_of_wluion s int
+ probem Problem DNF 3 e ol ek T e eval_tox (10a] Vb, o Faning epachs oAt 1) Toal
+ max_efos int ¥ SR LT b + init_weights (loat() WE) - floai]
¢ waning_epuchs i e ==, . b + sope_calc (loat] y,intsize_of_buffer float
+ sze_of_buffer cv :int A
+ leaming_rate float PublenEvlieg o FASHION-MNIST
3 Gommm int S son IR +main0_void
+ int + sore_res
+ b - Solution + sore_accuracy 11
+ lis_finess - floar) + Average 0
+ elos int + sope._calc
+ run (Stiing name_of_esui) _ foat val s
wos
SADCRER) ProblemBuilder
s — +son Tensorllow Sesson i
¥ et s + problem Problem object e “I6
+ max_efos int + max_efos int - o
T L + efos_by._iteration int + tain_eval_tes oai]] Wb - inousze
T + inital_training_epochs int 1 concaiara - outpu s
+ leamingl R + trining_epachs msprop < int + no_concatena - data,
o s + trining_epochs msprop_he + int
g b + inital_radio_mis foat
%G e + initial_radio_msprop float 11 |
+ lis_finess float) + experiment int CFAR:AG)
Lo 5 + seed Hint ” s
+ best Solution 3 us
*run (Stfing name _of_resul) < float B = e
+ testing boolean output sze
+ 1un (String name_of_result) int img_e
+ recalculate_partcipation_ratios (loat partcipation._rati, float performance) int path_cifart0
+ calculate_deltas (loat panicipation_atio float performance) int path_cifarl0_tes :
+ calculate_eta (float[) deltas, float]] omegas) int 1.4 1. {e load_data (CIFAR10 files |
ata_test )
Soluion

eval_fitness (nt raining_epochs float
asign_values (floalf] Wb)
copy_from (Solution other

random_initializati
me.

-

PSO_Solution

e

us
sze_of_solution
accuracy
valsope

wo

fitness
velocity
ton

update_velocity (.
update_position )
eval_fitness (int training_

[11.2.1List of classes in diagram

Name Code Generate Visibility Abstract Classifier Type
AlexNet AlexNet public Class
CIFAR-10 Cifarl0 public Class
CIFAR10_AlexNet | Cifarl0AlexNet public Class
ClassicSolution ClassicSolution public Class
ConventionalNN ConventionalNN public Class
Dataset Dataset public X Class
DNF Dnf public Class

XX XXX X X
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Experimenter Experimenter X public Class
FASHION-MNIST | FashionMnist X public Class
FASHION_ LeNet | FashionLeNet X public Class
IHDELS Ihdels X public Class
LeNet LeNet X public Class
Metaheuristic Metaheuristic X public X Class
MNIST Mnist X public Class
MNIST_LeNet MnistLeNet X public Class
MOS Mos X public Class
NetworkDesigner NetworkDesigner X public X Class
ProblemBuilder ProblemBuilder X public X Class
PSO_Solution PsoSolution X public Class
SAHC_BestSlope SahcBestSlope X public Class
SAHC _E2 SahcE?2 X public Class
Solution Solution X public X Class
Tools Tools X public Class

1.2.1.1 Class AlexNet

111.2.1.1.1  Card of class AlexNet
Name AlexNet
Code AlexNet
Comment Modelo de la red neuronal convolucional profunda AlexNet
Generate Yes
Visibility public
Abstract No
Classifier Type Class

111.2.1.1.2  Header of the class AlexNet

/***********************************************************************

* Module: AlexNet.py

* Author: Julian Fernando Mufioz Ordofiez, Carlos Alberto Cobos Lozada, Martha Eliana Mendoza Becerra

* Purpose: Defines the Class AlexNet

***********************************************************************/

111.2.1.1.3  Imports of the class AlexNet

import py.util.*;

111.2.1.1.4  List of generalizations of the class AlexNet

Name Code Parent Object Child Object
Generalization 5 Generalization 5 NetworkDesigner AlexNet
111.2.1.1.5 List of inherited methods of the class AlexNet
Name Code Return | Visibilit | Abstract Final Static | Classifie | Read-
Type y r only
model | model void public X Network
DNF 11/27/2019 Page 10
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Designe
r
111.2.1.1.6  List of diagrams containing the class AlexNet
Name Code
DNF v1 DNF v1
111.2.1.1.7  List of operations of the class AlexNet
Name Code Return | Visibilit | Abstract Final Static | Classifie | Read-
Type y r only
model | model Network | public AlexNet
111.2.1.2 Class CIFAR-10
111.2.1.2.1 Card of class CIFAR-10
Name CIFAR-10
Code Cifarl0
Comment Carga el conjunto de datos CIFAR-10
Generate Yes
Visibility public
Abstract No
Classifier Type Class
111.2.1.2.2  Header of the class CIFAR-10
/***********************************************************************
* Module: Cifar10.py
* Author: Julian Fernando Mufioz Ordéfiez, Carlos Alberto Cobos Lozada, Martha Eliana Mendoza Becerra
* Purpose: Defines the Class Cifar10
***********************************************************************/
111.2.1.2.3  Imports of the class CIFAR-10
import py.util.*;
111.2.1.2.4  List of generalizations of the class CIFAR-10
Name Code Parent Object Child Object
Generalization 2 Generalization 2 Dataset CIFAR-10
111.2.1.2.5 List of inherited methods of the class CIFAR-10
Name Code Return | Visibilit | Abstract Final Static Classifie Read-
Type y r only
load d | loadDat | void public X Dataset
DNF 11/27/2019 Page 11
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lata  |a | | | | |

111.2.1.2.6  List of diagrams containing the class CIFAR-10

Name Code
DNF v1 DNF vl

111.2.1.2.7  List of attributes of the class CIFAR-10

Name Code Data Type Visibility Initial Classifier Read-
Value only
LB Ib float public CIFAR-10
uB ub float public CIFAR-10
input_size | inputSize int public CIFAR-10
output_siz | outputSize | int public CIFAR-10
e
img_size imgSize int public CIFAR-10
path_cifar | pathCifarl0 | CIFAR10 public CIFAR-10
10 train files
path_cifar | pathCifarl0 | CIFAR10 public CIFAR-10
10 test Test test files

111.2.1.2.8  List of operations of the class CIFAR-10

Name Code Return | Visibilit | Abstract Final Static | Classifie | Read-
Type y r only

load_d | loadDat | features, | public CIFAR-
ata a labels 10
load_d | loadDat | features, | public CIFAR-
ata_test | aTest labels 10
load_la | loadLab | String[] | public CIFAR-
bel na | eINames 10
mes
normali | normaliz | float[] public CIFAR-
ze e 10
one_ho | oneHotE | int[] public CIFAR-
t enco | ncode 10
de
batch_f | batchFe | features | public CIFAR-
eatures | aturesLa | Batch 10
_labels | bels
load_pr | loadPrep | features | public CIFAR-
eproces | rocessTr | LabelsB 10
s_traini | ainingB | atch
ng_bat | atch
ch
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11.2.1.3 Class CIFAR10_AlexNet
111.2.1.3.1 Card of class CIFAR10_AlexNet
Name CIFAR10_AlexNet
Code Cifar10AlexNet
Comment Implementa el problema: Red neuronal convolucional profunda AlexNet
para resolver el problema CIFAR10
Generate Yes
Visibility public
Abstract No
Classifier Type Class

111.2.1.3.2

Header of the class CIFAR10_AlexNet

[* * * k%

*k* *

** * k%

* Module: Cifarl0AlexNet.py
* Author: Julian Fernando Mufioz Ord6iiez, Carlos Alberto Cobos Lozada, Martha Eliana Mendoza Becerra

* Purpose: Defines the Class Cifar10AlexNet

***********************************************************************/

111.2.1.3.3

*k*% * * k%

*k*%

Imports of the class CIFAR10_AlexNet

import py.util.*;

111.2.1.3.4

xxxxx

List of generalizations of the class CIFAR10_AlexNet

Name

Code

Parent Object

Child Object

Generalization 11

Generalization 11

ProblemBuilder

CIFAR10_AlexNet

111.2.1.3.5 List of inherited methods of the class CIFAR10_AlexNet
Name Code Return | Visibilit | Abstract Final Static Classifie Read-
Type y r only
concate | concaten | void public X Problem
nate ate Builder
no_con | noConca | void public X Problem
catenat | tenate Builder
e
train_e | trainEva | void public X Problem
val test | ITest Builder
111.2.1.3.6  List of inherited associations of the class CIFAR10_AlexNet
Name Code Class B Class A Role A Role B | Multiplici | Multiplici
ty A ty B
Associat | associatio | Dataset Problem 1.1 1.1
ion_1 nl Builder
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Network
Designer

associatio

Associat
n2

Problem 1.1 1.1
ion 2

Builder

111.2.1.3.7  List of diagrams containing the class CIFAR10_AlexNet

Name Code
DNF v1 DNF v1

111.2.1.3.8  List of attributes of the class CIFAR10_AlexNet

Name Code Data Type Visibility Initial Classifier Read-
Value only

dataset dataset dataset private CIFAR10_
object AlexNet

net net net object private CIFAR10_
AlexNet

batch_size | batchSize int private CIFAR10_
AlexNet

learning_r | learningRat | float private CIFAR10_
ate e AlexNet

optimizer | optimizer RMSProp private CIFAR10_
AlexNet

test_size testSize int private CIFAR10_
AlexNet

num_class | numClasses | int private CIFAR10_
es AlexNet

LB Ib float private CIFAR10_
AlexNet

uB ub float private CIFAR10_
AlexNet

input_size | inputSize int private CIFAR10_
AlexNet

output_siz | outputSize | int private CIFAR10_
e AlexNet

img_size imgSize int private CIFAR10_
AlexNet

Vector_sh | vectorShape | int private CIFAR10_
apes S AlexNet

size_of so | sizeOfSolut | int private CIFAR10_
lution ion AlexNet

111.2.1.3.9  List of operations of the class CIFAR10_AlexNet

Name Code Return | Visibilit | Abstract Final Static Classifie Read-
Type y r only
train_e | trainEva | float public CIFAR1
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val_test | ITest 0_Alex
Net
init_we | initWeig | float[] public CIFAR1L
ights hts 0_Alex
Net
slope_c | slopeCal | float public CIFAR1L
alc c 0_Alex
Net
1.2.1.4 Class ClassicSolution
111.2.1.4.1  Card of class ClassicSolution
Name ClassicSolution
Code ClassicSolution
Comment Posee los métodos para inicializar, evaluar, entrenar, probar una solucién
con una representacion clasica de soluciones en los algoritmos evolutivos
Generate Yes
Visibility public
Abstract No
Classifier Type Class

111.2.1.4.2

111.2.1.4.3

Header of the class ClassicSolution
/***********************************************************************
* Module: ClassicSolution.py
* Author: Julian Fernando Mufioz Ord6iiez, Carlos Alberto Cobos Lozada, Martha Eliana Mendoza Becerra

* Purpose: Defines the Class ClassicSolution
***********************************************************************/

Imports of the class ClassicSolution

import py.util.*;

111.2.1.4.4  List of generalizations of the class ClassicSolution
Name Code Parent Object Child Object
Generalization 15 Generalization 15 Solution ClassicSolution

111.2.1.4.5  List of inherited methods of the class ClassicSolution
Name Code Return | Visibilit | Abstract Final Static | Classifie | Read-
Type y r only
assign_ | assignV | void public X Solution
values | alues
copy_fr | copyFro | void public X Solution
om m
copy_s | CopySo | void public X Solution
ome_ Vv | meVaria
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ariables | bles

eval_fit | eval_fitn | void public X Solution
ness ess

eval te | eval test | void public X Solution
sting_d | ing_data

ata

random | randoml | void public X Solution
_initiali | nitializat

zation | ion

111.2.1.4.6  List of inherited associations of the class ClassicSolution

Name Code Class B Class A Role A Role B | Multiplici | Multiplici
ty A ty B
Associat | associatio | Problem | Solution 1.* 1.1
ion 8 n8 Builder
111.2.1.4.7  List of diagrams containing the class ClassicSolution
Name Code
DNF vl DNF v1
111.2.1.4.8  List of attributes of the class ClassicSolution
Name Code Data Type Visibility Initial Classifier Read-
Value only
Wb whb float[] public ClassicSolu
tion
problem problem DNF public ClassicSolu
Problem tion
accuracy accuracy float public ClassicSolu
tion
fitness fitness float public ClassicSolu
tion
valslope valslope float public ClassicSolu
tion
111.2.1.4.9  List of operations of the class ClassicSolution
Name Code Return | Visibilit | Abstract Final Static | Classifie | Read-
Type y r only
eval_fit | eval_fitn | void public X ClassicS
ness ess olution
assign_ | assignV | void public X ClassicS
values | alues olution
copy_fr | copyFro | void public X ClassicS
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om m olution
random | randoml | void public X ClassicS
_initiali | nitializat olution
zation ion
copy_s | CopySo | void public X ClassicS
ome_ Vv | meVaria olution
ariables | bles
eval_te | eval_test | void public X ClassicS
sting_d | ing_data olution
ata

1.2.1.5 Class ConventionalNN

111.2.1.5.1 Card of class ConventionalNN
Name ConventionalNN
Code ConventionalNN
Comment Modelo de red neuronal convencional
Generate Yes
Visibility public
Abstract No
Classifier Type Class

111.2.1.5.2 Header of the class ConventionalNN

/***********************************************************************

* Module: ConventionalNN.py

* Author: Julian Fernando Mufioz Ordoiez, Carlos Alberto Cobos Lozada, Martha Eliana Mendoza Becerra

* Purpose: Defines the Class ConventionalNN

***********************************************************************/

111.2.1.5.3  Imports of the class ConventionalNN

import py.util.*;

111.2.1.5.4  List of generalizations of the class ConventionalNN

Name Code Parent Object Child Object

Generalization 9

Generalization 9

NetworkDesigner

ConventionalNN

111.2.1.5.5 List of inherited methods of the class ConventionalNN
Name Code Return | Visibilit | Abstract Final Static Classifie Read-
Type y r only
model | model void public X Network
Designe
;
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111.2.1.5.6  List of diagrams containing the class ConventionalNN
Name Code
DNF v1 DNF v1
111.2.1.5.7  List of operations of the class ConventionalNN
Name Code Return | Visibilit | Abstract Final Static | Classifie | Read-
Type y r only
model | model Network | public Convent
model ionalNN
111.2.1.6 Class Dataset
111.2.1.6.1 Card of class Dataset
Name Dataset
Code Dataset
Comment Clase abstracta que permite cargar el conjunto de datos, pueden ser
conjuntos de datos para algoritmos de regresion y clasificacion
Generate Yes
Visibility public
Abstract Yes
Classifier Type Class
111.2.1.6.2 Header of the class Dataset
/***********************************************************************
* Module: Dataset.py
* Author: Julian Fernando Mufioz Ordofiez, Carlos Alberto Cobos Lozada, Martha Eliana Mendoza Becerra
* Purpose: Defines the Class Dataset
***********************************************************************/
111.2.1.6.3  Imports of the class Dataset
import py.util.*;
111.2.1.6.4  List of associations of the class Dataset
Name Code Class B Class A Role A Role B | Multiplici | Multiplici
ty A ty B
Associat | associatio | Dataset Problem 1.1 1.1
ion 1 nl Builder
111.2.1.6.5 List of specializations of the class Dataset
Name Code Parent Object Child Object
Generalization_1 Generalization_1 Dataset MNIST
Generalization_2 Generalization_2 Dataset CIFAR-10
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| Generalization 3

| Generalization 3

| Dataset

| FASHION-MNIST

111.2.1.6.6  List of diagrams containing the class Dataset
Name Code
DNF vl DNF v1
111.2.1.6.7  List of operations of the class Dataset
Name Code Return | Visibilit | Abstract Final Static | Classifie | Read-
Type y only
load_d | loadDat | void public X Dataset
ata a
11.2.1.7 Class DNF
111.2.1.7.1  Card of class DNF
Name DNF
Code Dnf
Comment Script que evalla y ejecuta un experimento que une: una arquitectura de
red neuronal profunda, una metaheuristica y un conjunto de datos para
obtener el objeto
Generate Yes
Visibility public
Abstract No
Classifier Type Class

111.2.1.7.2

/***********************************************************************

Header of the class DNF

* Module: Dnf.py
* Author: Julian Fernando Mufioz Ord6iiez, Carlos Alberto Cobos Lozada, Martha Eliana Mendoza Becerra
* Purpose: Defines the Class Dnf

***********************************************************************/

111.2.1.7.3

import py.util.*;

Imports of the class DNF

111.2.1.7.4  List of associations of the class DNF
Name Code Class B Class A Role A Role B | Multiplici | Multiplici
ty A ty B
Associat | associatio | Metaheur | DNF 1.1 1.1
ion_6 n6 istic
Associat | associatio | Problem DNF 1.1 1.1
ion 7 n7 Builder
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111.2.1.7.5 List of dependent objects of the class DNF

Name Code Influent Object Dependent Object
Dependency 2 Dependency 2 DNF Experimenter

111.2.1.7.6  List of navigable associations of the class DNF

Name Code Class B Class A Role A Role B | Multiplici | Multiplici
ty A ty B
Associat | associatio | Metaheur | DNF 1.1 1.1
ion_6 n6 istic
Associat | associatio | Problem | DNF 1.1 1.1
ion 7 n7 Builder
111.2.1.7.7  List of diagrams containing the class DNF
Name Code
DNF_v1 DNF_v1
111.2.1.7.8  List of attributes of the class DNF
Name Code Data Type Visibility Initial Classifier Read-
Value only
Problemld | problemld | int public DNF
Type_of | typeOfMeta | int public DNF
Metaheuri | heuristic
stic
name_of r | nameOfRes | String public DNF
esult ult
Sess sess int public DNF
Metaheuri | metaheuristi | int package DNF
stic c
ProblemB | problemBui | int package DNF
uilder Ider
111.2.1.7.9  List of operations of the class DNF
Name Code Return | Visibilit | Abstract Final Static | Classifie | Read-
Type y r only
main main void public DNF

111.2.1.8 Class Experimenter

111.2.1.8.1 Card of class Experimenter
| Name | Experimenter
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Code Experimenter

Comment Script que ejecuta 30 veces un algoritmo que se compone de: tipo de
metaheuristica, tipo de problema: arquitectura de red neuronal y conjunto
de datos

Generate Yes

Visibility public

Abstract No

Classifier Type Class

111.2.1.8.2 Header of the class Experimenter

JFFFeFedededededededededkek * % *kk * % * %% *k*k *

* Module: Experimenter.py
* Author: Julian Fernando Mufioz Ord6iiez, Carlos Alberto Cobos Lozada, Martha Eliana Mendoza Becerra

* Purpose: Defines the Class Experimenter

* *k*k ***k ** ** *kk ***k *kxk *kkkkkhkkhkhkhkkhik ***k x/

111.2.1.8.3  Imports of the class Experimenter
import py.util.*;

111.2.1.8.4  List of influent objects of the class Experimenter
Name Code Influent Object Dependent Object
Dependency 2 Dependency 2 DNF Experimenter

111.2.1.8.5 List of diagrams containing the class Experimenter

Name Code
DNF v1 DNF v1

111.2.1.8.6  List of attributes of the class Experimenter

Name Code Data Type Visibility Initial Classifier Read-
Value only
Type_of P | typeOfProbl | int public Experiment
roblem em er
Type_of | typeOfMeta | int public Experiment
Metaheuri | heuristic er
stic

111.2.1.8.7  List of operations of the class Experimenter

Name Code Return | Visibilit | Abstract Final Static Classifie Read-
Type y r only
DNF dnf float public X Experim
enter
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111.2.1.9 Class FASHION-MNIST
111.2.1.9.1 Card of class FASHION-MNIST
Name FASHION-MNIST
Code FashionMnist
Comment Carga de los datos FASHION-MNIST: prendas de vestir
Generate Yes
Visibility public
Abstract No
Classifier Type Class
111.2.1.9.2 Header of the class FASHION-MNIST
/***********************************************************************
* Module: FashionMnist.py
* Author: Julidn Fernando Mufioz Ordéfiez, Carlos Alberto Cobos Lozada, Martha Eliana Mendoza Becerra
* Purpose: Defines the Class FashionMnist
***********************************************************************/
111.2.1.9.3  Imports of the class FASHION-MNIST
import py.util.*;
111.2.1.9.4  List of generalizations of the class FASHION-MNIST
Name Code Parent Object Child Object
Generalization 3 Generalization 3 Dataset FASHION-MNIST

111.2.1.9.5 List of inherited methods of the class FASHION-MNIST
Name Code Return | Visibilit | Abstract Final Static Classifie Read-
Type y r only
load_d | loadDat | void public X Dataset
ata a
111.2.1.9.6  List of diagrams containing the class FASHION-MNIST
Name Code
DNF v1 DNF v1
111.2.1.9.7 List of attributes of the class FASHION-MNIST
Name Code Data Type Visibility Initial Classifier Read-
Value only
LB Ib float private FASHION-
MNIST
uB ub float private FASHION-
MNIST
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input_size | inputSize int private FASHION-
MNIST

output_siz | outputSize | int private FASHION-
e MNIST

data data MNIST private FASHION-
files MNIST

img_size imgSize int private FASHION-
MNIST

111.2.1.9.8  List of operations of the class FASHION-MNIST

Name Code Return | Visibilit | Abstract Final Static Classifie Read-
Type y r only
load_d | loadDat | training | public FASHI
ata a and ON-
testing MNIST
data

111.2.1.10 Class FASHION_LeNet
111.2.1.10.1 Card of class FASHION_LeNet

Name FASHION_LeNet

Code FashionLeNet

Comment Implementa el problema: Red neuronal convolucional profunda LeNet para
resolver el problema FASHION-MNIST

Generate Yes

Visibility public

Abstract No

Classifier Type Class

111.2.1.10.2 Header of the class FASHION LeNet

/***********************************************************************

* Module: FashionLeNet.py
* Author: Julian Fernando Mufioz Ord6iiez, Carlos Alberto Cobos Lozada, Martha Eliana Mendoza Becerra

* Purpose: Defines the Class FashionLeNet
***********************************************************************/

111.2.1.10.3 Imports of the class FASHION _LeNet
import py.util.*;

111.2.1.10.4 List of generalizations of the class FASHION_LeNet

Name Code Parent Object Child Object
Generalization 13 Generalization 13 ProblemBuilder FASHION LeNet
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111.2.1.10.5 List of inherited methods of the class FASHION _LeNet

Name Code Return | Visibilit | Abstract Final Static | Classifie | Read-
Type y r only
concate | concaten | void public X Problem
nate ate Builder
no_con | noConca | void public X Problem
catenat | tenate Builder
e
train_e | trainEva | void public X Problem
val test | ITest Builder

111.2.1.10.6 List of inherited associations of the class FASHION_LeNet

Name Code Class B Class A Role A Role B | Multiplici | Multiplici
ty A ty B
Associat | associatio | Dataset Problem 1.1 1.1
ion_1 nl Builder
Associat | associatio | Network | Problem 1.1 1.1
ion 2 n2 Designer | Builder
111.2.1.10.7 List of diagrams containing the class FASHION_LeNet
Name Code
DNF vl DNF vl
111.2.1.10.8 List of attributes of the class FASHION_LeNet
Name Code Data Type Visibility Initial Classifier Read-
Value only
dataset dataset dataset private FASHION _
object LeNet
net net net object private FASHION _
LeNet
batch_size | batchSize int private FASHION _
LeNet
learning_r | learningRat | float private FASHION _
ate e LeNet
optimizer | optimizer RMSProp private FASHION _
LeNet
test_size testSize int private FASHION _
LeNet
num_class | numClasses | int private FASHION _
es LeNet
LB Ib float private FASHION _
LeNet
uB ub float private FASHION _
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LeNet
input_size | inputSize int private FASHION_
LeNet
output_siz | outputSize | int private FASHION _
e LeNet
img_size imgSize int private FASHION_
LeNet
Vector_sh | vectorShape | int private FASHION _
apes S LeNet
size_of so | sizeOfSolut | int private FASHION _
lution ion LeNet
111.2.1.10.9 List of operations of the class FASHION_LeNet
Name Code Return | Visibilit | Abstract Final Static | Classifie | Read-
Type y r only
train_e | trainEva | float public FASHI
val_test | ITest ON_Le
Net
init_we | initWeig | float[] public FASHI
ights hts ON_Le
Net
slope_c | slopeCal | float public FASHI
alc c ON_Le
Net

111.2.1.11 Class IHDELS
111.2.1.11.1 Card of class IHDELS

Name IHDELS

Code Ihdels

Comment Iterative hybridization of DE with local search
Generate Yes

Visibility public

Abstract No

Classifier Type Class

111.2.1.11.2 Header of the class IHDELS

/*************-k******************-k***********************************-k**

* Module: Ihdels.py
* Author: Julian Fernando Mufioz Ordoiiez, Carlos Alberto Cobos Lozada, Martha Eliana Mendoza Becerra
* Purpose: Defines the Class Ihdels

B s S S S e 2 o 2 o o 2 ********-k*/

111.2.1.11.3 Imports of the class IHDELS

DNF 11/27/2019 Page 25



Deep NeuroEvolution Framework DNF_v1

import py.util.*;

111.2.1.11.4 List of generalizations of the class IHDELS

Name Code Parent Object Child Object
Generalization 12 Generalization 12 Metaheuristic IHDELS

111.2.1.11.5 List of inherited methods of the class IHDELS

Name Code Return | Visibilit | Abstract Final Static Classifie Read-
Type y r only
run run void public X Metaheu
ristic

111.2.1.11.6 List of inherited associations of the class IHDELS

Name Code Class B Class A Role A Role B | Multiplici | Multiplici
ty A ty B
Associat | associatio | Solution | Metaheur 0.* 1.*
ion_3 n3 istic
Associat | associatio | Problem | Metaheur 1.* 1.1
ion 5 n5 Builder istic
111.2.1.11.7 List of diagrams containing the class IHDELS
Name Code
DNF vl DNF vl
111.2.1.11.8 List of attributes of the class IHDELS
Name Code Data Type Visibility Initial Classifier Read-
Value only
session session TensorFlow | public IHDELS
Session
problem problem DNF public IHDELS
Problem
pop_size popSize int public IHDELS
maxevals | maxevals int public IHDELS
training_e | trainingEpo | int public IHDELS
pochs chs
num_bloc | numBlocks | int public IHDELS
ks
experimen | experiment | int public IHDELS
t
seed seed int public IHDELS
best best Solution public IHDELS
testing testing boolean public IHDELS
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| efos | efos | int | public | | IHDELS |
111.2.1.11.9 List of operations of the class IHDELS
Name Code Return | Visibilit | Abstract Final Static | Classifie | Read-
Type y r only
apply_ | applyMi | Solution | public IHDELS
minimi | nimize
ze
run run Solution | public IHDELS
get_gro | getGrou | int[] public IHDELS
up_vari | pVariabl
ables es
111.2.1.12 Class LeNet
111.2.1.12.1 Card of class LeNet
Name LeNet
Code LeNet
Comment Modelo de la red neuronal convolucional LeNet
Generate Yes
Visibility public
Abstract No
Classifier Type Class
111.2.1.12.2 Header of the class LeNet
/***********************************************************************
* Module: LeNet.py
* Author: Julian Fernando Mufioz Orddfiez, Carlos Alberto Cobos Lozada, Martha Eliana Mendoza Becerra
* Purpose: Defines the Class LeNet
***********************************************************************/
111.2.1.12.3 Imports of the class LeNet
import py.util.*;
111.2.1.12.4 List of generalizations of the class LeNet
Name Code Parent Object Child Object
Generalization 4 Generalization 4 NetworkDesigner LeNet
111.2.1.12.5 List of inherited methods of the class LeNet
Name Code Return | Visibilit | Abstract Final Static | Classifie | Read-
Type y r only
model | model void public X Network
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r

Designe

111.2.1.12.6 List of diagrams containing the class LeNet

Name

Code

DNF v1

DNF v1

111.2.1.12.7 List of operations of the class LeNet

Name

Code

Return
Type

Visibilit

y

Abstract

Final

Static

Classifie
r

Read-
only

model

model

Network

public

LeNet

111.2.1.13

Class Metaheuristic

111.2.1.13.1 Card of class Metaheuristic

Name
Code
Comment

Generate
Visibility
Abstract
Classifier

Type

Yes
public
Yes
Class

Metaheuristic
Metaheuristic
Clase abstracta que permite la implementacion run para cada
metaheuristica que se implemente en DNF

111.2.1.13.2 Header of the class Metaheuristic

/***********************************************************************

* Module: Metaheuristic.py
* Author: Julian Fernando Mufioz Ordoiiez, Carlos Alberto Cobos Lozada, Martha Eliana Mendoza Becerra

* Purpose: Defines the Class Metaheuristic

s R s e S R b S S S S S S R o S 2 2 2 S 2 2 2 o */

111.2.1.13.3

import py.util.*;

Imports of the class Metaheuristic

111.2.1.13.4 List of associations of the class Metaheuristic

Name

Code

Class B

Class A

Role A

Role B

Multiplici
ty A

Multiplici
ty B

Associat
ion_3
Associat
ion_5
Associat

associatio
n3
associatio
n5
associatio

Solution

Problem
Builder
Metaheur

Metaheur
istic
Metaheur
istic
DNF

0.*

1.*

1.1

1.*

1.1

1.1

DNF
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lion 6 | n6 | istic | | |
111.2.1.13.5 List of specializations of the class Metaheuristic
Name Code Parent Object Child Object
Generalization_6 Generalization_6 Metaheuristic SAHC_BestSlope
Generalization_7 Generalization_7 Metaheuristic MOS
Generalization_12 Generalization_12 Metaheuristic IHDELS
Generalization 16 Generalization 16 Metaheuristic SAHC E2
111.2.1.13.6 List of influent objects of the class Metaheuristic
Name Code Influent Object Dependent Object
Dependency 1 Dependency 1 Tools Metaheuristic

111.2.1.13.7 List of navigable associations of the class Metaheuristic

Name Code Class B Class A Role A Role B | Multiplici | Multiplici
ty A ty B
Associat | associatio | Solution Metaheur 0.* 1.*
ion_3 n3 istic
Associat | associatio | Problem Metaheur 1.* 1.1
ion 5 n5 Builder istic
111.2.1.13.8 List of diagrams containing the class Metaheuristic
Name Code
DNF v1 DNF v1
111.2.1.13.9 List of operations of the class Metaheuristic
Name Code Return | Visibilit | Abstract Final Static Classifie Read-
Type y r only
run run void public X Metaheu
ristic
111.2.1.14 Class MNIST
111.2.1.14.1 Card of class MNIST
Name MNIST
Code Mnist
Comment Carga de los datos MNIST: escritura de digitos a mano alzada
Generate Yes
Visibility public
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Abstract No
Classifier Type Class
111.2.1.14.2 Header of the class MNIST
/‘n * Kk * k% * K%k * k% * % * %% * * Kk *
* Module: Mnist.py
* Author: Julian Fernando Mufioz Ordofiez, Carlos Alberto Cobos Lozada, Martha Eliana Mendoza Becerra
* Purpose: Defines the Class Mnist
* * % * %% * * Kk * k% * % * %% * * Kk n/
111.2.1.14.3 Imports of the class MNIST
import py.util.*;
111.2.1.14.4 List of generalizations of the class MNIST
Name Code Parent Object Child Object
Generalization 1 Generalization 1 Dataset MNIST
111.2.1.14.5 List of inherited methods of the class MNIST
Name Code Return | Visibilit | Abstract Final Static | Classifie | Read-
Type y r only
load_d | loadDat | void public X Dataset
ata a
111.2.1.14.6 List of diagrams containing the class MNIST
Name Code
DNF_v1 DNF_v1
111.2.1.14.7 List of attributes of the class MNIST
Name Code Data Type Visibility Initial Classifier Read-
Value only
LB Ib float private MNIST
UB ub float private MNIST
input_size | inputSize int private MNIST
output_siz | outputSize | int private MNIST
e
data data MNIST private MNIST
files
img_size imgSize int private MNIST
111.2.1.14.8 List of operations of the class MNIST
| Name | Code | Return | Visibilit | Abstract | Final | Static | Classifie | Read- |
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Type y r only
load_d | loadDat | training | public MNIST
ata a and
testing
data
111.2.1.15 Class MNIST_LeNet
111.2.1.15.1 Card of class MNIST_LeNet
Name MNIST_LeNet
Code MnistLeNet
Comment Implementa el problema: Red neuronal convolucional profunda LeNet para
resolver el problema MNIST
Generate Yes
Visibility public
Abstract No
Classifier Type Class

111.2.1.15.2 Header of the class MNIST_LeNet

[* * * k%

* Module: MnistLeNet.py

*k* *

**

* k%

*k*% *

***

*kkikkkkkkhkhkkhkk

* Author: Julian Fernando Mufioz Ord6iiez, Carlos Alberto Cobos Lozada, Martha Eliana Mendoza Becerra
* Purpose: Defines the Class MnistLeNet

***********************************************************************/

111.2.1.15.3

import py.util.*;

Imports of the class MNIST_LeNet

111.2.1.15.4 List of generalizations of the class MNIST_LeNet

Name Code Parent Object Child Object
Generalization 10 Generalization 10 ProblemBuilder MNIST LeNet
111.2.1.15.5 List of inherited methods of the class MNIST _LeNet
Name Code Return | Visibilit | Abstract Final Static | Classifie | Read-
Type y r only
concate | concaten | void public X Problem
nate ate Builder
no_con | noConca | void public X Problem
catenat | tenate Builder
e
train_e | trainEva | void public X Problem
val test | ITest Builder
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111.2.1.15.6 List of inherited associations of the class MNIST_LeNet
Name Code Class B Class A Role A Role B | Multiplici | Multiplici
ty A ty B
Associat | associatio | Dataset Problem 1.1 1.1
ion_1 nl Builder
Associat | associatio | Network | Problem 1.1 1.1
ion 2 n2 Designer | Builder
111.2.1.15.7 List of diagrams containing the class MNIST_LeNet
Name Code
DNF_v1 DNF_v1
111.2.1.15.8 List of attributes of the class MNIST_LeNet
Name Code Data Type Visibility Initial Classifier Read-
Value only
dataset dataset dataset private MNIST Le
object Net
net net net object private MNIST Le
Net
batch_size | batchSize int private MNIST Le
Net
learning_r | learningRat | float private MNIST Le
ate e Net
optimizer | optimizer RMSProp private MNIST Le
Net
test_size testSize int private MNIST Le
Net
num_class | numClasses | int private MNIST Le
es Net
LB Ib float private MNIST Le
Net
uB ub float private MNIST Le
Net
input_size | inputSize int private MNIST Le
Net
output_siz | outputSize | int private MNIST Le
e Net
img_size imgSize int private MNIST Le
Net
Vector_sh | vectorShape | int private MNIST Le
apes S Net
size_of so | sizeOfSolut | int private MNIST Le
lution ion Net
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111.2.1.15.9 List of operations of the class MNIST_LeNet
Name Code Return | Visibilit | Abstract Final Static | Classifie | Read-
Type y r only
train_e | trainEva | float public MNIST
val_test | ITest _LeNet
init_we | initWeig | float[] public MNIST
ights hts _LeNet
slope_c | slopeCal | float public MNIST
alc C _LeNet
111.2.1.16  Class MOS
111.2.1.16.1 Card of class MOS
Name MOS
Code Mos
Comment Implementacion del algoritmo: Multiple Offspring Sampling
Generate Yes
Visibility public
Abstract No
Classifier Type Class
111.2.1.16.2 Header of the class MOS
/***********************************************************************
* Module: Mos.py
* Author: Julidn Fernando Mufioz Ordéfiez, Carlos Alberto Cobos Lozada, Martha Eliana Mendoza Becerra
* Purpose: Defines the Class Mos
***********************************************************************/
111.2.1.16.3 Imports of the class MOS
import py.util.*;
111.2.1.16.4 List of generalizations of the class MOS
Name Code Parent Object Child Object
Generalization 7 Generalization 7 Metaheuristic MOS
111.2.1.16.5 List of inherited methods of the class MOS
Name Code Return | Visibilit | Abstract Final Static | Classifie | Read-
Type y r only
run run void public X Metaheu
ristic
111.2.1.16.6 List of inherited associations of the class MOS
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Name Code Class B Class A Role A Role B | Multiplici | Multiplici
ty A ty B
Associat | associatio | Solution | Metaheur 0.* 1.*
ion_3 n3 istic
Associat | associatio | Problem | Metaheur 1.* 1.1
ion 5 n5 Builder istic
111.2.1.16.7 List of diagrams containing the class MOS
Name Code
DNF vl DNF v1
111.2.1.16.8 List of attributes of the class MOS
Name Code Data Type Visibility Initial Classifier Read-
Value only
session session Tensorflow | public MOS
Session
problem problem Problem public MOS
object
max_efos | maxEfos int public MOS
efos by it | efosBylterat | int public MOS
eration ion
initial_trai | initialTraini | int public MOS
ning_epoc | ngEpochs
hs
training_e | trainingEpo | int public MOS
pochs_rms | chsRmspro
prop Y
training_e | trainingEpo | int public MOS
pochs_rms | chsRmspro
prop_hc pHc
initial_radi | initialRadio | float public MOS
0_mts Mts
initial_radi | initialRadio | float public MOS
0_rmsprop | Rmsprop
experimen | experiment | int public MOS
t
seed seed int public MOS
best best Solution public MOS
efos efos int public MOS
testing testing boolean public MOS
111.2.1.16.9 List of operations of the class MOS
| Name | Code | Return | Visibilit | Abstract | Final | Static | Classifie | Read- |
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Type y r only
run run int public MOS
recalcu | recalcul | int public MOS
late_pa | atePartic
rticipati | ipationR
on_rati | atios
0S
calculat | calculate | int public MOS
e_delta | Deltas
S
calculat | calculate | int public MOS
e eta Eta

111.2.1.17  Class NetworkDesigner
111.2.1.17.1 Card of class NetworkDesigner

Name NetworkDesigner

Code NetworkDesigner

Comment Clase abstracta que permite el disefio e implementacion del modelo de la
red neuronal

Generate Yes

Visibility public

Abstract Yes

Classifier Type Class

111.2.1.17.2 Header of the class NetworkDesigner

/***********************************************************************

* Module: NetworkDesigner.py
* Author: Julian Fernando Mufioz Ordoiiez, Carlos Alberto Cobos Lozada, Martha Eliana Mendoza Becerra

* Purpose: Defines the Class NetworkDesigner
***********************************************************************/

111.2.1.17.3 Imports of the class NetworkDesigner
import py.util.*;

111.2.1.17.4 List of associations of the class NetworkDesigner

Name Code Class B Class A Role A Role B | Multiplici | Multiplici
ty A ty B
Associat | associatio | Network | Problem 1.1 1.1
ion 2 n2 Designer | Builder
111.2.1.17.5 List of specializations of the class NetworkDesigner
Name Code Parent Object Child Object
Generalization_4 Generalization_4 NetworkDesigner LeNet
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Generalization_5
Generalization 9

Generalization_5
Generalization 9

NetworkDesigner
NetworkDesigner

AlexNet

ConventionalNN

111.2.1.17.6 List of diagrams containing the class NetworkDesigner

Name Code
DNF_v1 DNF_v1
111.2.1.17.7 List of operations of the class NetworkDesigner
Name Code Return | Visibilit | Abstract Final Static | Classifie | Read-
Type y r only
model | model void public X Network
Designe
;
111.2.1.18  Class ProblemBuilder
111.2.1.18.1 Card of class ProblemBuilder
Name ProblemBuilder
Code ProblemBuilder
Comment Clase abstracta que permite construir el problema a optimizar, el problema
se compone del conjunto de datos y la arquitectura de la red neuronal
Generate Yes
Visibility public
Abstract Yes
Classifier Type Class

111.2.1.18.2 Header of the class ProblemBuilder

/***********************************************************************

* Module: ProblemBuilder.py
* Author: Julian Fernando Mufioz Ordoiiez, Carlos Alberto Cobos Lozada, Martha Eliana Mendoza Becerra

* Purpose: Defines the Class ProblemBuilder

*****************-k**************-k******-k*******************************/

111.2.1.18.3

Imports of the class ProblemBuilder

import py.util.*;

111.2.1.18.4 List of associations of the class ProblemBuilder

Name Code Class B Class A Role A Role B | Multiplici | Multiplici
ty A ty B
Associat | associatio | Dataset Problem 1.1 1.1
ion_1 nl Builder
Associat | associatio | Network | Problem 1.1 1.1
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ion_2 n2 Designer | Builder
Associat | associatio | Problem | Metaheur 1.* 1.1
ion_5 n5 Builder istic
Associat | associatio | Problem | DNF 1.1 1.1
ion_7 n7 Builder
Associat | associatio | Problem | Solution 1.* 1.1
ion 8 n8 Builder
111.2.1.18.5 List of specializations of the class ProblemBuilder
Name Code Parent Object Child Object
Generalization_10 Generalization_10 ProblemBuilder MNIST_LeNet
Generalization_11 Generalization_11 ProblemBuilder CIFAR10_AlexNet
Generalization 13 Generalization 13 ProblemBuilder FASHION LeNet

111.2.1.18.6 List of navigable associations of the class ProblemBuilder

Name Code Class B Class A Role A Role B | Multiplici | Multiplici
ty A ty B
Associat | associatio | Dataset Problem 1.1 1.1
ion_1 nl Builder
Associat | associatio | Network | Problem 1.1 1.1
ion 2 n2 Designer | Builder
111.2.1.18.7 List of diagrams containing the class ProblemBuilder
Name Code
DNF vl DNF v1
111.2.1.18.8 List of operations of the class ProblemBuilder
Name Code Return | Visibilit | Abstract Final Static | Classifie | Read-
Type y r only
train_e | trainEva | void public X Problem
val_test | ITest Builder
concate | concaten | void public X Problem
nate ate Builder
no_con | noConca | void public X Problem
catenat | tenate Builder
e
111.2.1.19 Class PSO_Solution
111.2.1.19.1 Card of class PSO_Solution
| Name | PSO_Solution
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Code PsoSolution
Comment Disefio de la solucion adaptada para el algoritmo Particle Swarm
Optimization
Generate Yes
Visibility public
Abstract No
Classifier Type Class
111.2.1.19.2 Header of the class PSO_Solution
/***********************************~k***********************************
* Module: PsoSolution.py

* Author: Julian Fernando Mufioz Ordoiiez, Carlos Alberto Cobos Lozada, Martha Eliana Mendoza Becerra
* Purpose: Defines the Class PsoSolution

***********************************************************************/

111.2.1.19.3 Imports of the class PSO_Solution
import py.util.*;
111.2.1.19.4 List of generalizations of the class PSO_Solution
Name Code Parent Object Child Object

Generalization 14 Generalization 14 Solution PSO Solution

111.2.1.19.5 List of inherited methods of the class PSO_Solution
Name Code Return | Visibilit | Abstract Final Static | Classifie | Read-
Type y r only

assign_ | assignV | void public X Solution

values | alues

copy_fr | copyFro | void public X Solution

om m

copy_s | CopySo | void public X Solution

ome_v | meVaria

ariables | bles

eval_fit | eval_fitn | void public X Solution

ness ess

eval_te | eval test | void public X Solution

sting_d | ing_data

ata

random | randoml | void public X Solution

_initiali | nitializat

zation | ion
111.2.1.19.6 List of inherited associations of the class PSO_Solution

Name Code Class B Class A Role A Role B | Multiplici | Multiplici
ty A ty B
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associatio

Associat
n8

Problem Solution 1.* 1.1
ion 8

Builder

111.2.1.19.7 List of diagrams containing the class PSO_Solution

Name Code
DNF v1 DNF v1

111.2.1.19.8 List of attributes of the class PSO_Solution

Name Code Data Type Visibility Initial Classifier Read-
Value only

LB Ib float public PSO_Soluti
on

uB ub float public PSO_Soluti
on

size_of so | sizeOfSolut | int public PSO_Soluti

lution ion on

accuracy accuracy float public PSO_Soluti
on

valslope valslope float public PSO_Soluti
on

Whb wb float public PSO_Soluti
on

fitness fitness float public PSO_Soluti
on

velocity velocity float public PSO_Soluti
on

Wb _best | whBest Solution public PSO_Soluti
on

fitness_bes | fitnessBest | float public PSO_Soluti

t on

cl cl float public PSO_Soluti
on

c2 c2 float public PSO_Soluti
on

w w float public PSO_Soluti
on

111.2.1.19.9 List of operations of the class PSO_Solution

Name Code Return | Visibilit | Abstract Final Static | Classifie | Read-
Type y r only
update | updateV | float[] public PSO_So
_veloci | elocity lution
ty
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update | updateP | float[] public PSO_So
_positi | osition lution
on

eval_fit | eval_fitn | void public PSO_So
ness ess lution
assign_ | assignV | void public PSO_So
values | alues lution
copy_fr | copyFro | void public PSO_So
om m lution
random | randoml | void public PSO_So
_initiali | nitializat lution
zation | ion

copy_s | CopySo | void public PSO_So
ome_ Vv | meVaria lution
ariables | bles

eval te | eval test | void public PSO _So
sting_d | ing_data lution
ata

111.2.1.20 Class SAHC_ BestSlope

111.2.1.20.1 Card of class SAHC_BestSlope

Name SAHC_BestSlope

Code SahcBestSlope

Comment Ejecuta el enfoque basado en lanzar procesos de exploracion teniendo en
cuenta el altimo valor de pendiente al final del batch

Generate Yes

Visibility public

Abstract No

Classifier Type Class

111.2.1.20.2 Header of the class SAHC_BestSlope

/***********************************************************************

* Module: SahcBestSlope.py
* Author: Julian Fernando Mufioz Ordéiiez, Carlos Alberto Cobos Lozada, Martha Eliana Mendoza Becerra
* Purpose: Defines the Class SahcBestSlope

khkhkkhhkhkkhhkkhhkhrhkkhkhhihkkhhhkihkhkhhkrhhihkhkhhrhrihhihhhhihhihiiikx *****************/

111.2.1.20.3 Imports of the class SAHC_ BestSlope
import py.util.*;

111.2.1.20.4 List of generalizations of the class SAHC_BestSlope

Name Code Parent Object Child Object
Generalization 6 Generalization 6 Metaheuristic SAHC BestSlope
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111.2.1.20.5 List of inherited methods of the class SAHC_BestSlope
Name Code Return | Visibilit | Abstract Final Static | Classifie | Read-
Type y r only
run run void public X Metaheu
ristic
111.2.1.20.6 List of inherited associations of the class SAHC_BestSlope
Name Code Class B Class A Role A Role B | Multiplici | Multiplici
ty A ty B
Associat | associatio | Solution | Metaheur 0.* 1.*
ion_3 n3 istic
Associat | associatio | Problem | Metaheur 1.* 1.1
ion 5 n5 Builder istic
111.2.1.20.7 List of diagrams containing the class SAHC_BestSlope
Name Code
DNF v1 DNF v1
111.2.1.20.8 List of attributes of the class SAHC_BestSlope
Name Code Data Type Visibility Initial Classifier Read-
Value only
session session Tensorflow | public SAHC_Best
Session Slope
problem problem Problem public SAHC_Best
DNF Slope
max_efos | maxEfos int public SAHC_Best
Slope
training_e | trainingEpo | int public SAHC_Best
pochs chs Slope
size_of bu | sizeOfBuffe | int public SAHC_Best
ffer_cv rCv Slope
learning_r | learningRat | float public SAHC Best
ate e Slope
experimen | experiment | int public SAHC Best
t Slope
seed seed int public SAHC Best
Slope
best best Solution public SAHC Best
Slope
list_fitness | listFitness float public SAHC Best
Slope
efos efos int public SAHC Best
Slope
DNF 11/27/2019 Page 41




Deep NeuroEvolution Framework DNF_v1
111.2.1.20.9 List of operations of the class SAHC_BestSlope
Name Code Return | Visibilit | Abstract Final Static | Classifie | Read-
Type y r only
run run float public SAHC _
BestSlo
pe
111.2.1.21 Class SAHC E2
111.2.1.21.1 Card of class SAHC E2
Name SAHC_E2
Code SahcE2
Comment Enfoque memético: RMSProp (Explotacion) y SAHC (Exploracion)
basado en analizar el comportamiento de la pendiente en el entrenamiento
con el fin de lanzar procesos de exploracion inteligentes cuando el
RMSProp quede atrapado
Generate Yes
Visibility public
Abstract No
Classifier Type Class

111.2.1.21.2 Header of the class SAHC _E2

/***********************************************************************

* Module: SahcE2.py

* Author: Julian Fernando Mufioz Ordoiiez, Carlos Alberto Cobos Lozada, Martha Eliana Mendoza Becerra
* Purpose: Defines the Class SahcE?2

***********************************************************************/

111.2.1.21.3
import py.util.*;

Imports of the class SAHC_E2

111.2.1.21.4 List of generalizations of the class SAHC E2

Name Code Parent Object Child Object
Generalization 16 Generalization 16 Metaheuristic SAHC E2
111.2.1.21.5 List of inherited methods of the class SAHC E2
Name Code Return | Visibilit | Abstract Final Static | Classifie | Read-
Type y r only
run run void public X Metaheu
ristic
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111.2.1.21.6 List of inherited associations of the class SAHC_E2

Name Code Class B Class A Role A Role B | Multiplici | Multiplici
ty A ty B

Associat | associatio | Solution | Metaheur 0.* 1.*

ion_3 n3 istic

Associat | associatio | Problem | Metaheur 1.* 1.1

ion 5 n5 Builder istic
111.2.1.21.7 List of diagrams containing the class SAHC_E2

Name Code

DNF v1 DNF v1

111.2.1.21.8 List of attributes of the class SAHC_E2
Name Code Data Type Visibility Initial Classifier Read-
Value only
session session Tensorflow | public SAHC E2
Session
problem problem Problem public SAHC E2
DNF

max_efos | maxEfos int public SAHC E2

training_e | trainingEpo | int public SAHC_E2?

pochs chs

size_of bu | sizeOfBuffe | int public SAHC E2

ffer_cv rCv

learning_r | learningRat | float public SAHC_E?

ate e

experimen | experiment | int public SAHC_E2?

t

seed seed int public SAHC E2

best best Solution public SAHC E2

list_fitness | listFitness float public SAHC E2

efos efos int public SAHC E2
111.2.1.21.9 List of operations of the class SAHC_E2

Name Code Return | Visibilit | Abstract Final Static | Classifie | Read-
Type y r only
run run float public SAHC _
E2

111.2.1.22  Class Solution

111.2.1.22.1 Card of class Solution
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Name Solution

Code Solution

Comment Clase abstracta que implementa todos los métodos requeridos para crear
una solucion de representacion clésica que permita lograr una sinergia
entre las metaheuristicas y el aprendizaje profundo

Generate Yes

Visibility public

Abstract Yes

Classifier Type Class

111.2.1.22.2 Header of the class Solution

[* * *** *k*% * ** * k% *k*% * * k% *k*%

* Module: Solution.py
* Author: Julian Fernando Mufioz Ordoiez, Carlos Alberto Cobos Lozada, Martha Eliana Mendoza Becerra

* Purpose: Defines the Class Solution

***********************************************************************/

111.2.1.22.3
import py.util.*;

Imports of the class Solution

111.2.1.22.4 List of associations of the class Solution

Name Code Class B Class A Role A Role B | Multiplici | Multiplici
ty A ty B
Associat | associatio | Solution | Metaheur 0.* 1.*
ion_3 n3 istic
Associat | associatio | Problem | Solution 1.* 1.1
ion 8 n8 Builder
111.2.1.22.5 List of specializations of the class Solution
Name Code Parent Object Child Object
Generalization_14 Generalization_14 Solution PSO_Solution
Generalization 15 Generalization 15 Solution ClassicSolution

111.2.1.22.6 List of objects using the class as type of the class Solution

Name Code
apply_minimize applyMinimize
best best
best best
best best
best best
current_best currentBest
other other
other other
other other
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other other
other other
other other
run run
Whb_best whBest
111.2.1.22.7 List of navigable associations of the class Solution
Name Code Class B Class A Role A Role B | Multiplici | Multiplici
ty A ty B
Associat | associatio | Problem | Solution 1.* 1.1
ion 8 n8 Builder
111.2.1.22.8 List of diagrams containing the class Solution
Name Code
DNF vl DNF v1
111.2.1.22.9 List of operations of the class Solution
Name Code Return | Visibilit | Abstract Final Static | Classifie | Read-
Type y r only
eval_fit | eval_fitn | void public X Solution
ness ess
assign_ | assignV | void public X Solution
values | alues
copy_fr | copyFro | void public X Solution
om m
random | randoml | void public X Solution
_initiali | nitializat
zation | ion
copy_s | CopySo | void public X Solution
ome_v | meVaria
ariables | bles
eval te | eval test | void public X Solution
sting_d | ing_data
ata
111.2.1.23  Class Tools
111.2.1.23.1 Card of class Tools
Name Tools
Code Tools
Comment Maodulo compuesto por 4 clases:
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Generate
Visibility
Abstract
Classifier Type

Clase Log: encargada de generar reportes de los resultados de los
entrenamiento y consumo de memoria RAM del PC

durante cada iteracion de la metaheuristica
pendientes

diferentes metaheuristicas en el algoritmo IHDELS
Yes

public

No

Class

Clase measure_memory: mide la cantidad de memoria RAM consumida
Clase Operations: Contiene funciones para calcular promedios y célculo de

Clase PoolProb: Calcula valores de probabilidad para la ejecucion de

111.2.1.23.2 Header of the class Tools

[* * *** *k*%

* Module: Tools.py

** * k% *k*% * * k% *k*%

* Author: Julian Fernando Mufioz Ord6iiez, Carlos Alberto Cobos Lozada, Martha Eliana Mendoza Becerra
* Purpose: Defines the Class Tools

* * k% *k*% **

111.2.1.23.3
import py.util.*;

** *kx *Kk*k *kxk ***k ** *x *kxk 7(/

Imports of the class Tools

111.2.1.23.4 List of dependent objects of the class Tools

Name

Code Influent Object

Dependent Object

Dependency 1

Dependency 1 Tools

Metaheuristic

111.2.1.23.5 List of diagrams containing the class Tools

Name Code

DNF vl DNF vl

111.2.1.23.6 List of operations of the class Tools

Name Code Return | Visibilit | Abstract Final Static | Classifie | Read-
Type y r only

store_i | storelnit | void public Tools

nitial_ti | ialTime

me

store_r | storeRes | void public Tools

esults ults

store_a | storeAcc | void public Tools

ccuracy | uracy

Averag | average | float public Tools

e

slope _c | slopeCal | float public Tools
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lalc  |c | | |
[11.2.2List of associations in diagram
Name Code Class B Class A Role A Role B Multiplicity | Multiplicity
A B
Associatio | association | Dataset ProblemBui 1.1 1.1
nl 1 Ider
Associatio | association | NetworkDe | ProblemBui 1.1 1.1
n2 2 signer Ider
Associatio | association | Solution Metaheurist 0.* 1.*
n_3 3 ic
Associatio | association | ProblemBui | Metaheurist 1.* 1.1
n>5 5 Ider ic
Associatio | association Metaheurist | DNF 1.1 1.1
n_6 6 ic
Associatio | association | ProblemBui | DNF 1.1 1.1
n_’7 7 Ider
Associatio | association | ProblemBui | Solution 1.* 1.1
n 8 8 Ider
11.2.2.1 Association Association_1
111.2.2.1.1 Card of association Association_1
Name Association_1
Code associationl
Comment
Class A ProblemBuilder
Class B Dataset
Role A
Role B
Multiplicity A 1.1
Multiplicity B 1.1
111.2.2.1.2  List of diagrams containing the association Association_1
Name Code
DNF vl DNF vl
111.2.2.2 Association Association 2
111.2.2.2.1  Card of association Association_2
Name Association_2
Code association2
Comment
Class A ProblemBuilder
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Class B NetworkDesigner
Role A
Role B
Multiplicity A 1.1
Multiplicity B 1.1
111.2.2.2.2  List of diagrams containing the association Association_2
Name Code
DNF v1 DNF v1
111.2.2.3 Association Association_3
111.2.2.3.1 Card of association Association_3
Name Association_3
Code association3
Comment
Class A Metaheuristic
Class B Solution
Role A
Role B
Multiplicity A 0.*
Multiplicity B 1.*
111.2.2.3.2  List of diagrams containing the association Association_3
Name Code
DNF v1 DNF v1
1.2.2.4 Association Association 5
111.2.2.4.1 Card of association Association_5
Name Association_5
Code association5
Comment
Class A Metaheuristic
Class B ProblemBuilder
Role A
Role B
Multiplicity A 1.*
Multiplicity B 1.1
111.2.2.4.2  List of diagrams containing the association Association_5
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Name

Code

DNF v1

DNF v1

111.2.2.5 Association Association_6

111.2.25.1 Card of association Association_6

Name Association_6
Code association6
Comment

Class A DNF

Class B Metaheuristic
Role A

Role B

Multiplicity A 1.1
Multiplicity B 1.1

111.2.2.5.2  List of diagrams containing the association Association 6

Name

Code

DNF v1

DNF v1

111.2.2.6 Association Association 7

111.2.2.6.1 Card of association Association_7

Name Association_7
Code association7
Comment

Class A DNF

Class B ProblemBuilder
Role A

Role B

Multiplicity A 1.1
Multiplicity B 1.1

111.2.2.6.2  List of diagrams containing the association Association_7

Name

Code

DNF v1

DNF v1

11.2.2.7 Association Association_8

111.2.2.7.1  Card of association Association_8

| Name | Association_8

DNF
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Code association8
Comment
Class A Solution
Class B ProblemBuilder
Role A
Role B
Multiplicity A 1.*
Multiplicity B 1.1
111.2.2.7.2  List of diagrams containing the association Association_8
Name Code
DNF vl DNF v1
[11.2.3List of generalizations in diagram
Name Code Parent Object Child Object
Generalization_1 Generalization_1 Dataset MNIST
Generalization_2 Generalization_2 Dataset CIFAR-10
Generalization_3 Generalization_3 Dataset FASHION-MNIST
Generalization_4 Generalization_4 NetworkDesigner LeNet
Generalization_5 Generalization_5 NetworkDesigner AlexNet

Generalization_6

Generalization_7

Generalization_9

Generalization_10
Generalization_11
Generalization_12
Generalization_13
Generalization_14
Generalization_15
Generalization 16

Generalization_6

Generalization_7

Generalization_9

Generalization_10
Generalization_11
Generalization_12
Generalization_13
Generalization_14
Generalization_15
Generalization 16

Metaheuristic
Metaheuristic
NetworkDesigner
ProblemBuilder
ProblemBuilder
Metaheuristic
ProblemBuilder
Solution

Solution
Metaheuristic

SAHC_BestSlope
MOS
ConventionalNN
MNIST_LeNet
CIFAR10_AlexNet
IHDELS
FASHION_LeNet
PSO_Solution
ClassicSolution
SAHC E2

111.2.3.1 Generalization Generalization_1
111.2.3.1.1 Card of generalization Generalization_1
Name Generalization_1
Code Generalization_1
Comment
Child Object MNIST
Parent Object Dataset
111.2.3.1.2  List of diagrams containing the generalization Generalization_1
Name Code
DNF v1 DNF v1
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111.2.3.2 Generalization Generalization 2
111.2.3.2.1  Card of generalization Generalization_2
Name Generalization_2
Code Generalization_2
Comment
Child Object CIFAR-10
Parent Object Dataset
111.2.3.2.2  List of diagrams containing the generalization Generalization_2
Name Code
DNF v1 DNF vl
111.2.3.3 Generalization Generalization 3
111.2.3.3.1 Card of generalization Generalization_3
Name Generalization_3
Code Generalization_3
Comment
Child Object FASHION-MNIST
Parent Object Dataset
111.2.3.3.2  List of diagrams containing the generalization Generalization_3
Name Code
DNF v1 DNF v1
111.2.3.4 Generalization Generalization 4
111.2.3.4.1  Card of generalization Generalization_4
Name Generalization_4
Code Generalization_4
Comment
Child Object LeNet
Parent Object NetworkDesigner

111.2.3.4.2  List of diagrams containing the generalization Generalization_4

Name

Code

DNF v1

DNF v1

DNF
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111.2.3.5 Generalization Generalization 5
111.2.3.5.1 Card of generalization Generalization_5
Name Generalization_5
Code Generalization_5
Comment
Child Object AlexNet
Parent Object NetworkDesigner

111.2.3.5.2  List of diagrams containing the generalization Generalization_5

Name

Code

DNF v1

DNF _v1

111.2.3.6 Generalization Generalization 6

111.2.3.6.1 Card of generalization Generalization_6

Name Generalization_6
Code Generalization_6
Comment

Child Object SAHC_BestSlope
Parent Object Metaheuristic

111.2.3.6.2  List of diagrams containing the generalization Generalization_6

Name

Code

DNF v1

DNF v1

111.2.3.7 Generalization Generalization 7

111.2.3.7.1  Card of generalization Generalization_7

Name Generalization_7
Code Generalization_7
Comment

Child Object MOS

Parent Object Metaheuristic

111.2.3.7.2  List of diagrams containing the generalization Generalization_7

Name

Code

DNF v1

DNF v1

DNF
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111.2.3.8

Generalization Generalization 9

111.2.3.8.1 Card of generalization Generalization_9

Name Generalization_9

Code Generalization_9

Comment

Child Object ConventionalNN

Parent Object NetworkDesigner

111.2.3.8.2  List of diagrams containing the generalization Generalization_9

Name Code

DNF v1

DNF _v1

111.2.3.9

Generalization Generalization_10

111.2.3.9.1 Card of generalization Generalization_10

Name Generalization_10
Code Generalization_10
Comment

Child Object MNIST_LeNet
Parent Object ProblemBuilder

111.2.3.9.2  List of diagrams containing the generalization Generalization_10

Name Code

DNF v1

DNF v1

111.2.3.10

Generalization Generalization 11

111.2.3.10.1 Card of generalization Generalization_11

Name Generalization_11
Code Generalization_11
Comment

Child Object CIFAR10_AlexNet
Parent Object ProblemBuilder

111.2.3.10.2 List of diagrams containing the generalization Generalization_11

Name Code

DNF v1

DNF v1

DNF
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I11.2.3.11  Generalization Generalization_12

111.2.3.11.1 Card of generalization Generalization_12

Name Generalization_12
Code Generalization_12
Comment

Child Object IHDELS

Parent Object Metaheuristic

111.2.3.11.2 List of diagrams containing the generalization Generalization_12

Name

Code

DNF v1

DNF _v1

111.2.3.12  Generalization Generalization 13

111.2.3.12.1 Card of generalization Generalization_13

Name Generalization_13
Code Generalization_13
Comment

Child Object FASHION_LeNet
Parent Object ProblemBuilder

111.2.3.12.2 List of diagrams containing the generalization Generalization_13

Name

Code

DNF v1

DNF v1

111.2.3.13  Generalization Generalization 14

111.2.3.13.1 Card of generalization Generalization_14

Name Generalization_14
Code Generalization_14
Comment

Child Object PSO_Solution
Parent Object Solution

111.2.3.13.2 List of diagrams containing the generalization Generalization_14

Name

Code

DNF v1

DNF v1

DNF
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111.2.3.14  Generalization Generalization_15

111.2.3.14.1 Card of generalization Generalization_15

Name Generalization_15
Code Generalization_15
Comment

Child Object ClassicSolution
Parent Object Solution

111.2.3.14.2 List of diagrams containing the generalization Generalization_15

Name Code
DNF v1 DNF v1

I11.2.3.15 Generalization Generalization_16

111.2.3.15.1 Card of generalization Generalization_16

Name Generalization_16
Code Generalization_16
Comment

Child Object SAHC_E2

Parent Object Metaheuristic

111.2.3.15.2 List of diagrams containing the generalization Generalization_16

Name Code
DNF v1 DNF v1

[11.2.4List of dependencies in diagram

Name Code Influent Object Dependent Object
Dependency_1 Dependency_1 Tools Metaheuristic
Dependency 2 Dependency 2 DNF Experimenter

111.2.4.1 Dependency Dependency_1

111.2.4.1.1  Card of dependency Dependency_1

Name Dependency_1
Code Dependency 1
Comment

Dependent Object Metaheuristic
Influent Object Tools

DNF 11/27/2019 Page 55



Deep NeuroEvolution Framework

DNF_v1

111.2.4.1.2  List of diagrams containing the dependency Dependency 1
Name Code
DNF v1 DNF v1
111.2.4.2 Dependency Dependency 2
111.2.4.2.1 Card of dependency Dependency_2
Name Dependency 2
Code Dependency_2
Comment
Dependent Object Experimenter
Influent Object DNF
111.2.4.2.2  List of diagrams containing the dependency Dependency 2
Name Code
DNF v1 DNF vl
DNF 11/27/2019 Page 56



Deep NeuroEvolution Framework DNF_v1

DNF 11/27/2019 Page 57



