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<PMML version="4.2" xsi:schemalocation="http://www.dmg.org/PMML-4_2 http://www.dmg.org/v4-2-
1/pmml-4-2.xsd" xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xmins="http://www.dmg.org/PMML-4_2">
<Header copyright="JBoss"/>
<DataDictionary numberOfFields="5">
<DataField dataType="double" name="fld1" optype="continuous"/>
<DataField dataType="double" name="fld2" optype="continuous"/>
<DataField dataType="string" name="fld3" optype="categorical">
<Value value="x"/>
<Value value="y"/>
</DataField>
<DataField dataType="double" name="fld4" optype="continuous"/>
<DataField dataType="double" name="fld5" optype="continuous"/>
</DataDictionary>
<RegressionModel algorithmName="linearRegression" functionName="regression"
modelName="LinReg" normalizationMethod="logit" targetFieldName="fld4">
<MiningSchema>
<MiningField name="fld1"/>
<MiningField name="fld2"/>
<MiningField name="{ld3"/>
<MiningField name="{ld4" usageType="predicted"/>
<MiningField name="{ld5" usageType="target"/>
</MiningSchema>
<RegressionTable intercept="0.5">
<NumericPredictor coefficient="5" exponent="2" name="fld1"/>
<NumericPredictor coefficient="2" exponent="1" name="{ld2"/>
<CategoricalPredictor coefficient="-3" name="{ld3" value="x"/>
<CategoricalPredictor coefficient="3" name="fld3" value="y"/>
<PredictorTerm coefficient="0.4">
<FieldRef field="fld1"/>
<FieldRef field="fld2"/>
</PredictorTerm>
</RegressionTable>
</RegressionModel>
</PMML>
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<PMML version="4.2" xsi:schemalocation="http://www.dmg.org/PMML-4_2 http://www.dmg.org/v4-2-
1/pmml-4-2.xsd" xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
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xmins="http://www.dmg.org/PMML-4_2">
<Header copyright="JBoss"/>
<DataDictionary numberOfFields="4">
<DataField name="parami" optype="continuous" dataType="double"/>
<DataField name="param2" optype="continuous" dataType="double"/>
<DataField name="overallScore" optype="continuous" dataType="double" />
<DataField name="finalscore" optype="continuous" dataType="double" />
</DataDictionary>
<Scorecard modelName="ScorecardCompoundPredicate" useReasonCodes="true"
isScorable="true" functionName="regression" baselineScore="15" initialScore="0.8"
reasonCodeAlgorithm="pointsAbove">
<MiningSchema>
<MiningField name="param1" usageType="active" invalidValueTreatment="asMissing">
</MiningField>
<MiningField name="param2" usageType="active" invalidValueTreatment="asMissing">
</MiningField>
<MiningField name="overallScore" usageType="target"/>
<MiningField name="finalscore" usageType="predicted"/>
</MiningSchema>
<Characteristics>
<Characteristic name="ch1" baselineScore="50" reasonCode="reasonCh1">
<Attribute partialScore="20">
<SimplePredicate field="param1" operator="lessThan" value="20"/>
</Attribute>
<Attribute partialScore="100">
<CompoundPredicate booleanOperator="and">
<SimplePredicate field="param1" operator="greaterOrEqual" value="20"/>
<SimplePredicate field="param2" operator="lessOrEqual" value="25"/>
</CompoundPredicate>
</Attribute>
<Attribute partialScore="200">
<CompoundPredicate booleanOperator="and">
<SimplePredicate field="param1" operator="greaterOrEqual" value="20"/>
<SimplePredicate field="param2" operator="greaterThan" value="25"/>
</CompoundPredicate>
</Attribute>
</Characteristic>
<Characteristic name="ch2" reasonCode="reasonCh2">
<Attribute partialScore="10">
<CompoundPredicate booleanOperator="or">
<SimplePredicate field="param2" operator="lessOrEqual" value="-5"/>
<SimplePredicate field="param2" operator="greaterOrEqual" value="50"/>
</CompoundPredicate>
</Attribute>
<Attribute partialScore="20">
<CompoundPredicate booleanOperator="and">
<SimplePredicate field="param2" operator="greaterThan" value="-5"/>
<SimplePredicate field="param2" operator="lessThan" value="50"/>
</CompoundPredicate>
</Attribute>
</Characteristic>
</Characteristics>
</Scorecard>
</PMML>
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<PMML version="4.2" xsi:schemalocation="http://www.dmg.org/PMML-4_2 http://www.dmg.org/v4-2-
1/pmml-4-2.xsd" xmlIns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xmins="http://www.dmg.org/PMML-4_2">
<Header copyright="JBOSS"/>
<DataDictionary numberOfFields="5">
<DataField dataType="double" name="fld1" optype="continuous"/>
<DataField dataType="double" name="fld2" optype="continuous"/>
<DataField dataType="string" name="fld3" optype="categorical">
<Value value="true"/>
<Value value="false"/>
</DataField>
<DataField dataType="string" name="fld4" optype="categorical">
<Value value="optA"/>
<Value value="optB"/>
<Value value="optC"/>
</DataField>
<DataField dataType="string" name="fld5" optype="categorical">
<Value value="tgtX"/>
<Value value="tgtY"/>
<Value value="tgtZ"/>
</DataField>
</DataDictionary>
<TreeModel functionName="classification" modelName="TreeTest">
<MiningSchema>
<MiningField name="fld1"/>
<MiningField name="fld2"/>
<MiningField name="{ld3"/>
<MiningField name="fld4"/>
<MiningField name="{ld5" usageType="predicted"/>
</MiningSchema>
<Node score="tgtX">
<True/>
<Node score="tgtX">
<SimplePredicate field="fld4" operator="equal" value="optA"/>
<Node score="tgtX">
<CompoundPredicate booleanOperator="surrogate">
<SimplePredicate field="fld1" operator="lessThan" value="30.0"/>
<SimplePredicate field="fld2" operator="greaterThan" value="20.0"/>
</CompoundPredicate>
<Node score="tgtX">
<SimplePredicate field="fld2" operator="lessThan" value="40.0"/>
</Node>
<Node score="tgtZ">
<SimplePredicate field="fld2" operator="greaterOrEqual" value="10.0"/>
</Node>
</Node>
<Node score="{gtZ">
<CompoundPredicate booleanOperator="or">
<SimplePredicate field="fld1" operator="greaterOrEqual" value="60.0"/>
<SimplePredicate field="fld1" operator="lessOrEqual" value="70.0"/>
</CompoundPredicate>
<Node score="tgtZ">
<SimpleSetPredicate booleanOperator="isNotIn" field="fld4">
<Array type="string">optA optB</Array>
</SimpleSetPredicate>
</Node>
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</Node>
</Node>
<Node score="tgtY">
<CompoundPredicate booleanOperator="or">
<SimplePredicate field="fld4" operator="equal" value="optA"/>
<SimplePredicate field="fld4" operator="equal" value="optC"/>
</CompoundPredicate>
<Node score="tgtY">
<CompoundPredicate booleanOperator="and">
<SimplePredicate field="fld1" operator="greaterThan" value="10.0"/>
<SimplePredicate field="fld1" operator="lessThan" value="50.0"/>
<SimplePredicate field="fld4" operator="equal" value="optA"/>
<SimplePredicate field="fld2" operator="lessThan" value="100.0"/>
<SimplePredicate field="fld3" operator="equal" value="false"/>
</CompoundPredicate>
</Node>
<Node score="tgtZ">
<CompoundPredicate booleanOperator="and">
<SimplePredicate field="fld4" operator="equal" value="optC"/>
<SimplePredicate field="fld2" operator="lessThan" value="30.0"/>
</CompoundPredicate>
</Node>
</Node>
</Node>
</TreeModel>
</PMML>

PMML ¥ 41 =~ JET DAl (modelChain)

<PMML version="4.2" xsi:schemalocation="http://www.dmg.org/PMML-4_2 http://www.dmg.org/v4-2-
1/pmml-4-2.xsd" xmlIns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xmins="http://www.dmg.org/PMML-4_2">
<Header>
<Application name="Drools-PMML" version="7.0.0-SNAPSHOT" />
</Header>
<DataDictionary numberOfFields="7">
<DataField name="age" optype="continuous" dataType="double" />
<DataField name="occupation" optype="categorical" dataType="string">
<Value value="SKYDIVER" />
<Value value="ASTRONAUT" />
<Value value="PROGRAMMER" />
<Value value="TEACHER" />
<Value value="INSTRUCTOR" />
</DataField>
<DataField name="residenceState" optype="categorical" dataType="string">
<Value value="AP" />
<Value value="KN" />
<Value value="TN" />
</DataField>
<DataField name="validLicense" optype="categorical" dataType="boolean" />
<DataField name="overallScore" optype="continuous" dataType="double" />
<DataField name="grade" optype="categorical" dataType="string">
<Value value="A" />
<Value value="B" />
<Value value="C" />
<Value value="D" />
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<Value value="F" />
</DataField>
<DataField name="qualificationLevel" optype="categorical" dataType="string">
<Value value="Unqualified" />
<Value value="Barely" />
<Value value="Well" />
<Value value="Over" />
</DataField>
</DataDictionary>
<MiningModel modelName="SampleModelChainMine" functionName="classification">
<MiningSchema>
<MiningField name="age" />
<MiningField name="occupation" />
<MiningField name="residenceState" />
<MiningField name="validLicense" />
<MiningField name="overallScore" />
<MiningField name="qualificationLevel" usageType="target"/>
</MiningSchema>
<Segmentation multipleModelMethod="modelChain">
<Segment id="1">

<True />
<Scorecard modelName="Sample Score 1" useReasonCodes="true" isScorable="true"
functionName="regression" baselineScore="0.0" initialScore="0.345">

<MiningSchema>
<MiningField name="age" usageType="active" invalidValueTreatment="asMissing" />
<MiningField name="occupation" usageType="active" invalidValueTreatment="asMissing" />
<MiningField name="residenceState" usageType="active" invalidValueTreatment="asMissing"

/>
<MiningField name="validLicense" usageType="active" invalidValueTreatment="asMissing" />
<MiningField name="overallScore" usageType="predicted" />
</MiningSchema>
<Output>
<OutputField name="calculatedScore" displayName="Final Score" dataType="double"
feature="predictedValue" targetField="overallScore" />
</Output>
<Characteristics>

<Characteristic name="AgeScore" baselineScore="0.0" reasonCode="ABZ">
<Extension name="cellRef" value="$B$8" />
<Attribute partialScore="10.0">
<Extension name="cellRef" value="$C$10" />
<SimplePredicate field="age" operator="lessOrEqual" value="5" />
</Attribute>
<Attribute partialScore="30.0" reasonCode="CX1">
<Extension name="cellRef" value="$C$11" />
<CompoundPredicate booleanOperator="and">
<SimplePredicate field="age" operator="greaterOrEqual" value="5" />
<SimplePredicate field="age" operator="lessThan" value="12" />
</CompoundPredicate>
</Attribute>
<Attribute partialScore="40.0" reasonCode="CX2">
<Extension name="cellRef" value="$C$12" />
<CompoundPredicate booleanOperator="and">
<SimplePredicate field="age" operator="greaterOrEqual" value="13" />
<SimplePredicate field="age" operator="lessThan" value="44" />
</CompoundPredicate>
</Attribute>
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<Attribute partialScore="25.0">
<Extension name="cellRef" value="$C$13" />
<SimplePredicate field="age" operator="greaterOrEqual" value="45" />
</Attribute>
</Characteristic>
<Characteristic name="OccupationScore" baselineScore="0.0">
<Extension name="cellRef" value="$B$16" />
<Attribute partialScore="-10.0" reasonCode="CX2">
<Extension name="description" value="skydiving is a risky occupation" />
<Extension name="cellRef" value="$C$18" />
<SimpleSetPredicate field="occupation" booleanOperator="isIn">
<Array n="2" type="string">SKYDIVER ASTRONAUT</Array>
</SimpleSetPredicate>
</Attribute>
<Attribute partialScore="10.0">
<Extension name="cellRef" value="$C$19" />
<SimpleSetPredicate field="occupation" booleanOperator="isIn">
<Array n="2" type="string">TEACHER INSTRUCTOR</Array>
</SimpleSetPredicate>
</Attribute>
<Attribute partialScore="5.0">
<Extension name="cellRef" value="$C$20" />
<SimplePredicate field="occupation" operator="equal" value="PROGRAMMER" />
</Attribute>
</Characteristic>
<Characteristic name="ResidenceStateScore" baselineScore="0.0" reasonCode="RES">
<Extension name="cellRef" value="$B$22" />
<Attribute partialScore="-10.0">
<Extension name="cellRef" value="$C$24" />
<SimplePredicate field="residenceState" operator="equal" value="AP" />
</Attribute>
<Attribute partialScore="10.0">
<Extension name="cellRef" value="$C$25" />
<SimplePredicate field="residenceState" operator="equal" value="KN" />
</Attribute>
<Attribute partialScore="5.0">
<Extension name="cellRef" value="$C$26" />
<SimplePredicate field="residenceState" operator="equal" value="TN" />
</Attribute>
</Characteristic>
<Characteristic name="ValidLicenseScore" baselineScore="0.0">
<Extension name="cellRef" value="$B$28" />
<Attribute partialScore="1.0" reasonCode="LX00">
<Extension name="cellRef" value="$C$30" />
<SimplePredicate field="validLicense" operator="equal" value="true" />
</Attribute>
<Attribute partialScore="-1.0" reasonCode="LX00">
<Extension name="cellRef" value="$C$31" />
<SimplePredicate field="validLicense" operator="equal" value="false" />
</Attribute>
</Characteristic>
</Characteristics>
</Scorecard>
</Segment>
<Segment id="2">
<True />

10
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<TreeModel modelName="SampleTree" functionName="classification"
missingValueStrategy="lastPrediction" noTrueChildStrategy="returnLastPrediction">

<MiningSchema>

<MiningField name="age" usageType="active" />

<MiningField name="validLicense" usageType="active" />

<MiningField name="calculatedScore" usageType="active" />

<MiningField name="qualificationLevel" usageType="predicted" />
</MiningSchema>

<Output>
<OutputField name="qualification" displayName="Qualification Level" dataType="string"
feature="predictedValue" targetField="qualificationLevel" />
</Output>
<Node score="Well" id="1">
<True/>

<Node score="Barely" id="2">
<CompoundPredicate booleanOperator="and">
<SimplePredicate field="age" operator="greaterOrEqual" value="16" />
<SimplePredicate field="validLicense" operator="equal" value="true" />
</CompoundPredicate>
<Node score="Barely" id="3">
<SimplePredicate field="calculatedScore" operator="lessOrEqual" value="50.0" />
</Node>
<Node score="Well" id="4">
<CompoundPredicate booleanOperator="and">
<SimplePredicate field="calculatedScore" operator="greaterThan" value="50.0" />
<SimplePredicate field="calculatedScore" operator="lessOrEqual" value="60.0" />
</CompoundPredicate>
</Node>
<Node score="Over" id="5">
<SimplePredicate field="calculatedScore" operator="greaterThan" value="60.0" />
</Node>
</Node>
<Node score="Unqualified" id="6">
<CompoundPredicate booleanOperator="surrogate">
<SimplePredicate field="age" operator="lessThan" value="16" />
<SimplePredicate field="calculatedScore" operator="lessOrEqual" value="40.0" />
<True />
</CompoundPredicate>
</Node>
</Node>
</TreeModel>
</Segment>
</Segmentation>
</MiningModel>
</PMML>
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BLTLESTL

3.1. RED HAT PROCESS AUTOMATION MANAGER @ PMML 4 & #2 8!
LRI, £ERINZPMML Ry 75— U5, b—ILOH&RATT,
¢ PMMLETILZ 7AWy F—YZPBEINTUWRWEEIC
i&. "org.kie.pmml.pmml_4_2"+modelName DR T, EMINZI—ILDETIVRAIC. T
74 kDR r—T % org.kie.pmml.pmml_ 4 2T T4 v I RELTEMINE T,

o YR IMN7z RuleUnitJava 7 S AD/NRNy I —I&IE, ERINFLIL—ILONRNyr—IZERL
<9,

o 4 XN 7z RuleUnitJava 7 5 X%, RuleUnit ICETILE%EBIMLT
modelName+"RuleUnit" DR TIEEL 7,
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%33 RED HAT PROCESS AUTOMATION MANAGER Ic &7 % PMML HR— b

e PMML EFILICIRZENTN, RETEERINET I ISANI2EFNFET., ThHDY
Z ADINy r—T ZlE org.kie.pmml.pmmi_4_2.model T,

o ERMINAET—H9IS5REIE. ETINIATICLYRFY, TV T749vIRELTETIEE
BELZFT,

o [E)FE T /L: modelName+"RegressionData” & W\ D ZRIDT—4 V75X 1D
o 27 H— REFIL: modelName+"ScoreCardData” &\ D LRIDT—49 VS5 RX 1D

o WI)—FF)L:1DHIE modelIName+"TreeNode" &\ 5 ZEIT. 2 DB
modelName+"TreeToken" & WD ZRIDEET 2 2DT—49 U5 R

o Y4 =Y % E7T/lL: modeIName+"MiningModelData" & \\ ) ZRIDT—49 75X 1D

bz ot 8]
y . TAZVTEFIE. BETAVMIBENBL—ILEISATRTHERLET,

3.2. RED HAT PROCESS AUTOMATION MANAGER (C & |7 %5 PMML 15k

PMML ft#k(&. PMML €7DV 7Y %5k d % Extension ER%ZHYR—MLEXT, EFTILDE
EEROEWEREDFELT, PMML ETILEEDIFIFTARTOLARILTILERAFRL, ARICE
MEEE-EDENTEZET, PMML IERDEEM X DMG PMML Extension Mechanism &8 L T <
720,

Red Hat Process Automation Manager |&. PMML & % &iE1L 3 57 ICLL T DBIND PMML 5k %
HR—MLZET,

e modelPackage: £ XX N7c)l—IL & Java VS ADNy 5 —I Z%&IBELE T, PMML ET )L
774D Header £ > 3 VICZ DIRRAEEBML T,

e adapter: L—ILDAHAT—45EDZDIFERTHAVARNSY M9 1 7 (bean 713
trait) I 8EE L X $, PMML EFI/)L 7 7 1 JL®D MiningSchema F7-( Output £/ > 3 > (F
elEmA) IS DIRZEALE T,

e externalClass: adapter #i:5k & &E# L TfEF L. MiningField % 7= (3 OutputField ZE% L &

T, ZODHFRICIE. MiningField £ 7z (Z OutputField E&&Z & — BT 2ERLD I T AHNEE
ni’a—o
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Red Hat Process Automation Manager 7.6 PMML €7V CD 7> Y a v —EXDERK

$F4= PMML ETIILDETT

Business Central % {8 L T Red Hat Process Automation Manager ICPMML 7 7 4 JL%& A Y iR— N
% (Menu - Design = Projects - Import Assed A*, Business Central A L2VWT7OY o bD
FL v JAR(KJAR) 7 7 A LD—EBE LT DMN 7 7 A L&/ y r— e TE £ 3, Red Hat
Process Automation Manager 7AY 9 MIPMML 7 7 A JLICRE L /2%IC, Java 7 T — 3
VICEEPMML FUHE L ABHIAHA. PMMLR—Z2DTYYavH—EREETTEET,

TOVz I bRy TF—IbBLTTTOM XY MOFEICPMML 7y b %&BINY %A EDFM
l&. [Packaging and deploying a Red Hat Process Automation Manager projectl 2B L T £X
(WY

R

Business Central @ Decision Model and Notation (DMN) #—E XD —%#f & LT, PMML
ETINEZEMTZIELTEXY, DMN 771 ILRICPMML ET IV EZEBINT 5 &, £
DPMML EFILEDMN T Y3y /) —RFLIEEVRRAFT LYV ETIL/ —RDRY
I ZBBRE LTHUHT I ENTEET, DMN HF—EZXAD PMML EF /L DBEMIC
B89 %M. [Designing a decision service using DMN models] 288 R L T 2X
(A

41. PMMLIEUHE LD JAVA 7 7)) r— 3 U ADBEEHR M A M

KIEQAYTFF+—ld. BOHELTAYTSALICTFLYy Y7y NaBEEHEMAADIZEEY. KIAR A Maven K
FEGREFER L TYENICTILT 58I, O—hllEsdRINnET, IJ—RONN—=Y 32 &, PMML
EEON—TYavEOBICRELBEGIHZHEIE. B, FLyP7Ry baTOV o MIEEA
HFAHET, BEREANDZEIE, 77V r—ava7y 77— NLTET7O4 LAWEGRICH
YEtA, COT7TO-FIIR/TZHRIE BUIRARL =23 VBT V54 LADOHAEBDIKREREFKIC
MELTWAWZETTH, Oy I INLREDGEIEFIRICARZAREELHY F7,

Maven DIKEREZEFER T3 &, YATFL7aNTF1—2FHLT. 7y I7T5—MEEHMIC AT v >
LTHEEMNICTY TT5— 32488, BEN—JaVvOEBRENFNICEERT 340, FHEHLIEF
UEFT, ThiCkY, ABMOKERBRRIMY—EROT 7O/ BEICHEARIFLETH,. ERREIT
O—AITEITINDLO., V51 LRICFIRATELRNABY —ERICHT 2EBRMECRYET,

AR

o ET¥BPMMLETLNZET KIARMERINTWS, 70V ) DAy r—IICEY 3
###l&. [Packaging and deploying a Red Hat Process Automation Manager projectl %%
BLTLEIW,

FIR

L 9547 N7 FY =23 VT, Java 70220 NOBEEY S ZNRICUTOKEFERE KR %B
mLxEy,

<!I-- Required for the PMML compiler -->
<dependency>
<groupld>org.drools</groupld>
<artifactld>kie-pmml</artifactld>
<version>${rhpam.version}</version>
</dependency>

<!-- Required for the KIE public API -->
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F43= PMML EFIILDTT

<dependency>
<groupld>org.kie</groupld>
<artifactld>kie-api</artifactld>
<version>${rhpam.version}</version>
</dependencies>

<I-- Required if not using classpath KIE container -->
<dependency>
<groupld>org.kie</groupld>
<artifactld>kie-ci</artifactld>
<version>${rhpam.version}</version>
</dependency>

<version> (. 7OY =¥ M THRAEMFEAT % Red Hat Process Automation Manager M Maven
=74 779 M= 3> TY (fl: 7.30.0.Final-redhat-00002),

pa 3

&R DK FE R IR L T Red Hat Process Automation Manager <versions> % 1§
Ed BDTIEA <. Red Hat Business Automation 2853 (BOM) DIRZFEHR %
7YY O pomxml 77 AIVISEMNYT 5T & &ERET LTI W, Red
Hat Business Automation BOM (&, Red Hat Process Decision Manager & Red
Hat Process Automation Manager O A ICEA L F9, BOM 7 74 )L ZEMT
&, FBED Maven YRY MY —D 5 D—BFHRKFRMRDOA, ELW/A—
vavh, ZoFa o MIEMIhET,

BOM K7z {R DAI:

<dependency>
<groupld>com.redhat.ba</groupld>
<artifactld>ba-platform-bom</artifactid>
<version>7.6.0.redhat-00002</version>
<scope>import</scope>
<type>pom</type>

</dependency>

Red Hat Business Automation BOM (Bill of Materials) (2 W T DFAIER
I&. What is the mapping between RHPAM product and maven library version? %
SRLTLEIL,

. classpath Z7-id Releaseld "5 KIE AV 7+ —%{EK L £ 7,

KieServices kieServices = KieServices.Factory.get();

Releaseld releaseld = kieServices.newReleaseld( "org.acme", "my-kjar", "1.0.0");
KieContainer kieContainer = kieServices.newKieContainer( releaseld );

FrlEk, UTFoATvavaERLET,

KieServices kieServices = KieServices.Factory.get();

KieContainer kieContainer = kieServices.getKieClasspathContainer();
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Red Hat Process Automation Manager 7.6 PMML €7V CD 7> Y a v —EXDERK

3. PMMLRequestData 7 5 ADA Y 24V X% L. PMMLET )27 —%tv MIBERAL X
ER

public class PMMLRequestData {

private String correlationld;
private String modelName;

private String source; 6
private List<Parameterinfo<?>> requestParams; ﬂ

BEDEKRILIHERICEHEDH DT - 2RHELET,
BERT—SICERTILEDHDETILA

EREERLAEEIAY NERET 2010, REBTER I /2 PMMLRequestData 7
Tz MAMERLET,

-

O T IRV ERETETI AN IDOANZZA

4. PMML4Result 7 5 A DA VA9 VA EEHRLET, DIV ZRATIE. AAT—4ICPMML
R=Z2NV—=IEBRLEROENERZEFRFLET,

public class PMML4Result {
private String correlationld;
private String segmentationld; ﬂ
private String segmentld;
private int segmentindex;
private String resultCode;
private Map<String, Object> resultVariables; 9

EFILH 14 TH MiningModel DIZEICER L9, segmentationld (. EHOE I A ¥
NaXBMET BOICFERLET,

segmentationld &AL T, ERZEM LI XV NERELET,
EIOAV NDIEEEH#HFTHDICERALET,
ETADERBIGERINENE DN ZHIMTZ2DICERALET, OKIZEIIZRLET,

BROEE LTRAINZEREZTNICEET Z2EQERINEENET,

000 O

BED getter XV v RIZIIA. PMML4Result 7 2 2%, fERERZIEHOEZERNST S
UTFOREEYR—MLET,

public <T> Optional<T> getResultValue(String objName, String objField, Class<T> clazz,
Object...params)

public Object getResultValue(String objName, String objField, Object...params)

16
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5. Parameterinfo 7 S ADA VR Y VA= EHLET, TDY 5 Xi&, PMMLRequestData 7 >
Z20—EE LTHERAYT S, EXNRT 994 TATIV IV bDSyRN—& LTHBELET,

public class Parameterinfo<T> { ﬂ

0009

private String correlationld;
private String name;

private String capitalizedName;
private Class<T> type;

private T value;

SHDERZIATEUNIETBZNRSA—F—bINELISR
ETFILDOAANE LTREREINDIEHOLH]
THOEBEDYA TERBISR

EHDREDE

6. HIFEERLENEDPMML VS AA VAY VYV AEEEICPMML ETILAEETLE T,

public void executeModel(KieBase kbase,

}

Map<String,Object> variables,

String modelName,

String correlationld,

String modelPkgName) {
RuleUnitExecutor executor = RuleUnitExecutor.create().bind(kbase);
PMMLRequestData request = new PMMLRequestData(correlationld, modelName);
PMML4Result resultHolder = new PMML4Result(correlationld);
variables.entrySet().forEach( es -> {
request.addRequestParam(es.getKey(), es.getValue());

Ok

DataSource<PMMLRequestData> requestData = executor.newDataSource("request”);
DataSource<PMML4Result> resultData = executor.newDataSource("results");
DataSource<PMMLData> internalData = executor.newDataSource("pmmlData");

requestData.insert(request);
resultData.insert(resultHolder);

List<String> possiblePackageNames = calculatePossiblePackageNames(modelName,
modelPkgName);
Class<? extends RuleUnit> ruleUnitClass = getStartingRuleUnit("RuleUnitIndicator",
(InternalKnowledgeBase)kbase,
possiblePackageNames);

if (ruleUnitClass != null) {
executor.run(ruleUnitClass);
if ( "OK".equals(resultHolder.getResultCode()) ) {
// extract result variables here

}
}

17
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protected Class<? extends RuleUnit> getStartingRuleUnit(String startingRule,
InternalKnowledgeBase ikb, List<String> possiblePackages) {
RuleUnitRegistry unitRegistry = ikb.getRuleUnitRegistry();
Map<String,InternalkKnowledgePackage> pkgs = ikb.getPackagesMap();
Rulelmpl rulelmpl = null;
for (String pkgName: possiblePackages) {
if (pkgs.containsKey(pkgName)) {
InternalkKnowledgePackage pkg = pkgs.get(pkgName);
rulelmpl = pkg.getRule(startingRule);
if (rulelmpl = null) {
RuleUnitDescr descr = unitRegistry.getRuleUnitFor(rulelmpl).orElse(null);
if (descr !=null) {
return descr.getRuleUnitClass();

}
}
}
}

return null;

}

protected List<String> calculatePossiblePackageNames(String modelld,
String...knownPackageNames) {
List<String> packageNames = new ArrayList<>();
String javaModelld = modelld.replaceAll("\s","");
if (knownPackageNames != null && knownPackageNames.length > 0) {
for (String knownPkgName: knownPackageNames) {
packageNames.add(knownPkgName + "." + javaModelld);

}

}
String basePkgName = PMML4Unitimpl.DEFAULT_ROOT_PACKAGE+"."+javaModelld;

packageNames.add(basePkgName);
return packageNames;

}

JL—JL & RuleUnitExecutor 7 5 R IC & Y ETINFX T, RuleUnitExecutor 7 5 R KIE v
vavEERL, BEL DataSource 7 7V TV M AEINSDEY 3 VITEML TH
S5, run() AV Y RADNZ A= —E LTEINS RuleUnitZzE &2, IL—ILEETLE
9, calculatePossiblePackageNames & getStartingRuleUnit XV v Ri&, run() XV v KA
DN A= —ELTEINS RuleUnit 7 S ADZLEMEBERELET,
PMML ET7ILEITA R L—XIT1TD 728, Red Hat Process Automation Manager THR— b I TW
% PMML4ExecutionHelper 7 S R EERATEE 9, PMML ANL/AN—2 5 RIS 25, TPMML
EITANNNR=T 5] 2BRLTIEI W,

41.1.PMML TN IN—0 S5 R

Red Hat Process Automation Manager IZ(&, PMML €7 JLETICHEZR PMMLRequestData 7 5 2
DYER* RuleUnitExecutor 7 5 X & {FA L 72 )L—ILDE{T% H7R— k9% PMML4ExecutionHelper
VS ANBHYET,

LUF T, b8 D BRI T PMML4ExecutionHelper 7 5 2D % %546 & WA D PMML ETIILELT
DPIZHRBNALTVWET,

PMMLA4ExecutionHelper D7 L @ PMML €5 L1761

18
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public void executeModel(KieBase kbase,
Map<String,Object> variables,
String modelName,
String correlationld,
String modelPkgName) {
RuleUnitExecutor executor = RuleUnitExecutor.create().bind(kbase);
PMMLRequestData request = new PMMLRequestData(correlationld, modelName);
PMML4Result resultHolder = new PMML4Result(correlationld);
variables.entrySet().forEach( es -> {
request.addRequestParam(es.getKey(), es.getValue());

Ds

DataSource<PMMLRequestData> requestData = executor.newDataSource("request”);
DataSource<PMML4Result> resultData = executor.newDataSource("results");
DataSource<PMMLData> internalData = executor.newDataSource("pmmliData");

requestData.insert(request);
resultData.insert(resultHolder);

List<String> possiblePackageNames = calculatePossiblePackageNames(modelName,
modelPkgName);
Class<? extends RuleUnit> ruleUnitClass = getStartingRuleUnit("RuleUnitIndicator",
(InternalKnowledgeBase)kbase,
possiblePackageNames);

if (ruleUnitClass != null) {
executor.run(ruleUnitClass);
if ( "OK".equals(resultHolder.getResultCode()) ) {
// extract result variables here

}
}
}

protected Class<? extends RuleUnit> getStartingRuleUnit(String startingRule,
InternalKnowledgeBase ikb, List<String> possiblePackages) {
RuleUnitRegistry unitRegistry = ikb.getRuleUnitRegistry();
Map<String,InternalkKnowledgePackage> pkgs = ikb.getPackagesMap();
Rulelmpl rulelmpl = null;
for (String pkgName: possiblePackages) {
if (pkgs.containsKey(pkgName)) {
InternalkKnowledgePackage pkg = pkgs.get(pkgName);
rulelmpl = pkg.getRule(startingRule);
if (rulelmpl = null) {
RuleUnitDescr descr = unitRegistry.getRuleUnitFor(rulelmpl).orElse(null);
if (descr != null) {
return descr.getRuleUnitClass();

}
}
}
}

return null;

}

protected List<String> calculatePossiblePackageNames(String modelld,
String...knownPackageNames) {
List<String> packageNames = new ArrayList<>();
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String javaModelld = modelld.replaceAll("\s","");
if (knownPackageNames != null && knownPackageNames.length > 0) {
for (String knownPkgName: knownPackageNames) {
packageNames.add(knownPkgName + "." + javaModelld);
}

}
String basePkgName = PMML4Unitimpl.DEFAULT_ROOT_PACKAGE+"."+javaModelld;

packageNames.add(basePkgName);
return packageNames;

}

PMMLA4ExecutionHelper % ffi L 7= PMML £ 7L E174I

public void executeModel(KieBase kbase,
Map<String,Object> variables,
String modelName,
String modelPkgName,
String correlationld) {
PMML4ExecutionHelper helper = PMML4ExecutionHelperFactory.getExecutionHelper(modelName,
kbase);
helper.addPossiblePackageName(modelPkgName);

PMMLRequestData request = new PMMLRequestData(correlationld, modelName);
variables.entrySet().forEach(entry -> {
request.addRequestParam(entry.getKey(), entry.getValue);

b

PMML4Result resultHolder = helper.submitRequest(request);
if ("OK".equals(resultHolder.getResultCode)) {
// extract result variables here

}
}

PMML4ExecutionHelper =9 235813, —MAAPMML ETILERITTIOILDIC, EALNBE
AIE7(Z RuleUnit 7 SR Z1EET M ERHY A,

PMML4ExecutionHelper 7 5 X =% ¥ % Z1Z. PMML4ExecutionHelperFactory 7 5 X % {Ff L
T. PMML4ExecutionHelper DEVSHEEZREL X T,

BAFIE. PMML4ExecutionHelper z #2839 % O (CFl AR 884 PMML4ExecutionHelperFactory 7 5 X
XYy RTY,

KIE XR—XIZ$H % PMML 7t v bFIF D PMML4ExecutionHelperFactory XV v K

PMML 7ty RATTIZOVYNRAMILINTHY., BEDKER—IATHEAINTWBIHEICIE., &
NEDAY Y REFARALET,

public static PMML4ExecutionHelper getExecutionHelper(String modelName, KieBase kbase)

public static PMML4ExecutionHelper getExecutionHelper(String modelName, KieBase kbase,
boolean includeMiningDataSources)

7Oz M SFANRRICH S PMML 7t v MR D PMML4ExecutionHelperFactory XV v K

PMML 7ty kD TOV TV N ISANRRICHBBEICINOLDAY y REFALZ
9, classPath M3|#%. PMML 7 74D 7AY T I NI SANADBFRAEIRLET,
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public static PMML4ExecutionHelper getExecutionHelper(String modelName, String classPath,
KieBaseConfiguration kieBaseConf)

public static PMML4ExecutionHelper getExecutionHelper(String modelName,String classPath,
KieBaseConfiguration kieBaseConf, boolean includeMiningDataSources)

NA M7 LMEAD PMML 7t v AT O PMML4ExecutionHelperFactory XV v K
PMML 7y hHNA M TP LABRDBEICINODAY Y REFERLET,

public static PMML4ExecutionHelper getExecutionHelper(String modelName, byte[] content,
KieBaseConfiguration kieBaseConf)

public static PMML4ExecutionHelper getExecutionHelper(String modelName, byte[] content,
KieBaseConfiguration kieBaseConf, boolean includeMiningDataSources)

Resource IZ#% % PMML 7tz v k[EF D PMML4ExecutionHelperFactory XY v K

PMML 7t v b7 org.kie.api.io.Resource + 72 ¥ hDOHRADIFEIC. ThEDXY Y REFERH
LEY.

public static PMML4ExecutionHelper getExecutionHelper(String modelName, Resource resource,
KieBaseConfiguration kieBaseConf)

public static PMML4ExecutionHelper getExecutionHelper(String modelName, Resource resource,
KieBaseConfiguration kieBaseConf, boolean includeMiningDataSources)

R

PRI, N4 ~T7 LA, 1)V —2Z PMML4ExecutionHelperFactory X ¥/ v K, &
BMINFIL—ILELVJava Y SRADKE AV TFF—5FHRLET, TOIAVTF—

l&. RuleUnitExecutor B’ AT 3 KIER—ZXADY—RELTHEALEY, L. 2D
AV TFF—IidkEEEHY FHA. PMMLT7EY bD
PMML4ExecutionHelperFactory XV v RO KIE R—RICF TICH B ICIE. TDAHET
WX KIEQAYTFF—I3ERIhF A,

4.2. PROCESS SERVER %#{&EA L 7= PMML T ILDE1T

ApplyPmmIModelCommand 1< > K % 5% & A D Process Server IZ3%15 L T Process Server IZ7 7
04 LZEPMML EFIVARITTEEYT, 20X Y NEFERT 51541, PMMLRequestData 7+ 7
T 1Y MH Process Server ICEfE X, PMML4Result DERA 7V M ERIEE L TRELE T,
BREFHD Java ¥ 5 A5 D Process Server REST APl £7-l&. REST 254 7~ kD5 EHE Process
Server [ICPMML XK %ZXETE X,

AR

® ProcessServer B’ YA h—JLE N, BREINTWS (kie-server O—J)LAE|Y HTHNTWD
A—H—OBMOI—F—RZERABERESD). 1 VA=A T aviE, [Planninga
Red Hat Process Automation Manager installation] &8 L T<ZX W,

e KIEaVFF+—IE. PMML EFILAEL KIAR DR T Process Server I 704 LTW3,

7OV bDRy r—IICET 25MIE. [Packaging and deploying a Red Hat Process
Automation Manager project] ZSR LTI,
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e PMMLEFLAECKEIVYFF—DIVFF—DHH5,

FIR

L9547 N7 FYr—2a VT, Java 70220 NOBEEY S ZNRICUTOKEFEE K %B
mLxEy,

<!-- Required for the PMML compiler -->
<dependency>
<groupld>org.drools</groupld>
<artifactld>kie-pmml</artifactld>
<version>${rhpam.version}</version>
</dependency>

<!I-- Required for the KIE public API -->
<dependency>
<groupld>org.kie</groupld>
<artifactld>kie-api</artifactld>
<version>${rhpam.version}</version>
</dependencies>

<I-- Required for the Process Server Java client API -->

<dependency>
<groupld>org.kie.server</groupld>
<artifactld>kie-server-client</artifactld>
<version>${rhpam.version}</version>

</dependency>

<!-- Required if not using classpath KIE container -->
<dependency>
<groupld>org.kie</groupld>
<artifactld>kie-ci</artifactld>
<version>${rhpam.version}</version>
</dependency>

<version> (. 7OY =Y M THRAEFEAT % Red Hat Process Automation Manager M Maven
=74 779 ~N—=2 3> TY (fl: 7.30.0.Final-redhat-00002),
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pa

&R DK FE R IC K L T Red Hat Process Automation Manager <versions> % 1§
Ed BDTIEA <. Red Hat Business Automation 2853 (BOM) DIRFFEHR %
70V h® pomxml 7 7 A JLISENT 52 & &RET LTI, Red
Hat Business Automation BOM (&, Red Hat Process Decision Manager & Red
Hat Process Automation Manager OMi A ICEA L F9, BOM 7 74 )L ZEMT
&, IBED Maven JVIRY MY —H 5 D—BFRKFRHROAN. IELWLW/N—
vavh, co7Oovzy MBMIhET,

BOM K7z {R DHI:

<dependency>
<groupld>com.redhat.ba</groupld>
<artifactld>ba-platform-bom</artifactid>
<version>7.6.0.redhat-00002</version>
<scope>import</scope>
<type>pom</type>

</dependency>

Red Hat Business Automation BOM (Bill of Materials) IZ 2 W T DFAIER
I&. What is the mapping between RHPAM product and maven library version? %
SRLTLEI,

2. classpath 7|3 Releaseld ™5 KIE 3> F+—%/EBH L ZFJ,

KieServices kieServices = KieServices.Factory.get();

Releaseld releaseld = kieServices.newReleaseld( "org.acme", "my-kjar", "1.0.0");
KieContainer kieContainer = kieServices.newKieContainer( releaseld );

Freld, UWTFoAFvavaERLEY,

KieServices kieServices = KieServices.Factory.get();

KieContainer kieContainer = kieServices.getKieClasspathContainer();

3. Process Server N\OEXRZXEFEL T, WEEZEITDISRAAEEKRLET,

public class ApplyScorecardModel {
private static final Releaseld releaseld =
new Releaseld("org.acme”,"my-kjar","1.0.0");
private static final String containerld = "SampleModelContainer";
private static KieCommands commandFactory;
private static ClassLoader kjarClassLoader; ﬂ

private RuleServicesClient serviceClient; g

// Attributes specific to your class instance
private String rankedFirstCode;
private Double score;

// Initialization of non-final static attributes

static {
commandFactory = KieServices.Factory.get().getCommands();
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// Specifications for kjarClassLoader, if used
KieMavenRepository kmp = KieMavenRepository.getMavenRepository();
File artifactFile = kmp.resolveArtifact(releaseld).getFile();
if (artifactFile = null) {
URL urls[] = new URL[1];
try {
urls[0] = artifactFile.toURI().toURLY();
classLoader = new KieURLClassLoader(urls,PMML4Result.class.getClassLoader());
} catch (MalformedURLException e) {
logger.error("Error getting classLoader for "+containerld);
logger.error(e.getMessage());
}
}else {
logger.warn("Did not find the artifact file for "+releaseld.toString());
}
}

public ApplyScorecardModel(KieServicesConfiguration kieConfig) {
KieServicesClient clientFactory = KieServicesFactory.newKieServicesClient(kieConfig);
serviceClient = clientFactory.getServicesClient(RuleServicesClient.class);

}

// Getters and setters

// Method for executing the PMML model on KIE Server

public void applyModel(String occupation, int age) {
PMMLRequestData input = new PMMLRequestData("1234","SampleModelName"); 6
input.addRequestParam(new Parameterinfo("1234","occupation",String.class,occupation));
input.addRequestParam(new Parameterinfo("1234","age",Integer.class,age));

CommandFactoryServicelmpl cf = (CommandFactoryServicelmpl)commandFactory;
ApplyPmmIModelCommand command = (ApplyPmmIModelCommand)
cf.newApplyPmmIModel(request); ﬂ

ServiceResponse<ExecutionResults> results =
ruleClient.executeCommandsWithResults(CONTAINER_ID, command); @

if (results 1= null) { @
PMML4Result resultHolder = (PMML4Result)results.getResult().getValue("results");
if (resultHolder != null && "OK".equals(resultHolder.getResultCode())) {
this.score = resultHolder.getResultValue("ScoreCard","score",Double.class).get();
Map<String,Object> rankingMap =
(Map<String,Object>)resultHolder.getResultValue("ScoreCard","ranking");
if (rankingMap != null && !rankingMap.isEmpty()) {
this.rankedFirstCode = rankingMap.keySet().iterator().next();

7Av Y bOEKEBRRICKIAR ZBIML AN 2 72BEICIK,. 7520—
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Process Server RESTAPI D7 7 AFRHEHR A E, BHRRECEHE LY —ERIS4
TVMNEBELEY,

PMMLRequestData + 7> = 7 M ¥ L £7,
ApplyPmmIModelCommand D4 ~ X% > A &K L £ 7,

B—ERISAT7V N eERALTAYY RZXFELET,

QD00 O

ETFEAHFDPMML ETILOHERAZIEBLET,

4. VA4 V2RIV A %ETLT. PMML BEUH LEXK% Process Server ICEF L F T,
FEIMSBLUVRESTA 9 —T7 1 —X%fEAL T, ApplyPmmiModelCommand 1<~
K% Process Server [EETE XY, REST ERICDOWTIE, ApplyPmmiModelCommand 1
TV R%&, JSON ZF7zid JAXB, XStream B3R R T. http://SERVER:PORT/kie-
server/services/rest/server/containers/instances/{containerld} ~® POST &3k & L T{#FEHA
TEXY,

POSTT Y KR4 > hDfil

http://localhost:8080/kie-
server/services/rest/server/containers/instances/SampleModelContainer

JSON ZEKRKRT 1 —DH

"commands": [ {
"apply-pmml-model-command"”: {
"outldentifier": null,
"packageName": null,
"hasMining": false,
"requestData": {
"correlationld": "123",
"modelName": "SimpleScorecard",
"source": null,
"requestParams": |
{
"correlationld": "123",
"name": "param1"”,
"type": "java.lang.Double",
"value": "10.0"

"correlationld": "123",
"name": "param2",

"type": "java.lang.Double",
"value": "15.0"
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IVERRA Y MNURT 1 —%EFT curl ERDHI

curl -X POST "http://localhost:8080/kie-
server/services/rest/server/containers/instances/SampleModelContainer" -H "accept:
application/json" -H "content-type: application/json" -d "{ \"commands\": [ { \"apply-pmmi-
model-command\": { \"outldentifier\": null, \"packageName\": null, \"hasMining\": false,
\"requestData\": { \"correlationld\": \"123\", \"modelName\": \"SimpleScorecard\", \"source\":
null, \"requestParams\": [ { \"correlationld\": \"123\", \"name\": \"param1\", \"type\":
\"java.lang.Double\", \"value\": \"10.0\" }, { \"correlationld\": \"123\", \"name\": \"param?2\",
\"type\": \"java.lang.Double\", \"value\": \"15.0\" } 1 } } } [}"

JSON DIiEHI

{

"results" : [ {
"value" : {"org.kie.api.pmml.DoubleFieldOutput":{
"value" : 40.8,
"correlationld" : "123",
"segmentationld" : null,
"segmentld" : null,
"name" : "OverallScore",
"displayValue" : "OverallScore",

"weight" : 1.0
1
"key" : "OverallScore"
b {

"value" : {"org.kie.api.pmml.PMML4Result":{
"resultVariables" : {
"OverallScore" : {
"value" : 40.8,
"correlationld" : "123",
"segmentationld" : null,
"segmentld" : null,
"name" : "OverallScore",
"displayValue" : "OverallScore",
"weight" : 1.0
b
"ScoreCard" : {
"modelName" : "SimpleScorecard",
"score" : 40.8,
"holder" : {
"modelName" : "SimpleScorecard",
"correlationld" : "123",
"voverallScore" : null,
"moverallScore" : true,
"vparam1" : 10.0,
"mparami" : false,
"vparam2" : 15.0,
"mparam2" : false
b
"enableRC" : true,
"pointsBelow" : true,
"ranking" : {
"reasonCh1" : 5.0,
"reasonCh2" : -6.0
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}
}
b

"correlationld" : "123",
"segmentationld" : null,
"segmentld" : null,
"segmentindex" : 0,
"resultCode" : "OK",
"resultObjectName" : null

1
"key" : "results"
b,
"facts" : [ ]
}

F£4EE PMML ETIV DT
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e [Packaging and deploying a Red Hat Process Automation Manager project]

e T[Interacting with Red Hat Process Automation Manager using KIE APIg
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