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com.psychofree.mining.Apriori

com.psychofree.mining
Class Apriori

j ava. |l ang. Obj ect

+-com psychof ree. m ni ng. Apri ori

public class Apriori
extends java.lang.Object

This class implements the Apriori algorithm for finding large itemsets. (see "Fast Algorithms for Mining Association Rules' by
Rakesh Agrawal and Ramakrishnan Srikant from IBM Almaden Research Center 1994) Thisfileis apart of the ARMiner project.

(P)1999-2000 by ARMiner Server Team: Dana Cristofor Laurentiu Cristofor

Constructor Summary

public | Apriori()

Method Summary

java.util. Vector

Find the frequent itemsets in a database

findLargel tensets(java. sql.ResultSet resultset,

float m nSupport)

i nt get Pass_nun()

void | setPass_nun(int pass_num

Methodsinherited from classj ava. | ang. Qbj ect

equal s, getd ass, hashCode,

notify, notifyAll, toString, wait,

wai t,

wai t

Constructors

Apriori
public Apriori()

M ethods

findL ar gel temsets

public java.util.Vector findLargeltensets(java.sql.ResultSet
fl oat mi nSupport)

Find the frequent itemsets in a database

Parameters:
resul t set - The object used to read from the database
mi nSupport - The minimum support

(continued on next page)

resul t set,
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com.psychofree.mining.Apriori

(continued from last page)

Returns:
The large itemsets found

getPass num
public int getPass_nun()

setPass num

public void setPass_nun(int pass_num
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com.psychofree.mining.AprioriRules

com.psychofree.mining
Class AprioriRules

j ava. |l ang. Obj ect

+-com psychofree. m ni ng. M ni ngFuncti on

I+- com psychofree. m ni ng. Apriori Rul es

public class AprioriRules
extends MiningFunction

This class runs the Apriori algorithm for Association Rules using the interface supplyed by com.psychofree.mining.Apriori class

Constructor Summary

public | AprioriRules()

Method Summary

java.util . Vector findAssoci ations(java.util.Vector generatedltensets, float m nSupport,
fToat m nConfidence)

Find association rules in a database, given the set of frequent itemsets.

static void | main(java.lang.String[] args)
Used for testing an instance of the class outside the PBMS Engine

java.lang. String | minePatterns(java.lang.String[] args, java.sgl.Connection conn)
Start the process of rule extraction and store the result in the Pattern Base

Methodsinherited from classcom psychof ree. m ni ng. M ni ngFuncti on

creat eCQut put Tabl e, m nePatterns

Methodsinherited from classj ava. | ang. Qbj ect

equal s, getd ass, hashCode, notify, notifyAll, toString, wait, wait, wait

Constructors

AprioriRules
public AprioriRules()

M ethods
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(continued from last page)

minePatterns

public java.lang. String nminePatterns(java.lang.String[] args,
j ava. sqgl . Connecti on conn)
throws java.sql.SQ.Exception

Start the process of rule extraction and store the result in the Pattern Base

Parameters:

ar gs - The array containing the parameters for the mining function, which are: mininum value for support and
confidence, name of the data source and the pattern type name
conn - The existing database connection to be used

Returns:
The temporary table name storing the results

findAssociations

public java.util.Vector findAssociations(java.util.Vector generatedltensets,
fl oat m nSupport,
float m nConfidence)

Find association rules in a database, given the set of frequent itemsets.

Parameters:
mi nSupport - the minimum support
nm nConf i dence - the minimum confidence

Returns:
aVector containing all association rules found

main
public static void nain(java.lang. String[] args)

Used for testing an instance of the class outside the PBM S Engine
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com.psychofree.mining.AprioriRulesWeka

com.psychofree.mining
Class AprioriRulesweka

j ava. |l ang. Obj ect

+-com psychofree. m ni ng. M ni ngFuncti on

I+- com psychofree. m ni ng. Apri ori Rul es\Weka

public class AprioriRulesWeka
extends MiningFunction

This class runs the Apriori algorithm for Association Rules supplyed by WEKA (weka.associations.Apriori)

Constructor Summary

public | Apriori Rul es\Weka()

Method Summary

static | initMrketBasket Dat aSet (weka. core. |l nstances instances, java.lang.String
weka. core. | nstances | StrFalse)

Initialize a dataset for market basket analysis, al ‘false' values have to be replaced with *?

static | itenset ToString(weka. associ ations.|tenSet set, weka.core.|nstances
java.lang. String | Tnstances)

Returns a String representation of a given weka.associations.ItemSet

static void | main(java.lang.String[] args)
Used for testing an instance of the class outside the PBMS Engine

java.lang. String m nePatterns(java.lang. String[] args, java.sgl.Connection conn)
Start the process of rule extraction and store the result in the Pattern Base

Methodsinherited from classcom psychof r ee. m ni ng. M ni ngFuncti on

creat eQut put Tabl e, m nePatterns

Methodsinherited from classj ava. | ang. Qbj ect

equal s, getd ass, hashCode, notify, notifyAll, toString, wait, wait, wait

Constructors

AprioriRulesWeka
public Apriori Rul es\Weka()

M ethods
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com.psychofree.mining.AprioriRulesWeka

(continued from last page)

minePatterns

public java.lang. String nminePatterns(java.lang.String[] args,
j ava. sqgl . Connecti on conn)
throws java.sql.SQ.Exception,
j ava. |l ang. Exception

Start the process of rule extraction and store the result in the Pattern Base

Parameters:
ar gs - The String array containing the required mining function parameters, which are: mininum value for support
and confidence, name of the data source, the number of rule to extract, aflag indicating if we are performing market
basket analysis, the data source name and the pattern type name
conn - The existing connection to be used

Returns:
The temporary table name storing the results

initM ar ketBask et DataSet

public static weka.core.|lnstances initMrket Basket Dat aSet (weka. core. | nstances

i nst ances,
java.lang. String strFal se)

Initialize a dataset for market basket analysis, all 'false' values have to be replaced with '? as they are missing valuesin this
case, in order to get only associations between true items

Parameters:
i nst ances - theinstancesto beinitialized
st r Fal se - the string (nominal value) that represents the false value

Returns:
The update instances of the dataset

itemsetToString
public static java.lang. String itenset ToStri ng(weka. associ ations. |tenSet set,
weka. core. | nstances instances)

Returns a String representation of a given weka.associations.ltemSet

Parameters:
set - The weka.associations.|temSet
i nst ances - The dataset of the itemset

main
public static void nmain(java.lang. String[] args)

Used for testing an instance of the class outside the PBM S Engine
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com.psychofree.mining.AssociationRule

com.psychofree.mining
Class AssociationRule

j ava. |l ang. Obj ect
+-com psychof ree. m ni ng. Associ ati onRul e

All Implemented I nterfaces:
javaio.Seriaizable

public class AssociationRule
extends java.lang.Object
implements java.io.Seriaizable

AssociationRule.java An association rule has two parts. the antecedent of the rule and the consequent of the rule, both of which are
sets of items. Associated with these are a support and a confidence. The support tells how many rows of a database support this
rule, the confidence tells what percentage of the rows that contain the antecedent also contain the consequent.

Field Summary

public static final ANTECEDENT_SI ZE

Value: 1

public static final CONFI DENCE

Vaue: 4

public static final CONSEQUENT_SI ZE

Vaue: 2

public static final SUPPORT

Value: 3

Constructor Summary

public | AssociationRule(ltenset antecedent, |Itenset consequent, float support,
fToat confidence)

Creates anew association rule.

Method Summary

i nt ant ecedent Si ze()
Return size of antecedent.

i nt conpar eTo(Associ ationRule ar, int criteria)
Compare two AssociationRule objects on one of several criteria.

i nt consequent Si ze()
Return size of consequent.

bool ean | equal s(java. | ang. Obj ect obj)
Compare two AssociationRul e objects on one of several criteria.
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i nt get Antecedentlten(int i)

Return i-th item in antecedent.

fl oat get Confi dence()

Return confidence of association rule.

i nt get Consequentlten(int i)

Return i-th item in consequent.

fl oat get Support ()

Return support of association rule.

java.lang. String | toString()

Return ajava.lang.String representation of the AssociationRule.

Methodsinherited from classj ava. | ang. Qbj ect

equal s, getd ass, hashCode, notify, notifyAl,

toString,

wai t

Fields

ANTECEDENT_SIZE

public static final int

Constant value: 1

ANTECEDENT_SI ZE

CONSEQUENT_SIZE

public static final int

Constant value: 2

CONSEQUENT_SI ZE

SUPPORT

public static final int SUPPORT
Constant value: 3

CONFIDENCE

public static final int CONFI DENCE

Constant value: 4

Constructors
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com.psychofree.mining.AssociationRule

(continued from last page)

AssociationRule

public AssociationRul e(ltenset antecedent,
Ttensetl consequent,
fToat Support,
fl oat confidence)

Creates anew association rule.

Parameters:
ant ecedent - the antecedent of the association rule
consequent - the consequent of the association rule
support - the support of the association rule
conf i dence - the confidence of the association rule

Throws:

Il 1 egal Argunent Excepti on - ant ecedent or consequent arenull or support or confi dence are not between
Oand 1

M ethods

antecedentSize

public int antecedentSize()
Return size of antecedent.

Returns:
size of antecedent

consequentSize

public int consequentSize()
Return size of consequent.

Returns:
size of consequent

getSupport
public float get Support ()

Return support of association rule.

getConfidence
public fl oat getConfidence()

Return confidence of association rule.

getAntecedentltem
public int getAntecedentlten(int i)

Return i-th item in antecedent.

Parameters:
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com.psychofree.mining.AssociationRule

(continued from last page)
i - theindex of theitem to get

Returns:
thei -th item in antecedent

Throws:
I ndexQut Of BoundsExcept i on -i isaninvalid index

getConsequentltem
public int getConsequentlten(int i)

Return i-th item in consequent.

Parameters:
i - theindex of theitem to get

Returns:
thei -th item in consequent

Throws:
I ndexQut Of BoundsExcepti on -i isaninvalid index

compareTo

public int conmpareTo(Associ ati onRul e ar,
int criteria)

Compare two AssociationRule objects on one of several criteria.

Parameters:
ar - the AssociationRule object with which we want to compare this object
criteria - thecriteria on which we want to compare, can be one of ANTECEDENT_SIZE, CONSEQUENT_SIZE,
SUPPORT or CONFIDENCE.

Returns:
anegative valueif this object is smaller than ar , 0 if they are equal, and a positive value if this object is greater.

Throws:
Il 1 egal Argunent Exception - ar isnull or criteriaisinvalid

equals

publ i c bool ean equal s(j ava.l ang. Obj ect obj)
Compare two AssociationRule objects on one of several criteria.

Returns:
trueif the objects are equal in terms of antecedent and consequent items; false otherwise.

toString
public java.lang. String toString()

Return ajavalang.String representation of the AssociationRule.

Returns:
javalang.String representation of AssociationRule

Page 11 of 45



com.psychofree.mining.AssociationRuleWeka

com.psychofree.mining
Class AssociationRuleWeka

j ava. |l ang. Obj ect
+-com psychof ree. m ni ng. Associ at i onRul e\ka

All Implemented I nterfaces:
javaio.Seriaizable

public class AssociationRuleWeka
extends java.lang.Object
implements java.io.Seriaizable

Weka version of association rule

Field Summary

public static final ANTECEDENT_SI ZE

Vaue: 1

public static final CONFI DENCE

Value: 4

public static final CONSEQUENT_SI ZE

Vaue: 2

public static final SUPPORT

Vaue: 3

Constructor Summary

public | Associati onRul eWka(weka. associ ations. |tenSet antecedent,
Wweka. associ at1 ons. I't enSet consequent, doubl e support, double
confi dence)

Creates a new association rule.

Method Summary

i nt ant ecedent Si ze()
Returns size of antecedent.

java.lang. String | antecedent ToStri ng(weka. core.|nstances instances)
Return ajava.lang.String representation of the AssociationRule

i nt conpar eTo( Associ ati onRul eWeka ar, int criteria)
Compare two AssociationRul e objects on one of several criteria.

i nt consequent Si ze()
Returns size of consequent.

java.lang. String | consequent ToStri ng(weka. core. | nstances instances)
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com.psychofree.mining.AssociationRuleWeka

bool ean | equal s(j ava. | ang. Obj ect obj)

weka. associ ations.Ite | getAntecedent()

et

Return the antecedent.

doubl e | get Confi dence()

Return confidence of association rule.

weka. associ ations.|Ite | getConsequent()

nSet

Return the consequent.

doubl e | get Support ()

Return support of association rule.

Methodsinherited from classj ava. | ang. Qbj ect

equal s, getd ass, hashCode, notify, notifyAl, toString, wait, wait,

wai t

Fields

ANTECEDENT_SIZE

public static final int

Constant value: 1

ANTECEDENT_SI ZE

CONSEQUENT_SIZE

public static final int

Constant value: 2

CONSEQUENT_SI ZE

SUPPORT

public static final int SUPPORT
Constant value: 3

CONFIDENCE

public static final int CONFI DENCE

Constant value: 4

Constructors

AssociationRuleWeka

public Associ ati onRul eWka(weka. associ ations. |tenSet antecedent,

weka. associ ati ons. | tenSet consequent,
doubl e support,
doubl e confidence)
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com.psychofree.mining.AssociationRuleWeka

(continued from last page)
Creates anew association rule.

Parameters:
ant ecedent - the antecedent of the association rule
consequent - the consequent of the association rule
confi dence - the confidence of the association rule

M ethods

antecedentSize

public int antecedentSize()
Returns size of antecedent.

Returns:
size of antecedent

consequentSize

public int consequentSize()
Returns size of conseguent.

Returns:
size of consequent

getSupport
publ i c doubl e get Support ()

Return support of association rule.

getConfidence
publ i c doubl e get Confi dence()

Return confidence of association rule.

getAntecedent

publ i c weka. associ ati ons. |tenSet get Ant ecedent ()
Return the antecedent.

getConsequent

publ i ¢ weka. associ ati ons. |tenSet get Consequent ()
Return the consequent.

compareTo

public int conpareTo(Associ ati onRul eWka ar,
int criteria)
throws java.lang. |l | egal Argument Excepti on

Compare two AssociationRule objects on one of several criteria.

Page 14 of 45



com.psychofree.mining.AssociationRuleWeka

(continued from last page)

Parameters:
ar - the AssociationRule object with which we want to compare this object

criteria - thecriteria on which we want to compare, can be one of ANTECEDENT_SIZE, CONSEQUENT_SIZE,
SUPPORT or CONFIDENCE.

Returns:
anegative valueif this object is smaller than ar , 0 if they are equal, and a positive value if this object is greater.

equals

publ i c bool ean equal s(j ava. |l ang. Obj ect obj)

Returns:
trueif the objects are equal in terms of antecedent and consequent items, fal se otherwise.

antecedentT oString

public java.lang. String antecedent ToStri ng(weka. core. | nstances instances)
Return ajavalang.String representation of the AssociationRule

Parameters:
i nst ances - dataset containing header informations for the antecedent

Returns:
java.lang.String representation of AssociationRule

consequentToString

public java.lang. String consequent ToStri ng(weka. core. | nstances instances)
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com.psychofree.mining.BasicKMeans

com.psychofree.mining
Class BasicK M eans

j ava. |l ang. Obj ect
+-com psychof r ee. m ni ng. Basi cKMeans

All Implemented I nterfaces:
KMeans

public class BasicK M eans
extends java.lang.Object
implements KM eans

Basic implementation of K-means clustering. Sinceit's a Runnable, it's designed to be executed by a dedicated thread, but that
thread does not create any other threads to divide up the work.

Constructor Summary

public Basi cKMeans(doubl e[][] coordinates, int k, int naxlterations, |ong
randonbeed)

Constructor

Method Summary

voi d | addKMeansLi st ener (KMeansLi stener |)
Adds a KMeansListener to be notified of significant happenings.

static double[][] gener at eCoor di nat es(i nt coordCount, int dinensions, int clusterCount,
['ong randonteed)

Generates sample coordinates datasets.

Cluster[] getCl usters()
Get the clusters computed by the algorithm.

doubl e[ ][] get Di st ances()

void | renmoveKMeansLi st ener (KMeansLi stener 1)
Removes a KMeansListener from the listener list.

void | run()
Run the clustering algorithm.

Methodsinherited from classj ava. | ang. Qbj ect

equal s, getd ass, hashCode, notify, notifyAll, toString, wait, wait, wait

Methodsinherited from interfacecom psychof r ee. m ni ng. KMeans

addKMeansLi st ener, getC usters, renoveKMeanslLi stener

Methodsinherited from interfacej ava. | ang. Runnabl e

run
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com.psychofree.mining.BasicKMeans

Constructors

BasicK Means
publ i c Basi cKMeans(doubl e[][] coordinates,
in

int nmaxlterations,
| ong randonfteed)

Constructor

Parameters:

coor di nat es - two-dimensional array containing the coordinates to be clustered.

k - the number of desired clusters.
maxl| t er at i ons - the maximum number of clustering iterations.
r andonSeed - seed used with the random number generator.

M ethods

addK M eansL istener
public voi d addkKMeansLi st ener (KMeansLi st ener 1)

Adds a KMeansListener to be notified of significant happenings.

Parameters:
| - thelistener to be added.

removeK M eansL istener

public void renoveKMeansLi st ener (KMeansLi stener 1)

Removes a KMeansListener from the listener list.

Parameters:
| - thelistener to be removed.

getClusters
public Custer[] getd usters()

Get the clusters computed by the algorithm. This method should not be called until clustering has completed successfully.

Returns:
an array of Cluster objects.

getDistances
public double[][] getD stances()
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com.psychofree.mining.BasicKMeans

(continued from last page)

generateCoor dinates

public static double[][] generateCoordinates(int coordCount,
i nt di nmensi ons,
i nt cl usterCount,
| ong randonteed)
throws | nsufficient MenoryException

Generates sample coordinates datasets.

Parameters:
coor dCount - the number of coordinates.
di mensi ons - the length of the coordinates.
cl ust er Count - the number of clustersin the distribution.
r andonSeed - the seed used by the random number generator.

Returns:
sample coordinates generated

run

public void run()

Run the clustering agorithm.
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com.psychofree.mining.Cluster

com.psychofree.mining
Class Cluster

j ava. |l ang. Obj ect

+-com psychofree. m ning. C uster

public class Cluster
extends java.lang.Object

Classto represent a cluster of coordinates.

Constructor Summary

public | Cluster(int[] menberlndexes, double[] center)
Constructor.

Method Summary

doubl e[ ] get Cent er ()
Get the cluster center.

int[] get Menber | ndexes()
Get the member indices.

java.lang. String | toString()

Returns a string representation of the cluster cointaining the centroid and the cluster
dimension (the number of instance data contained)

Methodsinherited from classj ava. | ang. Qbj ect

equal s, getd ass, hashCode, notify, notifyAll, toString, wait, wait, wait

Constructors

Cluster

public Custer(int[] menberl ndexes,
doubl e[] center)

Constructor.

Parameters:
nmenber | ndexes - indices of the member coordinates.
cent er - the cluster center.

M ethods

getM ember I ndexes
public int[] getMenberl ndexes()

Get the member indices.
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com.psychofree.mining.Cluster

(continued from last page)

Returns:
an array containing the indices of the member coordinates.

getCenter
publ i c doubl e[] getCenter()

Get the cluster center.

Returns:
areference to the cluster center array.

toString
public java.lang. String toString()

Returns a string representation of the cluster cointaining the centroid and the cluster dimension (the number of instance
data contained)

Returns:
a String representing the cluster.
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com.psychofree.mining.ExampleSimpleK Means

com.psychofree.mining
Class ExampleSimpleK M eans

j ava. |l ang. Obj ect

+-com psychofree. m ni ng. M ni ngFuncti on

I+- com psychofree. m ni ng. Exanpl eSi npl eKMeans

public class ExampleSimpleK M eans
extends MiningFunction

This class runs the K-means algorithm for Clustering supplyed by WEKA (weka.clusterers.SimpleKMeans) using a dataset
containing numeric and nominal attributes

Constructor Summary

public | Exanpl eSi npl eKMeans()

Method Summary

static void

mai n(j ava.lang. String[] args)
Used for testing an instance of the class outside the PBMS Engine

java.lang. String | mnePatterns(java.lang.String[] args, java.sql.Connection conn)

Start the process of rule extraction and store the result in the Pattern Base

Methodsinherited from classcom psychof ree. m ni ng. M ni ngFuncti on

creat eQut put Tabl e, m nePatterns

Methodsinherited from classj ava. | ang. Qbj ect

equal s, getd ass, hashCode, notify, notifyAll, toString, wait, wait, wait

Constructors

ExampleSimpleK M eans
publ i ¢ Exanpl eSi mpl eKMeans()

M ethods

minePatterns

public java.lang. String nminePatterns(java.lang.String[] args,
j ava. sqgl . Connecti on conn)
throws java.sql.SQ.Exception,
j ava. |l ang. Exception

Start the process of rule extraction and store the result in the Pattern Base
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com.psychofree.mining.ExampleSimpleK Means

(continued from last page)

Parameters:
ar gs - The String array containing the mining function parameters
conn - The connection

main
public static void nmain(java.lang. String[] args)

Used for testing an instance of the class outside the PBMS Engine
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com.psychofree.mining.HashTree

com.psychofree.mining
ClassHashTree

j ava. |l ang. Obj ect

+-com psychof ree. m ni ng. HashTr ee

public classHashTree
extends java.lang.Object

A HashTreeisaspecial data structure that is used to index a Vector of Itemset objects for more efficient processing.

Constructor Summary

public HashTree(int listSize, int hashSize, java.util.Vector itensets)
Create anew HashTree.
public | HashTree(java.util.Vector itensets)

Create anew HashTree.

Method Summary

void | add(int index)

This method indexes in the HashTree the Itemset at index i ndex from Vectori t enset s
which was passed to the constructor of this HashTree.

voi d | checkLargeness(ltenset itenset)

Verifiesif any of theindexed Itemsetsis not large by checking whether they're included in
the frequent itemset i t enset .

I ong | count Frequent Subsets(ltenset itenset, |ong m nWeight)

Count how many frequent Itemsets (frequent = having weight greater than a specified
minimum weight) areincluded ini t enset

long | count Subsets(ltenset itenset)
Count how many Itemsetsareincluded ini t enset

voi d | prepareForDescent ()

This method should be called before calling update() to gather all leaves of the HashTree
for more efficient processing.

void | update(ltenset row)
Update the weights of all indexed Itemsets that are included in r ow

void | update(ltenset row, long[][] counts)

Update the weights of all indexed Itemsets that are included in r ow and also update the
matrix count s

Methodsinherited from classj ava. | ang. Qbj ect

equal s, getd ass, hashCode, notify, notifyAll, toString, wait, wait, wait

Constructors
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com.psychofree.mining.HashTree

(continued from last page)

HashTree

public HashTree(int |istSize,
int hashSi ze,
java.util.Vector itensets)

Create anew HashTree. Thel i st Si ze parameter determines after how many insertsin a ListNode we have to change it to
aHashNode (i.e. perform a split). The hashSi ze parameter can be specified to improve the efficiency of the structure.

Parameters:
| i stSize - thesize of theinternal listsin the list nodes
hashSi ze - the size of the internal hashtables in the hash nodes
i temset s - the Vector of Itemsets that we should index

Throws:
Il egal Argunent Exception-itenmsetsisnullorlistSize <= 0orhashSize <= 0

HashTree

public HashTree(java.util.Vector itensets)

Create anew HashTree. Thisinitializes the HashTree with default parameters.

Parameters:
i temrset s - the Vector of [temsets that we should index

Throws:
Il egal Argunment Exception-itensets isnull

M ethods

prepar eFor Descent

public void prepareForDescent ()

This method should be called before calling update() to gather all leaves of the HashTree for more efficient processing.

add

public void add(int index)

This method indexes in the HashTree the Itemset at index i ndex from Vector i t enset s which was passed to the
constructor of this HashTree.

Parameters:
i ndex - theindex of the Itemset that we need to index in this HashTree.

update
public void update(ltenset row)

Update the weights of all indexed Itemsets that are included in r ow

Parameters:
r ow - the Itemset (normally a database row) against which wetest for inclusion
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com.psychofree.mining.HashTree

(continued from last page)

update

public void update(ltenset row,

long[][] counts)
Update the weights of all indexed Itemsets that are included in r ow and also update the matrix count s

Parameters:
r ow - the Itemset (normally a database row) against which we test for inclusion

count s - amatrix used by some algorithms to speed up computations; its rows correspond to Itemsets and its columns
correspond to items; each value in the matrix tells for how many times had an item appeared together with an itemset
in the rows of the database.

countFrequentSubsets

public | ong count Frequent Subsets(Itenset itenset,
| ong m nWei ght)

Count how many frequent Itemsets (frequent = having weight greater than a specified minimum weight) are included in
i tenset

Parameters:
i temrset - the ltemset for which we count the subsets
mi nWei ght - the minimum weight

countSubsets

public | ong count Subsets(ltenset itenset)
Count how many Itemsetsareincluded ini t enset

Parameters:
i tenset - theltemset for which we count the subsets

checkL argeness

public void checkLargeness(ltenset itenset)

Verifiesif any of the indexed Itemsets is not large by checking whether they're included in the frequent itemset i t enset .
If an Itemset is not large then it will be marked.

Parameters:
i temrset - the ltemset we check
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com.psychofree.mining.| nsufficientM emoryException

com.psychofree.mining
Class | nsufficientM emor yException

j ava. |l ang. Obj ect
+-java. |l ang. Thr owabl e
+-java. | ang. Excepti on
+-com psychofree. m ning. | nsuf fi ci ent Menor yExcepti on

All Implemented I nterfaces:
javaio.Seriaizable

public class I nsufficientM emor yException
extends java.lang.Exception

Exception thrown when insufficient memory is available to perform an operation. Designed to be throw before doing something
that would cause aj ava. | ang. Qut OF Menor yError .

Constructor Summary

public | InsufficientMenoryException(java.lang. String nessage)
Constructor.
public I nsuf ficient MenoryException()

Default constructor.

Methodsinherited from classj ava. | ang. Thr owabl e

filllnStackTrace, getCause, getlocalizedMessage, getMessage, get StackTrace,
i nitCause, printStackTrace, printStackTrace, printStackTrace, setStackTrace, toString

Methodsinherited from classj ava. | ang. Qbj ect

equal s, getd ass, hashCode, notify, notifyAll, toString, wait, wait, wait

Constructors

I nsufficientM emor yException

public InsufficientMenoryException(java.lang. String nessage)
Constructor.

Parameters:
message - an explanatory message.

| nsufficientM emor yException
public I nsufficientMenoryException()

Default constructor.
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com.psychofree.mining

Class Itemset

j ava. |l ang. Obj ect

+-com psychofree. m ning. | tenset

All Implemented I nterfaces:
javaio.Seriaizable

public class | temset
extends java.lang.Object

implements java.io.Seriaizable

Anitemset is an ordered list of integers that identify items coupled with afloat value representing the support of the itemset asa

percentage.

Constructor Summary

public I'tenmset ()

Creates a new empty itemset.
public Itenset (int c)

Create anew empty itemset of specified capacity.
public Itenset (ltenset itenset)

Create a new itemset by copying a given one.

Method Summary

It enset add(ltenset itenset)
Return a new Itemset that contains all those items that appear in this Itemset and in
itemset.
boolean | addltem(int item
Add anew item to the itemset.
bool ean | canConbi neWth(Itenset itenset)
Check whether two itemsets can be combined.
It enset conbi neWth(Iltenset itenset)
Combine two itemsets into a new one that will contain al the itemsin the first itemset plus
the last item in the second itemset.
bool ean | doeslntersect(ltenset itenset)
Return trueif thisitemset hasitemsin common withi t enset .
i nt getFirstltem()
Return first itemin set.
i nt getltenm(int i)
Return i-th item in set.
i nt get Next I tem()
Return next item in set.
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f | oat get Support ()
Return support of itemset.
long | get Wi ght()
Return weight of itemset.
bool ean | hasMorel tens()
Return true if there are more itemsin the itemset.
void | increnent Wi ght()
Increment the weight of the itemset.
bool ean | isEqual To(ltenset itenset)
Checks equality with a given itemset.
bool ean | islncludedln(ltenset itenset)
Checksinclusion in a given itemset.
bool ean | isMarked()
Return itemset mark.
bool ean | mark()

Mark the itemset.

static void

pruneDuplicates(java.util.Vector v)
Remove all duplicate itemsets from the vector v

static void

pruneNonMaxi mal (j ava. util.Vector v)
Remove al non-maximal itemsets from the vector v

bool ean | renovelten(int item
Removes a given item from the itemset.
bool ean | renpvelLast!temn()
Removes last item (which has the greatest value) from the itemset.
void | set Support (float newSupport)
Set the support of the itemset.
void | setWeight(l ong newwéi ght)
Set the weight of the itemset.
i nt si ze()
Return size of itemset.
It enset subtract(ltenset itenset)

Return anew ltemset that contains only those items that do not appear ini t enset .

java.lang. String

toString()
Return a String representation of the Itemset.

bool ean

unmar k()
Unmark the itemset.

Methodsinherited from classj ava. | ang. Qbj ect

equal s, getd ass,

hashCode,

notify, notifyAll, toString, wait, wait,

wai t
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(continued from last page)

Constructors

| temset
public Itenset()

Creates a new empty itemset.

| temset

public Itenset(int c)
Create anew empty itemset of specified capacity.

Parameters:
¢ - the capacity of the itemset

Throws:
Il 1 egal Argunment Excepti on - ¢ isnegative or zero

| temset

public Itenset(ltenset itenset)
Create a new itemset by copying a given one.

Parameters:
i tenset - theitemset to be copied

Throws:
Il egal Argunment Exception-itenset isnull

M ethods

getSupport
public float get Support()

Return support of itemset.

getWeight
public | ong get Wi ght ()

Return weight of itemset.

getltem
public int getlten(int i)

Returni-th item in set.

Parameters:
i - theindex of theitem to get

Returns:
thei -th item
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(continued from last page)

Throws:
I ndexQut Of BoundsExcept i on -i isaninvalid index

getFirstltem
public int getFirstltem))

Return first itemin set.

Returns:
first item

Throws:
I ndexQut Of BoundsExcept i on - thereisno first item

getNextltem
public int getNextlten()

Return next item in set.

Returns.
next item

Throws:
I ndexQut Of BoundsExcept i on - thereisno next item

hasM or el tems

publ i c bool ean hasMoreltens()

Return true if there are more itemsin the itemset. Y ou can call this method to find out whether you can call getNext
without raising an exception.

Returns:
true if there are more items, falseif not

Size
public int size()

Return size of itemset.

Returns.
size of itemset

doesl nter sect

publi c bool ean doeslntersect(ltenset itenset)
Return true if this itemset has itemsin common withi t enset .

Parameters:
i tenset - theitemset with which we compare

Returns:
trueif i t enset contains items of thisitemset, false otherwise.

Throws:
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(continued from last page)
Il egal Argunment Exception-itenset isnull

subtract

public Itenset subtract(ltenset itenset)

Return a new Itemset that contains only those items that do not appear ini t enset .

Parameters:
i tenset - theitemset whose items we want to subtract

Returns:

an Itemset containing only those items of this Itemset that do not appear ini t enset .

Throws:
I'll egal Argunent Exception-itenset isnull

add

public Itenset add(ltenset itenset)

Return anew ltemset that contains all those items that appear in thisItemset andini t enset .

Parameters:
i tenset - theitemset whose items we want to add

Returns.

an Itemset containing al those items that appear in this Itemset and ini t enset .

Throws:
Il 1 egal Argunent Exception-itenset isnull

addltem
public bool ean addlitem(int item

Add anew item to the itemset.

Parameters:
i t em- the item to be added

Returns:
trueif item was added, false if it wasn't added (was aready there!)

Throws:
I'll egal Argument Exception-itemis<=0

removel tem

public bool ean renovelten(int iten
Removes a given item from the itemset.

Parameters:
i t em- the item to remove

Returns:
trueif item was removed, falseif it wasn't removed (was not found in itemset!)
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(continued from last page)

Throws:
Il egal Argunment Exception-itemis<=0

removelL astltem

public bool ean renovelLast|tem)
Removes last item (which has the greatest value) from the itemset.

Returns:
trueif item was removed, falseif it wasn't removed (the itemset was empty)

setSupport
public void setSupport(float newSupport)

Set the support of the itemset.

Parameters:
newSupport - the support of the itemset

Throws:
Il | egal Argunment Excepti on - newSupport is<0or > 100

setWeight
public void setWight(long newéi ght)

Set the weight of the itemset.

Parameters:
newei ght - the weight of the itemset

Throws:
Il egal Ar gument Excepti on - newMei ght is<0

incrementWeight
public void increnment Wi ght ()

Increment the weight of the itemset.

iIsEqualTo
public bool ean i sEqual To(ltenset itenset)
Checks equality with a given itemset.

Parameters:
i tenset - theitemset against which we test for equality

Throws:
Il egal Argunment Exception-itenset isnull

isincludedin

public bool ean islncludedl n(ltenset itenset)
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(continued from last page)
Checksinclusion in agiven itemset.

Parameters:
i tenset - theitemset against which wetest for inclusion

Throws:
I'll egal Argunent Exception-itenset isnull

mar k

publi ¢ bool ean mark()
Mark the itemset.

Returns:
trueif itemset was already marked, false otherwise

unmark

public bool ean unmark()
Unmark the itemset.

Returns:
true if itemset was marked, false otherwise

iIsMarked
public bool ean isMarked()

Return itemset mark.

Returns:
trueif itemset is marked, false otherwise

toString
public java.lang. String toString()

Return a String representation of the Itemset.

Returns:
String representation of Itemset

canCombineWith

publ i ¢ bool ean canConbi neWth(Itenset itenset)

Check whether two itemsets can be combined. Two itemsets can be combined if they differ only in the last item.

Parameters:
i tenset -itemset with which to combine

Returns:
true if the itemsets can be combined, false otherwise

Throws:
Il |l egal Argunment Exception-itenset isnull
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combineWith

public Itenset conmbineWth(ltenset itenset)

Combine two itemsets into a new one that will contain all the itemsin the first itemset plus the last item in the second
itemset.

Parameters:
i temrset - itemset with which to combine

Returns:
an itemset that combines the two itemsets as described above

Throws:
Il egal Argunment Exception-itenset isnull

pruneNonM aximal
public static void pruneNonMaxi mal (java. util.Vector v)

Remove al non-maximal itemsets from the vector v

Parameters:
v - the collection of itemsets

pruneDuplicates

public static void pruneDuplicates(java.util.Vector v)
Remove al duplicate itemsets from the vector v

Parameters:
v - the collection of itemsets
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com.psychofree.mining

| nterface KM eans

All Known Implementing Classes:

BasicKMeans

public interface KM eans
extends java.lang.Runnable

Simple K-Means clustering interface.

Method Summary

void

addKMeansLi st ener (KMeansLi st ener |)

Adds a KMeansListener to be notified of significant happenings.

Cluster[] getCl usters()
Get the clusters computed by the algorithm.
voi d | renpveKMeanslLi st ener (KMeansLi stener 1)

Removes a KMeansListener from the listener list.

Methodsinherited from interfacej ava. | ang. Runnabl e

run

M ethods

addK M eansL istener

public void addKMeansLi st ener (KMeansLi stener 1)

Adds a KMeansListener to be notified of significant happenings.

Parameters:

| - thelistener to be added.

removeK M eansL istener

public void renmpoveKMeansLi st ener (KMeansLi stener 1)

Removes a KMeansListener from the listener list.

Parameters:

| - thelistener to be removed.

getClusters

public Custer[] getd usters()

Get the clusters computed by the algorithm. This method should not be called until clustering has completed successfully.
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(continued from last page)

Returns:
an array of Cluster objects.
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com.psychofree.mining
| nterface KM eansListener

public interface KM eansL istener
extends

Defines object which register with implementation of KMeans to be notified of significant events during clustering.

Method Summary

void | kmeansConpl ete(Cl uster[] clusters, |ong executionTi ne)
KMeansis complete.

void | kmeansError(java.lang. Throwabl e t)
An error occurred during KMeans clustering.

voi d | kneansMessage(j ava. |l ang. String nessage)
A message has been received.

M ethods

kmeansM essage

public void knmeansMessage(java. |l ang. String nessage)
A message has been received.

Parameters:
nmessage

kmeansComplete

public void kmeansConpl ete(Cl uster[] clusters,

| ong executionTi ne)
KMeansis complete.

Parameters:
cl ust er s - the output of clustering.
execut i onTi nme - the time in milliseconds taken to cluster.

kmeansError

public void kmeansError(java.l ang. Throwabl e t)
An error occurred during KMeans clustering.

Parameters:
t
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com.psychofree.mining
Class KM eansPaints

j ava. |l ang. Obj ect

+-com psychofree. m ni ng. M ni ngFuncti on

I+- com psychofree. m ni ng. KMeansPoi nt s

public class KM eansPoints
extends MiningFunction

This class runs the K-means algorithm for Clustering provided by WEKA (weka.clusterers.SimpleK Means) using a dataset
containing only numeric attributes

Constructor Summary

public KMeansPoi nt s()

Method Summary

static void | nmain(java.lang.String[] args)

Used for testing an instance of the class outside the PBMS Engine

java.lang. String | mnePatterns(java.lang.String[] args, java.sql.Connection conn)

Start the process of rule extraction and store the result in the Pattern Base.

Methodsinherited from classcom psychof ree. m ni ng. M ni ngFuncti on

creat eQut put Tabl e, m nePatterns

Methodsinherited from classj ava. | ang. Qbj ect

equal s, getd ass, hashCode, notify, notifyAll, toString, wait, wait, wait

Constructors

KM eansPoints
publ i ¢ KMeansPoi nts()

M ethods

minePatterns

public java.lang. String nminePatterns(java.lang.String[] args,
j ava. sqgl . Connecti on conn)
throws java.sql.SQ.Exception,
j ava. |l ang. Exception

Start the process of rule extraction and store the result in the Pattern Base.
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(continued from last page)

Parameters:
ar gs - The String array containing the mining function parameters
conn - The database connection

main
public static void nmain(java.lang. String[] args)

Used for testing an instance of the class outside the PBMS Engine
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com.psychofree.mining
Class MiningFunction

j ava. |l ang. Obj ect
+-com psychof ree. m ni ng. M ni nhgFuncti on

Direct Known Subclasses:
AprioriRulesWeka, AprioriRules, ExampleSimpleKMeans, KMeansPoints, UsoBasicKMeans

public abstract class MiningFunction
extends java.lang.Object

Thisisthe superclass of all mining functions. User who wsh to create a new java mining function should extend this class. Asall
PSY CHOfree MUST return a table name containing mined patterns with (at least) an initialized structure method
createOutputTable is supplied; therefore, user only need to create a Pattern array containg all mined patterns and everything else is
|eft to this method

Constructor Summary

public | M ningFunction()

Method Summary

static

creat eQut put Tabl e(j ava. sql . Connecti on conn, Pattern[] patterns)
java.lang. String

Creates the temporary output table which stores the extracted patterns

abstract

m nePatterns(java.lang. String[] args, java.sqgl.Connection conn)
java.lang. String

Method wich performs the patterns extraction

Methodsinherited from classj ava. | ang. Qbj ect

equal s, getd ass, hashCode, notify, notifyAll, toString, wait, wait, wait

Constructors

MiningFunction
publ i ¢ M ni ngFuncti on()

M ethods

minePatterns

public abstract java.lang.String mnePatterns(java.lang.String[] args,
j ava. sqgl . Connecti on conn)
throws java.sql.SQ.Excepti on,
j ava. | ang. Exception

Method wich performs the patterns extraction
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createOutputTable

public static java.lang. String createCQut put Tabl e(j ava. sql . Connecti on conn,
Pattern[] patterns)
throws java.sql.SQ.Exception

Creates the temporary output table which stores the extracted patterns

Parameters:
conn - The existing database connection to be used
pat t er ns - The array containing the extracted patterns
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com.psychofree.mining
ClassSET

j ava. |l ang. Obj ect

+-com psychof ree. m ni ng. SET

public class SET
extends java.lang.Object

Implements a Set Enumeration Tree, which is a prefix tree used for storing and retrieving itemset information.

Constructor Summary

public | SET()
Create a new empty SET.

Method Summary

java.util . Vector getltensets()
Return the itemsets of the SET.

java.util. Vector get Largel t enset s()
Return the maximal itemsets of the SET.

fl oat get Support (I tenset itenset)
Return the support for a given itemset.

void | insert(ltenset itenset)
Insert anew itemset in the SET.

Methodsinherited from classj ava. | ang. Qbj ect

equal s, getd ass, hashCode, notify, notifyAll, toString, wait, wait, wait

Constructors

SET
public SET()

Create a new empty SET.

M ethods

insert
public void insert(ltenset itenset)
Insert anew itemset in the SET.

Parameters:
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(continued from last page)
i tenset - theitemset to beinserted

Throws:
I'll egal Argument Exception -itenset isnull orisempty

getSupport
public float getSupport(ltenset itenset)
throws java.util.NoSuchElement Excepti on
Return the support for a given itemset.

Parameters:
i tenset - theitemset for which we want to obtain the support

Returns:
support

Throws:
I'll egal Argunent Exception -itenset isnull orisempty
NoSuchEl ement Exception-itenset not foundin SET

getL argel temsets

public java.util.Vector getlLargeltensets()
Return the maximal itemsets of the SET.

Returns:
avector containing the maximal itemsets from the SET

getltemsets

public java.util.Vector getltensets()
Return the itemsets of the SET.

Returns:
avector containing the itemsets from the SET
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com.psychofree.mining
Class UsoBasick M eans

j ava. |l ang. Obj ect

+-com psychofree. m ni ng. M ni ngFuncti on

I+- com psychofree. m ni ng. UsoBasi cKMeans

public class UsoBasicK M eans
extends MiningFunction

This class runs the K-means algorithm for Clustering provided by BasiKMeans class

Constructor Summary

public | UsoBasi cKMeans()

Method Summary

static void | main(java.lang.String[] args)

Used for testing the mining function outside the PMBS Engine

java.lang. String | mnePatterns(java.lang. String[] args, java.sql.Connection conn)

Start the process of rule extraction and store the result in the Pattern Base.

Methodsinherited from classcom psychof ree. m ni ng. M ni ngFuncti on

creat eCQut put Tabl e, m nePatterns

Methodsinherited from classj ava. | ang. Qbj ect

equal s, getd ass, hashCode, notify, notifyAll, toString, wait, wait, wait

Constructors

UsoBasicK M eans
publ i ¢ UsoBasi cKMeans()

M ethods

minePatterns

public java.lang. String nminePatterns(java.lang. String[] args,
j ava. sqgl . Connecti on conn)
throws java.sql.SQ.Exception,
j ava. | ang. Excepti on

Start the process of rule extraction and store the result in the Pattern Base.
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Parameters:
ar gs - The String array containing the mining function parameters
conn - The database connection

main
public static void nmain(java.lang. String[] args)

Used for testing the mining function outside the PMBS Engine
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