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se <condição> 

então <atributo-de-classificação> = <classe>





<técnica de amostragem, técnica de fragmentação, 

algoritmo de classificação>

Idade Escolaridade
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Pagador bom mau
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Convergência 

Conv Adaptive Incremental Framework AIF  

Not Sample (NS)

Bootstrap (BS), Holdout (HO) Cross Validation (CV)

Prism Id3 J48 OneR NNge Decision Stump 

(DS) IBk IB1 Naïve Bayes (NB)
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de instâncias





número de atributos NA número de classes

NC NA NC

posição 

NA NC
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OneR

se posição<54 então “cluster”=2

se posição>=54 então “cluster”=0.

NC

posição

posição

posição <= 15 posição > 15

posição <= 15

posição <= 15

posição <= 40



NA NC

C n

NC NA

posição <= 40

Mining Process Prunning



NA

NC

void MiningProcessPruning(Clusters[],limiar,suporte) 

 

Repita 

 Selecione o “cluster” com maior faixa de NA(NC) em Clusters e 

armazene na coleção  Clusters_em_analise; 

 Selecione todos os “clusters” que estão na mesma faixa do 

primeiro “cluster” selecionado, com maior faixa de NA(NC), e 

adicione na coleção  Clusters_em_analise; 

 

Se (numero de pontos de Clusters_em_analise > suporte) 

 Contabilize quantos pontos de Clusters_em_analise tem 

posição > limiar e atribua a desempenho_ruim; 

 Contabilize quantos pontos de Clusters_em_analise tem 

posição ≤ limiar e atribua a desempenho_bom; 

 

 Se (desempenho_ruim>desempenho_bom) 

 Descarte o processo P para a faixa de NA(NC) coberta 

pelos “clusters” da coleção Clusters_em_analise; 

 fim_se 

fim_se 

 

Remova todos os “clusters” selecionados até então da coleção

 Clusters; 

Remova os “clusters” de Clusters_em_analise; 

 

até a coleção Clusters não ter mais elementos; 

 

fim_MiningProcessPruning 
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Mining Process Pruning
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AIF-HO-Prism NC 11

AIF-HO-Prism NC
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34 NA 55
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3 NA 25
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AIF-HO-DS NC
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Process Pruning NC

AIF-HO-DS (NC)

AIF-HO-DS NC 22
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tempo_execucao(Arquivo,{Pn, n = 1, ..., 81})
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Arquivo Arquivo
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NI
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NNge
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NI<=2567

NI>2567
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MiningProcess

SamplingTechnique

SplittingTechnique ClassificationTechnique



 

class MiningProcess { 

  double elapsed_time; 

  SamplingTechnique samplingTechnique;  

  SplittingTechnique splittingTechnique; 

  ClassificationTechnique classificationTechnique; 

 

  void calculateElapsedTime(); 

 

 

} 

MiningProcess 

 SamplingTechnique

 SamplingTechnique



SamplingTechniqueAbstract

extractSample()

AdaptiveIncremental Convergence Not Sample

interface SamplingTechnique { 

  String extractSample();  

} 

 

abstract class SamplingTechniqueAbstract implements SamplingTechnique{ 

  String url_dataset; 

  String url_sample; 

 

  abstract String extractSample();  

 

 

} 

 

class NotSample extends SamplingTechniqueAbstract { 

  String extractSample(); 

} 

 

class Convergence extends SamplingTechniqueAbstract  { 

  String extractSample(); 

} 

 

class AdaptiveIncremental extends SamplingTechniqueAbstract { 

  String extractSample(); 

} 

SplittingTechnique

SplittingTechniqueAbstract

runSplittingTechnique()

Boostrap CrossValidation Holdout

 

SplittingTechnique



interface SplittingTechnique { 

  void setNumIterations(int num); 

  void setClassificationTechnique(ClassificationTechnique classifier); 

  
  void runSplittingTechnique(); 

 /* 

*/ 

  String getClassificationModel(); 

 
  double getAverageAccuracy(); 

  double getStandardDeviation();  

} 

 

abstract class SplittingTechniqueAbstract  

implements SplittingTechnique{ 

  int num_iterations;   

  String url_dataset;   

  String url_trainingSet;  

  String url_testSet;   

  String classification_model; 

  double accuracy;   

  double standard_deviation;  

  ClassificationTechnique classifier;  

  void setNumIterations(int num); 

  void setClassificationTechnique(ClassificationTechnique classifier); 

  void runSplittingTechnique(); 

  String getClassificationModel(); 

  double getAverageAccuracy(); 

  double getStandardDeviation(); 

  abstract void runSplittingTechnique();  

 /* 

 

} 

 

class Holdout extends SplittingTechniqueAbstract  { 

  void runSplittingTechnique(); 

 /* */ 

} 

 

class Bootstrap extends SplittingTechniqueAbstract { 

  void runSplittingTechnique(); 

 /* */ 

} 

 

class CrossValidation extends SplittingTechniqueAbstract { 

  void runSplittingTechnique(); 

 /* */ 

} 



interface ClassificationTechnique { 

  void buildClassificationModel(String url);  

  String getClassificationModel(); 

 

} 

 

abstract class ClassificationTechniqueAbstract

implements ClassificationTechnique { 

  String url_dataset;  

  String classification_model; 

  String getClassificationModel(); 

  abstract void buildClassificationModel(String url);  

  /* 

} 

 

class J48 extends ClassificationTechniqueAbstract { 

  void buildClassificationModel(String url);  

  /* */ 

} 

 

class DecisionStump extends ClassificationTechniqueAbstract { 

  void buildClassificationModel(String url);  

  /* Decision 

Stump */ 

} 

 

class IB1 extends ClassificationTechniqueAbstract { 

  void buildClassificationModel(String url);  

  /* IB1 */ 

} 

 

class IBk extends ClassificationTechniqueAbstract { 

  void buildClassificationModel(String url);  

  /* IBk */ 

} 

 

class NaiveBayes extends ClassificationTechniqueAbstract { 

  void buildClassificationModel(String url);  

  /* Naive 

Bayes */ 

} 

 

class OneR extends ClassificationTechniqueAbstract { 

  void buildClassificationModel(String url);  

  /* OneR*/ 

} 

 

class Prism extends ClassificationTechniqueAbstract { 

  void buildClassificationModel(String url);  

  /* Prism */ 

} 

 

class NNge extends ClassificationTechniqueAbstract { 

  void buildClassificationModel(String url);  

  /* NNge*/ 

} 

 

class Id3 extends ClassificationTechniqueAbstract { 

  void buildClassificationModel(String url);  

  /* Id3 */ 

} 



buildClassificationModel()

ClassificationTechniqueAbstract

ClassificationTechnique

Heuristic

class Heuristic { 

  String name;   

  int heuristic_type;   

  Collection dependencias; 

 

  String sampling_technique; 

  String splitting_technique; 

  String classification_technique; 

  String feature;  

  String operator;  

 

  String value1;  

  String value2;   

  String action;  

 

  String getHeuristic(); 

 

} 

Heuristic 

getHeuristic()

Heuristic H6

H83



H6 NAME TYPE

H83

DEPENDS H6

H5 H6 H83

(a) 
<HEURISTIC NAME="H6" TYPE="ACCURACY"> 

 <DEPENDS>H5</DEPENDS> 

 <ALGORITHMS TYPE="TRIPLE"> 

  <SAMPLING>AdaptiveIncremental</SAMPLING> 

  <SPLITTING>Holdout</SPLITTING> 

  <INDUCER>DecisionStump</INDUCER> 

 </ALGORITHMS> 

 <CONDITION> 

  <FEATURE>class</FEATURE> 

  <OPERATOR>between</OPERATOR> 

  <VALUE1>2</VALUE1> 

  <VALUE2>22</VALUE2> 

 </CONDITION> 

 <ACTION>reject</ACTION> 

</HEURISTIC> 

 

 

(b) 
<HEURISTIC NAME="H83" TYPE="TIME"> 

 <ALGORITHMS TYPE="SINGLE"> 

  <INDUCER>IBk</INDUCER> 

 </ALGORITHMS> 

 <CONDITION> 

  <FEATURE>instance</FEATURE> 

  <OPERATOR>greaterequals</OPERATOR> 

  <VALUE1>2568</VALUE1> 

 </CONDITION> 

 <ACTION>reject</ACTION> 

</HEURISTIC>

TYPE=“TRIPLE” AIF-HO-DS

TYPE=“SINGLE” IB1



CONDITION NA NC NI

ACTION

FEATURE OPERATOR

VALUE1

VALUE1 VALUE2

2≤NC≤22 NI≥2568

ACTION reject

FEATURE

Mining Process 

Naïve Executer 

Mining Process Fast 

Executer

MiningProcessesExecuterAbstract

MiningProcessesExecuter

startSearch()



MiningProcessesNaiveExecuter MiningProcessesFastExecuter

MiningProcessesExecuterAbstract

setDataset()

insertSamplingTechnique() insertSplittingTechnique()

insertClassificationTechnique()



interface MiningProcessesExecuter{ 

  void insertSamplingTechnique(SamplingTechinque technique); 

  void insertSplittingTechnique(SplittingTechinque technique); 

  void insertClassificationTechnique( 

ClassificationTechnique classifier); 

  void setDataset(String url); 

  Collection getRanking(); 

 /*

  double calculateTotalElapseTime(); 

  
  void startSearch(); 

  
  void stopSearch(); 

  

} 

 

abstract class MiningProcessesExecuterAbstract 

implements MiningProcessesExecuter { 

  String url_dataset;   

  Collection miningProcesses;  

 

  abstract void startSearch(); 

 /* 

 

} 

 

class MiningProcessesNaiveExecuter  

extends MiningProcessesExecuterAbstract { 

  void startSearch(); 

 

} 

 

class MiningProcessesFastExecuter  

extends MiningProcessesExecuterAbstract { 

  Collection heuristics;  

 

 

  void startSearch(); 

 

} 

 

MiningProcessesFastExecutor Heuristic Mining 



Processes Fast Executor startSearch()

Mining Processes Fast Executer 

Mining Process Fast Executer

String startSearch (arquivo de dados A, inteiro tipo_heuristicas) 

 Coleção Processos; 

 enquanto (Minerador não interrompe processo) 

  Processos = minerar(A,tipo_heuristicas); 

 fim_enquanto 

 

 retorna o melhor modelo de classificação induzido da Coleção 

Processos, em forma de String; 

end Mining 

 

Coleção minerar(arquivo de dados A, inteiro tipo_heuristica) 

 Selecione todas as heurísticas de acordo o tipo escolhido pelo 

minerador (variável tipo_heuristica), e armazene-as na Coleção 

Heurísticas; 

 Selecione todos os processos possíveis inicialmente, e armazene-

os na Coleção Processos; 

 

 Remova os processos descartados pelas heurísticas (Coleção 

Heurísticas) da Coleção Processos; 

 Para cada processo da Coleção Processos 

  Extraia uma amostra de A; 

  Fragmente a amostra; 

  Para cada par A.treinamento-A.teste 

 Induza um modelo de classificação do conjunto 

A.treinamento; 

 Compute a acurácia do modelo de classificação usando 

o cojunto A.teste; 

 fim_para 

 

 Compute a média m e o desvio padrão dv das acurácias; 

 Selecione um dos modelos de classificação e atribua a ele 

a acurácia m-dv; 

 Armazene o processo na Coleção Resultado; 

 Notifique o valor da acurácia ao minerador; 

fim_para 

Retorne a Coleção Resultado; 

fim_FastMiningProcessExecuter 

Fast Mining Processes Executer
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Mining Process Naïve Executer

Mining Process Fast Executer



Mining Processes Naïve Executer 

Naïve  

Mining Processes Fast Executer Fast

Naïve

Fast

Naïve Fast

Pentium III



Fast Naïve

Fast

Naïve

Fast
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Fast
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Fast 
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AC-DV

Arquivo de dados



Melhor Processo Média das ACs

Naïve Fast DV da 

Média das ACs 

Tempo de execução

‘Menor’ AC Naïve

Naïve

Num de Processos Executados

Fast

Fast

Naïve

Fast
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scpnrh4 Fast

Naïve

Fast Naïve

cap

Naïve Fast

Fast

Naïve

‘Menor’ Acurácia

Naïve

enstein



Naïve

−

Fast

Naïve mknapct

Naïve Fast

ipums_census Naïve

Fast Fast Naïve

Fast Naïve

assign500

elnino scpnrf3-v2 soluzione-fifo tctodd1 wtpack7

Fast

Naïve

Fast

Naïve

cnfp10 csp gcol genenlist_new mdmkp mknapct scpnrf3

scpnrh4 statistiche steine te

Fast

Naïve



Naïve

Fast

Fast

Fast

Fast

Naïve Fast

Naïve indtrack

scpnrh4

Fast

Fast



Fast

Naïve bqp2500

enstein H82

Conv  AIF

Conv

Fast NotSample

bqp2500 enstein Fast

Naïve jap_vowels

Fast

Naïve

H81

Fast Naïve

Naïve

Fast bqp2500

Fast Naïve

elnino genelist_new robot_ef steine-v2 te

Fast Naïve

assign500 cnfp10 csp gcol indtrack ipums_census mknapct

scpnrf3 steine

Fast

Naïve



Fast Naïve

Fast

Naïve

Naïve

Fast

Naïve

Naïve

Fast

Fast Naïve
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Conceitos

Cliente Produto

Compra

Editor de Relação

Editor de Casos

Not Sample

Cross Validation Prism NS-CV-Prism

NS-CV-Prism Prism

Compilador



Assistente de Descoberta Inteligente

Naïve Bayes
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Discretize



MD Process Planner
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Naïve

Naïve

Expert

Naïve

Expert

Naïve assign

elnino enstein gcol indtrack japanese mknapct
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Expert

Naïve

Expert Fast Naïve
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SamplingTechniqueAbstract SplittingTechniqueAbstract

SamplingTechnique SplittingTechnique
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Convergence-CrossValidation-DecisionStump

IBk

Mining Processes Naïve Executer

Naïve Mining Processes Fast Executer Fast
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AIF-BS-DS

3 NA 25 34 NA 55

AIF-BS-DS

NC 10 16 NC 30

AIF-CV-DS

3 NA 33 35 NA 62

AIF-CV-DS

NC 16 18 NC 39

AIF-HO-DS

NA 62

AIF-HO-DS

NC 22

Conv-BS-DS

6 NA 20 34 NA 56

Conv-BS-DS

NC 10 13 NC 28

Conv-CV-DS

3 NA 28  35 NA 62

Conv-CV-DS

NC 16

Conv-HO-DS

3 NA 24 34 NA 55

Conv-HO-DS

NC 39



NS-BS-DS

3 NA 28 35 NA 62

NS-BS-DS

NC 10 16 NC 29

NS-CV-DS

4 NA 26 34 NA 55

NS-CV-DS

NC 19

NS-HO-DS

3 NA 20 33 NA 55

NS-HO-DS

NC 14

AIF-HO-IB1

4 NA 23

AIF-HO-IB1

NC 18

Conv-CV-IB1

3 NA 61

Conv-CV-IB1

NC 15

Conv-HO-IB1

3 NA 62

Conv-HO-IB1

NC 9

NS-CV-IB1

3 NA 28

NS-HO-IB1

17 NA 31

Conv-CV-IBk

3 NA 61

Conv-CV-IBk

NC 9



Conv-HO-IBk

3 NA 62

Conv-HO-IBk

NC 15

AIF-CV-Id3

3 NA 56

AIF-CV-Id3

NC 39

Conv-CV-Id3

3 NA 41

Conv-CV-Id3

NC 19

Conv-HO-Id3

3 NA 41

Conv-HO-Id3

NC 13

NS-CV-Id3

4 NA 35

NS-HO-Id3

3 NA 23 33 NA 55

NS-HO-Id3

NC 10 16 NC 30

Conv-CV-J48

3 NA 28

Conv-CV-J48

NC 18

Conv-HO-J48

4 NA 20

Conv-HO-J48

NC 16

Conv-HO-NB

4 NA 35



Conv-HO-NB

NC 11

Conv-CV-NNge

4 NA 16

Conv-HO-NNge 

3 NA 28

Conv-HO-NNge

NC 18

AIF-BS-OneR

3 NA 45

AIF-BS-OneR

NC 22

AIF-CV-OneR

3 NA 22 32 NA 55

AIF-CV-OneR

NC 10 17 NC 30

AIF-HO-OneR

NA 62

AIF-HO-OneR

NC 10  17 NC 30

Conv-BS-OneR

3 NA 62

Conv-BS-OneR

NC 15

Conv-CV-OneR

3 NA 28 33 NA 62

Conv-CV-OneR

NC 16

Conv-HO-OneR

4 NA 24 33 NA 54

Conv-HO-OneR

NC 11



NS-BS-OneR

3 NA 28 33 NA 62

NS-BS-OneR

NC 22

NS-CV-OneR

NC 11

NS-HO-OneR

4 NA 19 23 NA 35 38 NA 59

NS-HO-OneR

NC 39

AIF-BS-Prism

26 NA 62

AIF-BS-Prism

NC 12

AIF-CV-Prism

3 NA 23 26 NA 62

AIF-CV-Prism

NC 11

AIF-HO-Prism

3 NA 62

AIF-HO-Prism

NC 11

Conv-BS-Prism

NC 14

Conv-CV-Prism

4 NA 60

Conv-CV-Prism

NC 19

Conv-HO-Prism

3 NA 41

Conv-HO-Prism

NC 19



NS-CV-Prism

3 NA 62

NS-CV-Prism

NC 22

NS-HO-Prism

3 NA 62

NS-HO-Prism

NC 24





 


