INTERNATIONAL ISO/IEC
STANDARD 13249-6

Second edition
2006-11-01

Corrected version
2006-12-01

Information technology — Database
languages — SQL multimedia and
application packages —=

Part 6:
Data mining

Technologies de l'information — Langages de bases de donnégs —
Multimédia SQL et pagquetages d'application —

Partie 6: Exploration de données

Reference number
ISO/IEC 13249-6:2006(E)

© ISO/IEC 2006



https://standardsiso.com/api/?name=6132bc6c8367bb435987cdae4e8b5646

ISO/IEC 13249-6:2006(E)

PDF disclaimer

This PDF file may contain embedded typefaces. In accordance with Adobe's licensing policy, this file may be printed or viewed but
shall not be edited unless the typefaces which are embedded are licensed to and installed on the computer performing the editing. In
downloading this file, parties accept therein the responsibility of not infringing Adobe's licensing policy. The ISO Central Secretariat
accepts no liability in this area.

Adobe is a trademark of Adobe Systems Incorporated.

Details of the software products used to create this PDF file can be found in the General Info relative to the file; the PDF-creation
parameters were optimized for printing. Every care has been taken to ensure that the file is suitable for use by ISO member bodies. In
the unlikely event that a problem relating to it is found, please inform the Central Secretariat at the address given below.

© ISO/IEC 2006

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form or by any means,
electronic or mechanical, including photocopying and microfilm, without permission in writing from either ISO at the address below or
ISO's member body in the country of the requester.

ISO copyright office

Case postale 56 « CH-1211 Geneva 20

Tel. +412274901 11

Fax + 4122749 09 47

E-mail copyright@iso.org

Web www.iso.org
Published in Switzerland

ii © ISO/IEC 2006 — All rights reserved


https://standardsiso.com/api/?name=6132bc6c8367bb435987cdae4e8b5646

ISO/IEC 13249-6:2006(E)

Contents Page
0 = o T o iX
Lo o 11T o o X
1 £ o 0 o = PR 1
NOrmative referenCes ... s s e e s e e bah 2

A International standards ..o b 2
2 Publicly-available specifications.........cccccciiiimiimnnnin s T s e b 2
Terms, definitions, notations and conventions..........ccccccccemrrcccccc e S0 i b 3

A Terms and definitioNS.......ccuvcerircmiini s e w3
2 N o 1o o = ..10
.2.1  Notations provided in ISO/IEC 13249-1.......ccccomiiscminirmnsnnssmsssssmmabe Sossmssssassssssssssssssasassasasssas ..10
.2.2 Notations provided in this part of ISO/IEC 13249.........cccecomnesfisiontennmmmmssmsssssssssssssssssassssans ...10
3 L0041V 0 1o o L= SN .11
L0 0 3 o= ¢ - 7N .12

A Data mining teChNIQUES.......coiriiiiirieir e oo s e e .12
2 Computational pPhases.......c.ccciiiiiircmmnininisnn bbb s ssss s s s sas s s s sas s s ms s smnensnnesases .12
0 O I =11 411 g Ve N ] F= =T .12
2.2  Model introspection Phase.........ccceeiiiinn oinin s s as s e .. 13
2.3 Application PhaSse ......ccccccmiimrisrn s ..15
R =T (Ve ] T L= ..16
] Mapping on user-defined tyPes ..o i s .. 17

S 20 TR = o (= =T o o1 LT r= L1 T o e .17
3.2 The relationships of the user-defined types .......c.cccmirimrircminrsmicn i .. 17
3.3 User-defined types that are/not related to mining techniques........cccccccrmirmrrnnrnrrnsseennnnns .. 19
3.4 User-defined types that are related to mining techniques .........cccccniimirnnrcnrnncsrrnneeeeens .. 19
Data Mining Data TYPeS....uuuuiurrriramrrsssiasansissassssanssssnssssmssasassssssssssassasssssssmsssssnssasassnssnssssnssssanes ..22

A DM_LogicalDataSpec Type and ROULINES .......ccccurcimriimminmmmissinsessssses s sssmsssssss s s sssmssnsnnns .. 22
1.1 DM_LogicalDataSPec TYPE ....ccccerrsmrrssurmissmmmsssmsssssssssmsssssssssssassssassssssssssassssssssssssssssasassasassssnes .. 22
.1.2 DM_addDataSpecFId Method .........c.ccccoiimrismmnnniis s s as s .. 24
.1.3 DM_remDataSpecFId Method .........ccccomiimmiscsmnnnis s s s s san s .. 25
1.4  DM_getNumFields Method .........cccciiiimiimnissrnis e s s s s an s .. 26
1.5 DM.getFldName Method ........ccccormiiiiminmmnisms s s s an e .. 27
1.6 DM/ setFIdType Method.........ccccccirrmiiiimiiesris s s s e s as s an e .. 28
1.7 UDM_getFIdType Method....... oo iniiincisrs s ies s s s s s s s ms s smns s [..30
.1:8" DM_isCompatible Method .........cccceiiiiimiiiiiirsincis s sses s s s ss s s s smn s sans s .. 31
5.2 DM_MiningData Type and Routines........ccc e s 32
5.2.1 DM_MiNiNgData TYPe...ciiuirarrrrirmrrrsssnnsrrsssmssrssssss s rssssss s sssssssssssssssassass s sssssss s s sassnss s snssnns s ensannesnnsans 32
5.2.2 DM_defMiningData Method..........cccociiimiimmimnisrinesr s s s e 34
5.2.3 DM_setFIdAlias Method.......... .. 35
5.2.4 DM_genDataSpec Method..........ccccomirmiiiiminsnisrs s s s 36
5.3 DM_ApplicationData Type and ROULINES.......cccccerirmmnrmninesmiss s s s ssssne s 37
5.3.1 DM_ApplicationData TYPe.....ccccsorursmmrsmmrsssmissmsrissrsssss s sssss s s sssss s s sssssssssmssasss sssssssassssasaness 37
5.3.2 DM_genDataSpec Method..........cccccmmrmriiiminsmisrse s s s s s 38
5.3.3 DM_impApplIData Method...........ccurommrmriiimiirris s s s ms s 39
6 ASSOCIAtION RUIES ....coiiieeiririeerr s s r e r e m e e mm e e e mnn s 40

© ISO/IEC 2006 — All rights reserved iii


https://standardsiso.com/api/?name=6132bc6c8367bb435987cdae4e8b5646

ISO/IEC 13249-6:2006(E)

6.1 DM_RuleSettings Type and ROULINES .......ccccuiiimmiimminsniniennssmsssms s s s s s ssss s sssmssssmssnsnns 40
6.1.1  DM_RUIESEtHNGS TYPE ..umrrimririuriirmnrisnissassissmssssasssssssssms s sssssssmssasms s sas s sssmsssssmssasns sasanssssmssasanesses 40
6.1.2 DM_impRuleSettings Method ... s e s 43
6.1.3 DM_expRuleSettings Method .........ccccoiiimiiiiminris s 44
6.1.4 DM_setRuleFilter Method..........oo i s e 45
6.1.5 DM_getRuleFilter Method.........cccovirircmmiiinins s s s s e 46
6.1.6 DM_setMinSupport Method ..........cccurommiminimnris s s s 47
6.1.7 DM_getMinSupport Method ...........ccucemiiimiismiisrs s s s s e ane e 48
6.1.8 DM_setMinConf Method .........ccciiiiiiiiiriinrr s s s s e 49
6.1.9 DM_getMinConf Method..........ccciiiiirsminiinininrssms s s sses s s s ssmn s san s s mn e sannnnamneaan 50
6.1.10 DM_setMaxLength Method ...........cccoiiiiiiiinici i 51
6.1.11 DM_getMaxLength Method .........cccceomiiriremrinismsr s sss s s s s nm s s s s same e nnng 5
6.1.12 DM_useRuleDataSpec Method ..........cccuciiiiisiminsmmnssinssnis s s s ssssss s sssssssssnsenty 5
6.1.13 DM_getRuleDataSpec Method...........ccuiiiiiciiinimiisn s s s e i et 5
6.1.14 DM_setGroup Method.......cccciiiimiiimiissinins s ses s s s s san s ssms s sms s samn s pansasnsanas 5
6.1.15 DM_getGroup Method..........ccuiimiimrismriirsiss s s sn s s sns s dehione sasmnsnas 5
6.1.16 DM_setSequence Method ..........cccccmiremiiminiminnnns s gfis M e sas e ssne s 5
6.1.17 DM_getSequence Method .........cccccmvremnrsmrnismnnmmnsnr s e b 5 e e 5
6.2 DM_RuleBldTask type and ROUINES .......ccccevviimiimmmissmnssmsssssiessses s sfonspasss s s ssssssnsans 5
6.2.1 DM_RUleBIdTask TYPE ...ccccreriirmissmmrismsrisessissssmisessssss s s sssssssssss s passdesinnnesasas snsansssssssasansasas 5
6.2.2 DM_defRuleBldTask Method ... Th e re s n e s e s s smmmmnnnes 6
6.2.3 DM_getRuleTrnData Method.......c.ccociiiirmmrinismmrrnimsr s snsssss s s destussenms s snssmms s s ensmms s snssmms s ensnnnes 6
6.2.4 DM_getRuleSettings Method ... e s 6
6.2.5 DM_buildRuleModel Method..........ccccomiremrnimmnnsmnnrnmnsnisen e 6
6.3 DM_RuleModel Type and ROULINES ......ccccrrirrmmrinismsrrnnsadinshnnmsrnssssssnsssmsssssssss s snssssss s ssssnssssnssnnes 6
6.3.1 DM_RuleModel TYPe......ccocurrrrrmrrmnsmmrrissnmserrssmmsrssssmsesas st ennassnms s ssssmss s ssmss s sssmsssnssamsssassmmessassmnens 6
6.3.2 DM_impRuleModel Method ............couomiimiiiie i s s s 6
6.3.3 DM_getRuleMdIType Method.........ccccomirmiiiimiismges e s s s s 6
6.3.4 DM_expRuleModel Method ...........cceurmmnrmmnnsadiiimm s snsss s rssss s s s sss s s s s ssne s 6
6.3.5 DM_applyRuleModel Method .........ccueemirmemsberminsmmnssmsss s sssss s s s sss s s s s s sss snssssnssnssane 7
6.3.6 DM_getNumlitemSets Method ........cccccccue s Giptermnnmmnss s s s 7
6.3.1 DM_getNumSequences Method ..........coh i 7
6.3.§ DM_getNumRules Method ...l s s s e 7
6.3.9 DM_filterRules Method ...t 7
6.3.10 DM_getNumTransacts Method i ... e e 7
6.3.11 DM_getltemSets Method ......oci s 7
6.3.12 DM_getRules Method...... o i isss s s e s e e e e e 7
6.3.13 DM_getRuleBodies Method ...........cccucoiiiminiimiiiis s s s s 7
6.3.14 DM_getSequences Method .........ccccuremmrmmriismnnsmmns s s s s sss s s s sas s ssne s 7
6.3.15 DM_getSeqDetails Method.........cccccrirmmirmmiiirmi s s e s 8
6.3.16 DM_getSeqRules\Method..........cccccirircmmirinit s s e s 8
6.3.17 DM_getRuleBldTask Method .........cccucomiimiiiiminsis s s s e 8
6.4 DM_RuleFilter Type and ROULINES.......cccccinrimriiimisninms s sses s s s s sas sssssssnssssasans 8
L N I 0 T U=t oY I 8
6.4.2 DM_addRangeConstr Method..........ccoiiiiiimiismiis s s s s s snms e 8
6.4.3 DM_remRangeConstr Method ... s s 8
6.4.4 /DM_getRangeConstrs Method...........coiiiiiomiimiis s s s s e 8
6.4.3 “_DM_setMaxNumRules Method.............cccoriieeeeirireeirircecerescce e ess s e esssme s eessme e eesssnme s eessmme s ensnnes 9
6.4.6 DM_getMaxNumRules Method .........cccceomrinirmmrmnissr s s s e nnnes 91
6.4.7 DM_addCountConstr Method ............ccoomiiiiiiicieccirir s ssssssse e ress s sss s e e s s smmsm e s e s s eessnssmmmmnnnes 92
6.4.8 DM_remCountConstr Method..........ccccoomiiiiiiciieccrr s s s e s s s smm s e s s e s s s sammmnnnns 93
6.4.9 DM_getCountConstrs Method ........cccccurmriiiminmmnss s s s ane e 94
6.4.10 DM_setltemConstr Method .......cccoiiciiiiimriiiiccscsceer s sse e s e se s s s sm e s e s s ee s s s smmmmnnnes 95
6.4.11 DM_getitemConstrs Method ..........ccccemirmiiiiminni s s e s 97
6.5 DM_RuleAppITask Type and ROULINES ........c.ccccemirmmmimmrisimnssennss s s nsss s ssssss s sassssnsans 98
6.5.1 DM_RUIEAPPITASK TYPE ..uurrrrrrmrrrsirumrrrsssnnsrsssssmssssssans s sssssssssssssssasssss s sasssssssnssnsns s snssnns s enssnnssnnsannes 98
6.5.2 DM_defRuleApplITask Method ..........cccomiimiimminnnrr s s e 100
6.5.3 DM_getRuleMdl Method ..........cccoiiiiiiismiiiinins s s s s s s mn e mnn s 102

© ISO/IEC 2006 — All rights reserved


https://standardsiso.com/api/?name=6132bc6c8367bb435987cdae4e8b5646

ISO/IEC 13249-6:2006(E)

6.5.4 DM_getRuleApplIData Method..........ccccimiimmiminimire s s s e 103
6.5.5 DM_getRuleOutpData Method .........cccociiiiimiiimiiininin s s ms s s mssans 104
6.5.6 DM_getRuleGroupFId method ... s e 105
6.5.7 DM_applyRuleMdl method .........ccceomiiiminiimisnns s s s s s e 106
7 L0 11T (= 3 T 107
71 DM_ClusSettings Type and ROULINES ........cccmvvmmrisnmniiminssss s s s s s sms s s 107
7.1.1  DM_CIUSSEttiNGS TYPE couueerirurrissmrrisasrsssnsisssssssssssssssssas s ssssssasssssssssssssssasasanssss snssnesasassnsansnsnnssasans 107
7.1.2 DM_impClusSettings Method .........cccoiiiiimiiminsr s 109
7.1.3 DM_expClusSettings Method .........cccciiiiimiimmisrn s s 110
7.1.4 DM _setMaxNumCIus Method...........ceeeeeeeeeececerraseceresssmceresssmeeresssmereesssmereessamesseessaneresssaneress 111
1.1.5 DM_getMaxNumCIus Method .........cccoiiiioimiismiiss s ssss s s s ssss s sms s smsssssns i [ 112
71.1.6 DM_setFldWeight Method .........ccccmiimmmminmmmrmnsmsrrsss s s ssms s enssnssesasen sy on 1113
1.1.7 DM_getFldWeight Method..........cccniimmmiminimimnnssrn s s ssss s en s e e edeme s L 114
71.1.8 DM_setFIdSimScale Method ..........ccccccieircmmerssceresrceres e re s e s esssmsssesssmesees s smes s fimeisnnsmmnnes 1115
1.1.9 DM_getFldSimScale Method........cccccuriiiciinimris s sssessssss s ssssssssns s et ensmnssssnsssed 116
71.1.10 DM_useClusDataSpec Method .........c.cccvirmmnrsmmmnssmnssminssnss s s s sss e gfis s s sasssssnssned L 117
1.1.11 DM_getClusDataSpec Method .........cccccriiimnicmmrnssmnnnnssnsnes s 3 e 1118
1.2 DM_ClusBIdTask type and RoUtines ...........ccccuremmmimrnsermnsssnnsesmssesnnnsefonsennss s ssssssssnsanes L 119
71.2.1  DM_CIuSBIATask TYPE ...cervvurriimmrnssrssassismsmssssnssssssssssssssssssssssassns gt iopinnsasssssansssssssasassnsansssed L 119
71.2.2 DM_defClusBldTask Method ........cciiiciiiiiiiisccceeccrrr e afe s s s e e e s s smmn e s s ne s s e L 120
1.2.3 DM_getClusTrnData Method........c..cccurminimmissmmnssnnsrnnssnses et i sssas s s s s ssms s snsans s L 121
1.2.4 DM_getClusSettings Method ... S s s [ 122
1.2.5 DM_buildClusModel Method..........cccuiminiminssmmmnssrnssnnssnnba s s s s ssns s [ 123
1.3 DM_ClusteringModel Type and ROULINES .......cccocvusafinshriimmiin s ses s s sssms s snens [ 124
71.3.1  DM_ClusteringModel TYPe ......ccecururcmmrrmrinsmsmssmssamms e onnssmssssmssssassssssssasassssssssssssssssassasasssssnssnsed [ 124
1.3.2 DM_impClusModel Method ........ccccccmiriminemminsgresininn s ssses s s s ssssssssssssasssssnsasssssnessed L 126
1.3.3 DM_expClusModel Method ........ccccciiierininipesesinsissesnssmssssms s sssss sasmssssasssssss s sssmssnsasssssnssnsed [ 127
1.3.4 DM_getNumClusters Method ... i s san e s [ 128
1.3.5 DM_getClusters Method........ccccccurirmmirsngberrmnnsnmnns s s s sas s s sss s ssssnsassssed 1129
1.3.6 DM_getMdIQuality Method .........ccccecerGiiminnmmmmnmmmnmsrnssmisssnses s s s s sas s s s sassnsans s 130
1.3.7 DM_applyClusModel Method .........cuh i s s ss s sssans s L 131
1.3.8 DM_getClusTask method ..........sfhummmiiin s s L 132
1.3.9 DM_getClusMdISpec Method il ..cccureriniirirsrrsis s s s s s an e L 133
7.3.10 DM_getFields.......cccmurmrmns it ssssm s ssss s s s s s s s s s e n s m e s m e raan e n s m e s mnnaan e nnnnd 134
14 DM_ClusAppITask Type and ROULINES .........cccucemriiminiimismnssesssses s ssms s ssss s smmssssmssnsnnns L 135
1.4.1  DM_CIUSAPPITASK TYPE ..ceriurriiumrrismnrssassssmsssssnssssmssssasssssmssssmssssassssssssasassassnssssssssnsnssasansssnnsssses L 135
1.4.2 DM_defClusAppITask Method .........ccccociiiioimiisminsniniininms s ssss s s s s s sms s ssssss s [ 137
1.4.3 DM_getClusMdl Method ...........ccciiemmiimninismnsmssims s sssms s sss s ssss s s sas s s ssss sssmssnsmnsnssnsssed [ 138
1.4.4 DM_getClusAppIData Method........cccucoiiiimiiismriss s s s s s ms s s ssns e [ 139
1.4.5 DM_getClusOutpData Method .........ccccociiiiommiismrnsniniinnns s s s s s sms s san s s [ 140
71.4.6 DM_getClusResFId method ..........ccciiiiiiminemnne s s s s s an e L 141
1.4.7 DM_applyClusMdl method .........cccceimirimiiniisrnes s s s sss s s s sas s s L 142
1.5 DM ClusResult Type and ROULINES .........cvvimmirmmmimsrnnnmnss s ssssss s s sss s sssssssssmssesanes L 143
71.5.1 DM _CIUSRESUIt TYPE ..corrrerrinrriienrimsrisasnisssssssssssss s s sss s sssss s sss s sas s samssnsss s sasas s sssmssassssnsanennsed 143
1.5.2 \'DM_getClusterlD Method ...........ccereririminmmiesrnms s s s ssssesas e s L 144
1.5.3 ° DM_getQuality Method .........ccceeirirmmnrinis s s as s s s s ms s e s | 145
8 L0 F= =T {7 1o o 146
8.1 DM_ClasSettings Type and ROULINES .........ccouiiemiirminiimins s s sssss s s ssms s s 146
8.1.1  DM_CIlasSSettiNngs TYPE .ucccueiceriirrrirnrssisisssssssmsssmssssssssssmssasassssssssssms e sasasssms snssmssasansasanssssmnsasans 146
8.1.2 DM_impClasSettings Method ... s 149
8.1.3 DM_expClasSettings Method.........ccccucoiiiiimiiiiiiisinir s s s 150
8.1.4 DM_setClasCostRate Method ...........cccorrrrmirrcrerrrscere e s s re e e e me e e smmnn s 151
8.1.5 DM_getClasCostRate Method..........ccccccriiiminmmissmnn s 152
8.1.6 DM_setClasCost Method..........cccccmiiiiiiiiieccrririrssss s s ms s s e s s s s sssmm e e e s e s s s smmmn e s e e sansnnnnns 153
8.1.7 DM_getClasCost Method............ccurmiirimiiiimirris s s s s e 154
8.1.8 DM_useClasDataSpec Method ...........ccoiminmmirsmnnnir s s 155

© ISO/IEC 2006 — All rights reserved Vv


https://standardsiso.com/api/?name=6132bc6c8367bb435987cdae4e8b5646

ISO/IEC 13249-6:2006(E)

8.1.9 DM_getClasDataSpec Method ... s s 156
8.1.10 DM_setClasTarget Method..........cocoiiiiiiiirs s s s 157
8.1.11 DM_getClasTarget Method.........ccccoiiiiiiiiiminiiisisis s s s s smssnns 158
8.2 DM_ClasBldTask Type and ROULINES...........cvuremirmmmsmsinssmisssssssssss s s ssses s sssssssssss s 159
8.2.1 DM_CIasBIATaSK TYPE ....cceurerirrmrirnmssnnissssnsssssses s s sassssssss s sssss sasasssssssssssnssasas snssnssnsnssasans 159
8.2.2 DM_defClasBldTask Method.........cccccccumminsmmmmnnsmnmminmsnnsssssnsssssnsssmss s s smsssssssmssssssamsnnas 161
8.2.3 DM_getClasTrnData Method ..........cccouiiiiiimiimmisrn s s 162
8.2.4 DM_getClasValData Method .........ccccvimiiiimiimmismiss s s seaes 163
8.2.5 DM_getClasSettings Method .........cccouviriimmiimmismi s s 164
8.2.6 DM_buildClasModel Method ..........cccuiiiiiimiiiinsinies s ss s s s s s mn s nns 165
8.3 DM_ClasModel Type and ROULINES .......cccuceriiimmicmmssmsisiessssssssssms s s ssssmssssmsssssnssnssnssssmssase 16
8.3.1 DM_CIaSMOAE] TYPE ..ucrrrmririurrirmnrssmnissasssssnssassssssssssasasssssnssssmssasassssssssasnssasnnssasasssssnssasnnensnnsssass 16
8.3.2 DM_impClasModel Method ........ccccoiiiminiimiirnnsissss s ssssssssss s s ssssms s s s sasssssmssande Shivds 16
8.3.3 DM_expClasModel Method ..........cccoiiiiiiimiiriinines s s s san g nnns 17
8.3.4 DM_applyClasModel Method .........cccoceiiiiiminsmmissrnen s sssss s s s s s des i enmnsnsans 17
8.3.4 DM_testClasModel Method ...........cccoccmiminiminnnrinrrr s i i e samen s 17
8.3.6 DM_getClasCostRate Method..........cccccciriiimiimmissmnis s e 17
8.3.1 DM_isValidated Method.........ccccccciiriiimiiinrinirinr s s e s 17
8.3.§ DM_getRankQuality method........ccccoiiiiimnimnirn s i s s 17
8.3.9 DM_getPredAccuracy Method .........cccccciiiiminmmnsssmnssniner s e Yo snans 17
8.3.10 DM_getReliability Method ..........ccovomnrmminiimrrns e bassh s s 17
8.3.11 DM_getMdIQuality Method.........cccoeoiiiiiiiiiiirins s ssn s et s s s s s samn e e 17
8.3.12 DM_getGainsChart method.........ccciiiiiiiris s s s s s e 17
8.3.13 DM_getClasTask Method ... s adensms s s s s asms s nns 18
8.3.14 DM_getClasMdISpec Method.........cccuimiiiimirmmnsnrniersa S sses s s s sans 18
LT LT 1T e 1= (=T [ 18
8.3.16 DM_getClasTarget Method ... i s s s s e 18
8.4 DM_ClasTestTask Type and ROULINES .......cccevesafiinmmmnmmmnsrminssmmnssssss s s sssms s s sssssssssss s 18
8.4.1 DM_CIasTestTasK TYPe ...cccccrrrrrriremmmsnnrnsnnnsSatbusessssas s sassssssss s ssss s s sss s s s s sssm s s sas s sanssasmssasans 18
8.4.2 DM _defClasTestTask Method...........cooccceceiitiiiiiiiiic e me s s mmm s e e nnnnns 18
8.4.3 DM_getClasTestData Method .........ccccecihhunmmnssmnss s s sans 18
8.4.4 DM_getClasTestMdl Method ............cummrimmnimmnssmn s seans 18
8.4.8 DM_testClasMdl MetROd .........cccepeeiimimncseerrssssmerrssssssresssmssrssssmssresssmssessssmesessssamsneassmnnesssnnnneas 18
8.5 DM_ClasTestResult Type and-ROULINES ......c.cccomicemmrisminismnsmnnss s ses s s s s 18
8.5.1 DM_CIasSTeStRESUIt TYPE ....ctiuierrrirmrrimrinsssssmsssmsssssss s smssasasss s sesms s san s sam s s sams s smn easamnsanmnsnsnns 18
8.5.2 DM_getClasError Methodi........cocruiemiriirinisniimsrssssssssssssms s ssssss s s sas s ssms s sms s sms sasamasanmnsnsans 19
8.5.3 DM_getRankQuality Method ..o s s s s s e 19
8.5.4 DM_getPredAccuracy Method.........ccccmiiimmmnnimmmmnnsrne s s s e 19
8.5.3 DM_getReliabilityMethod ..........cccvromiimiirrrrr s 19
8.5.6 DM_getMdIQuality Method.........cccceemirmiiiiinirrs s 19
8.5.7 DM_getGainsChart Method..........ccccumiiiiminmrir e 19
8.5.§ DM_getNumClasses Method..........ccciiiiimiimmissmn s s 19
8.5.9 DM_getClass Method...........cccmiiimmiiimis s s s s e 19
8.5.10 DM_getClasPreds Method..........cccueommrmmiisiminmnis s s s ssmssesaes 19
8.6 DM_ClasApplTask Type and ROULINES ........ccceremmicemmrnsnisismssmnssmsssses s s ses s sss s ssssmssssmssass 20
8.6.1 /DM_CIaSAPPITASK TYPE ..cericiriiimrirnisiirinsmssssmssssmssssssssssassassssssssssssms sasasssssmssassnssasnsssssnssssmssasans 20
8.6.2 "_DM_defClasAppITask Method ..........ccccoeeeeoeieieecerrsseceresssceressmeseesssmereessmnseassmnnneessamsseessaneneas 20
8.6.3 DM_getClasMdl Method ... s s s s s s mn e 203
8.6.4 DM_getClasApplIData Method.........ccocoiiiiiiiiiiisinir s s s 204
8.6.5 DM_getClasOutpData Method .........ccccciiiimirmmisssmnnn i s s aes 205
8.6.6 DM_getClasResFld method ... s 206
8.6.7 DM_applyClasMdl Method .........cccccemmrmmiiimminrris s s s e 207
8.7 DM_ClasResult Type and ROULINES.......cccrvrmmnrmninsmnsnnses s s s s sssmssssmssnsasenas 208
8.7.1  DM_CIaSReSUIt TYPe...ciiieriirrirerrimsrises s rssas s s s s e s s s na s n e am e s e e e e nan s 208
8.7.2 DM_getPredClass Method..........cccuremmrmminiminmnis s s s s s s s s ssmssesans 209
8.7.3 DM_getConfidence Method..........ccoimiiiimiismiisiiin s ssss s s s s mn s nns 210

Vi

© ISO/IEC 2006 — All rights reserved


https://standardsiso.com/api/?name=6132bc6c8367bb435987cdae4e8b5646

ISO/IEC 13249-6:2006(E)

9 =T | === Lo o 211
9.1 DM_RegSettings Type and ROULINES .......cccocomicmmrisniniinis s s s s s s s snsn s 211
9.1.1  DM_RegSettings TYPEe -.ccceiiiiriiriiisisiin it ssssms s sssss s s s s s s sms s sas s sams e sms s sms sasamnsnnmnsnsnns 211
9.1.2 DM_impRegSettings Method .........cccviiiiimiirin s 213
9.1.3 DM_expRegSettings Method .........ccccueiiiiiimiimmnsr s s 214
9.1.4 DM_setRegRSquared Method.........ccceemriiimiimmmissmnsnn s s seans 215
9.1.5 DM_getRegRSquared Method ..........cccciiiimiimmnssmnnsnis s s s sans 216
9.1.6 DM_useRegDataSpec Method .........ccccciiiiminmmnsssmnnn s s 217
9.1.7 DM_getRegDataSpec Method .........ccccimriiimnimmissmniss s s 218
9.1.8 DM_setRegTarget Method.........ccccriimmmmnnmmmminssrrnss s s s s 219
[

9.2 DM_RegBIldTask type and ROULINES .......cccceriiimmmmnimmmmmnnsmsmnssss s ssms s ssssesaseathoen | 221
9.2.1 DM_RegBIdTask TYPE ..cccureeerrirmmrrmsssmsrrmsssmssnmssssssssssssssssssssssnsssssssssssmsssssssssnssnssnnsssnssade e ednmnnns | 221
9.2.2 DM_defRegBIdTask Method ........ccccucmiiicimnimmins i sss s s s s s sasssns s | 223
9.2.3 DM_getRegTrnData Method........ccccovvmimiiimmmnnnsmsrnnmsrnsss s s desby e smmssssssmmens L 224
9.2.4 DM_getRegValData Method .........cccciriminimmirsmnnsrn s s s s snsane s [ 225
9.2.5 DM_getRegSettings Method .........cccvrmriiimnrcmnnnsrn s 3 e | 226
9.2.6 DM_buildRegModel Method.........ccccurmminmmissmmnserissnsss s s s e s s s sassssans s | 227
9.3 DM_RegressionModel Type and ROULINES .......ccccvveeriieimiiemnnesnnngaiiptnnmnmmmnnnnnsnnssssnssmssnsanes [ 228
9.3.1 DM_RegressionModel TYPe .......ccurcmrmrmmrssmsmssmmmssmsrsssssssssssssssssasfosishessassasssssssss sssssssasasssssnsssed | 228
9.3.2 DM_impRegModel Method .........cccoccmiriminimmismmnsrsrsnssnses fesfierans s sssssssssss s sssmssnsassnsanssaned L 231
9.3.3 DM_expRegModel Method ..........cccuvemmmmnnmmmmmnnsnmermnsssrnses S e ssms s s s s snssams s snssmsenes 1 232
9.3.4 DM_applyRegModel Method .........ccccceiminmmmmmnnemsrmnsmsrsisbadensss s smsenes L 233
9.3.5 DM_testRegModel Method ..........ccccurimmrmissmmmmmnssnmsrmnssasfinfann s rnssms s nnsssms s s ssmssensssamsssnssnmsnsassnnens 1 234
9.3.6 DM_getRegRSquared method .........cccociinicmmiismminees sl Wonmninsnnssans s s s s s sms s smnssssnssased [ 235
9.3.7 DNM_isValidated Method...........ccciiiminiiminnncnsn i s sms s ses s s s s ssn s s ms s smnansanssnsed | 236
9.3.8 DM_getRankQuality Method .........ccccvmminiinncs i s L 237
9.3.9 DM_getPredAccuracy Method .........ccccceiiiesafinmnmmmnnminmrmisns s s s sas s s | 238
9.3.10 DM_getReliability Method ..o i L 239
9.3.11 DM_getMdIQuality Method .........ccceornssiitumninnmnns s s s an e [ 240
9.3.12 DM_getRMSE Method...........cciiemmnesiiaih s s s s sss s s s s s sas s ssms snsmssnsanssnned L 241
9.3.13 DM_getGainsChart method.........cueii s [ 242
9.3.14 DM_getRegTask Method ........;.. i s sam s e sam s e smmenes 243
9.3.15 DM_getRegMdISPec Method . i ccirreriiisrsrnsrims s s s ssn s s san s esms s s mn s smnnnsnnssased [ 244
9.3.16 DM_getFields Method.....{ .ot e e 245
9.3.17 DM_getRegTarget Method .........ccucoiiiminismmicmnrns s ses s s s sas s s s s an s ssnn s [ 246
9.4 DM_RegTestTask Fype and ROULINES......cccvruirmmrrnssemmrmnssmsrnssss s s s ssmss s sams s nsssmsenes L 247
9.4.1 DM_RegTestTask TYPe....ccucomiiimrirnisinesinesssssssssms s s ssms s s sas s ssss s s san s s ssssssnsmssnsmnsnsnnssses [ 247
9.4.2 DM_defRegTestTask Method..........cccciiiiimirmmnssrnssnnsrrs s s s s ssse s 248
9.4.3 DM_getRegTestData Method ..........ccooiiiiimiimrnsn s L 249
9.4.4 DM_getRegTestMdl Method.........ccccmremiimminmmmnmsrirnnssrs s s s s s sss s sssasessed L 250
9.4.5 DM_testRegMdl Method .........ccccrurmmirmminsnmnssrrsns s s s sas e sas s ms s sassesan e nased L 251
9.5 DM_RegTestResult Type and ROULINES ........ccuvemmimmrisiminssnses s s s s sssmssnsanes | 252
9.5.1 DM_/RegTestResuUlt TYPE.......ccccccmrurmmmrmrinssmisssnsns s ssss s sss s s sssss e sas s sssms sassssnsasensed | 252
9.5.2  DM_getPredError Method..........cccuoiiiiriniiincmnsims st sss s ssss s s sss s sss s s ms s smnsnssnssases [ 254
9.5.3\ ' DM_getRankQuality Method ...t s s s | 255
954 DM_getPredAccuracy Method.........co oo | 256
9.5.5 DM_getReliability Method ..o s e e 257
9.5.6 DM_getMAIQUAIItY .....ccceeieriiirrrimrrismnissess s sssnns s s s sm s sasm s s smn s sas s mn s mn e s e s amn s mn e mn e s nna s 258
9.5.7 DM_getRMSE Method..........ccciiimrirmmiinietnisesnies s sssss s s s s ssm s s sas e sasasssmssasans 259
9.5.8 DM_getGainsChart Method .........cccccurmmriiiminmnis s s 260
9.6 DM_RegApplTask Type and ROULINES .........cccuvvmmrismmisrminssnis s s sssss s s s ssss snsmssnanens 261
9.6.1 DM_RegAPPITASK TYPE ...cerirurrirsmrrissrsssnsisssssssssssssssasss s ssssssassssssss s sssss sassssnsssssssanssasns snsansnsnsssaans 261
9.6.2 DM_defRegAppITask Method .........ccciiiiimiimmmis s s 263
9.6.3 DM_getRegMdl Method .........cccioerirmmnrmninssninesnis s ss s s s sn e s e sam s anme s nans 264
9.6.4 DM_getRegApplIData Method........cccccceimiimmmmmiismsrrnssnrrsss s s s s 265
9.6.5 DM_getRegOutpData Method .........ccociiiiiimiimiisinir s s 266

© ISO/IEC 2006 — All rights reserved Vii


https://standardsiso.com/api/?name=6132bc6c8367bb435987cdae4e8b5646

ISO/IEC 13249-6:2006(E)

9.6.6 DM_getRegResFId Method .......cccccemiiirmmmininis i s e e 267
9.6.7 DM_applyRegMdl Method ........cccuirmmimiimrriniiess s s s s ssss s e ss s snsssss s ensas 268
9.7 DM_RegResult Type and ROULINES .......ccccerriimmmimnremsmnisns s s ssssssss s sssssssssssssnsas 269
9.7.1 DM_RegRESUIt TYPE ..cocrerrrmriimrrirsnnsis it isss s s s s sss s s s s s s s nnan e s me s 269
9.7.2 DM_getPredValue Method..........c.cccmirmmiimminismnnssrses s sss s s s s s s s 270
10 £ 2= 1L 00T L 271
11 L0703 {01 1P 1 T 273
11.1  Requirements for CONfOrMANCE.......cccrirerirmriis s e 273
11.1.1 Support for user-defined types and fUNCHIONS.......ccccccmmmemmmemememeeieeeeeeeeeeeeeeeeeeeeeeeenenenenanees 273
11.1|2 Support for data MiNiNg PRASES......ccciiriiiiniir s s 27
11.1|3 Support for basic user-defined tyPes .......cccivicmrreirissinisn s 27
11.1|4 Support for data mining teChNIQUES ........ccoiiiiciiiceinir s e i 27
I I S 07 F- 11 =0 oY 0 o T 0 = g U = S SO 27
Anngex A (informative) Implementation-defined Elements ... es it nnseeeenas 27
Anngx B (informative) Implementation-dependent elements ..........ccccccriiiiccmnnniccenn e, 27
Anngx C (informative) A Scenario Using the Classification Technique............Ju 5 i, 27
3 T = T 4 S 28
Figlires Pag
Figure 1 — The training Phase .......ccccccuremniminiinierrs e s s s s s s s e 1
(R To 18 |l € T 4 E= g =L o 1
Figure 3 — The application Phase........cccccuvriiiiminasbens i s s s 1

re 4 — The testing PRase......ccvcciiiiriieinie s Gy e s s s s 1
re 5 — Overview of user-defined types for-the training phase.......c...cccoccmircmnisnnscnssennscsnniann 1
re 6 — Overview of user-defined types.for training, testing and application .........c..ccccevemrnneen. 1
re 7 — Overview of user-defined types for bulk application ..........cccciiiciiicsmncccnicscnincsss e 1

Tahles Pag
Table 1 — Model interpretation . ......ccocccrirmnrr i e s ane s 1
Table 2 — Gains chart information ... —————— 1
Table 3 — Items inferred from an association rule model...........cccveriiinircciinirsc - 1
Table 4 — Groups of items inferred from an association rule model .........cccccoomrreeerrercecerresssceeenes 1
Table 5 — Values fOFfield tYPeS ...cccirrirrrrnirmrr s s s s s s s e 2
Table 6 — ValuesS-For OPErators .........cuiircinininn s es s s s s anan e samn s 8
Table 7 — Values for restriction Criteria.........ooocoieri e 8

8 — Values for CONStraint tyPes.....cccucciiciriniriirmrnis s s s 9
9 — SQLSTATE class and SUDCIaSS ValUES.......ccccceiiiiriimsiissmnssnsses s s ssms s s s ssssssssssase 27

Viii © ISO/IEC 2006 — All rights reserved


https://standardsiso.com/api/?name=6132bc6c8367bb435987cdae4e8b5646

Fo

reword ISO/IEC 13249-6:2006(E)

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical Commission)
form the specialized system for worldwide standardization. National bodies that are members of ISO or IEC
participate in the development of International Standards through technical committees established by the
respective organization to deal with particular fields of technical activity. ISO and IEC technical committees
collaborate in fields of mutual interest. Other international organizations, governmental and non-governmental, in
liaison with 1ISO and IEC, also take part in the work. In the field of information technology, ISO and IEC have
established a joint technical committee, ISO/IEC JTC 1.
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Introduction

The purpose of this ISO/IEC 13249 is to define multimedia and application specific types and their
associated routines using the user-defined features in ISO/IEC 9075:2003.

The organization of this part of ISO/IEC 13249 is as follows.

Clause 1, "Scope", specifies the scope of this part of ISO/IEC 13249.

Clause 2, "Normative references”, identifies additional standards that, through reference in this part of
ISOAEC 13249, constitute provisions of this part of ISO/IEC 13249.

Clause 3, "Terms, definitions, notations and conventions", defines the notations and conventions.used
in this part of ISO/IEC 13249.

Clause 4, "Concepts", presents concepts used in the definition of this part of ISO/IEC 13249.

Clause 5, “Data Mining Data Types”, defines the user-defined types and associated-routines for the
dataldefinitions of data mining.

Clause 6 “Association Rules”, defines the user-defined types and associated-routines for the search
for association rules.

Clause 7, “Clustering”, defines the user-defined types and associated routines for clustering.

Clause 8, “Classification”, defines the user-defined types and.associated routines for classification.
Clause 9, “Regression”, defines the user-defined types afd associated routines for regression.
Clause 10, “Status Codes”, defines the SQLSTATE(Codes used in this part of ISO/IEC 13249.
Clause 11, “Conformance®, defines the criteria\for conformance to this part of ISO/IEC 13249.
Anngx A, “Implementation-defined elements”, is an informative annex. It lists those features for which
the Qody of this part of ISO/IEC 13249 states that the syntax or meaning or effect on the database is
partly or wholly implementation-defined, and describes the defining information that an implementor
shall provide in each case.

Anngx B, “Implementation‘dependent elements”, is an informative annex. It lists those features for
which the body of this parfof ISO/IEC 13249 states explicitly that the meaning or effect on the

datapase is implementation-dependent.

Annegx C, “A scenario using the classification technique”, is an informative annex. It presents
explanatory myaterial on how to use this part of ISO/IEC 13249.
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Information technology — Database languages —
SQL multimedia and application packages —

Part 6:
ata mining

1| Scope

I$O/IEC 13249 defines a number of packages of generic data types common.tevarious kinds of data
used in multimedia and application areas, to enable that data to be stored and manipulated in an SQL
dptabase.

This part of ISO/IEC 13249

a) introduces the data mining part of ISO/IEC 13249,

b) gives the references necessary for this part of ISO/IEC 13249,

c] defines notations and conventions specific to this part of ISO/IEC 13249,
d) defines concepts specific to this part of ISG/IEC 13249,

e) defines data mining user-defined types and their associated routines.

The data mining user-defined types défined in this part adhere to the following.

— A data mining user-defined type is generic to data mining data handling. It addresses the need to
ore, manage and retrieve.information based on elements such as data mining models, data mining
bttings, and data mining test results.

n n

- A data mining user-defined type does not redefine the database language SQL directly or in
bmbination with ‘another data mining data type.

[@]
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2 Normative references

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

2.1 International Standards

ISO/IEC 13249-1:2006, Information technology — Database languages — SQL multimedia and

application packages — Part 1: Framework
2.2 Publicly-available specifications

Extepsible Markup Language (XML) 1.0 (Third Edition). W3C Recommendation 04 February(2004,
http:[/www.w3.0rg/TR/2004/REC-xmI|-20040204.

Predictive Model Markup Language (PMML) 3.0, http://www.dmg.org/pmml-v3-0.html
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3 Terms, definitions, notations and conventions

3.1 Terms and definitions

For the purposes of this document, the terms and definitions in ISO/IEC 13249-1 and the following apply.

3.1.1
application phase

Phase, durlng WhICh input rows are evaluated agalnst a data m|n|ng model and one or more values are

ote: In this document, the term “rule” is sometimes used as a synonym for *association rule” where 1
eaning is unambiguous from the context.

1.3

gssociation rule body
he set of conditions in an association rule. The body of the association rule “Z, if X and Y” is {X, Y}.
ote: In this document, the term “rule body” is sometimes uséd as a synonym for “association rule boj
here the meaning is unambiguous from the context.

1.4
gssociation rule confidence

he percentage of transactions that contain all items of the rule out of those transactions that contain
rule body.

®

ule

2

dy

the

ote: The confidence of the association rulex’X and Y implies Z” is 100 times the number of transactigns

that contain X, Y and Z divided by the number of transactions that contain X and Y. In this document,
terms “rule confidence” or “confidenceare sometimes used as synonyms for “association rule
donfidence” where the meaning is Unambiguous from the context.

1.5
gssociation rule filter
A specification defining how’to compute a subset of a given set of association rules.

ote: In this document,-the terms “rule filter” or “filter” are sometimes used as synonyms for “associat
rule filter” where the ' méaning is unambiguous from the context.

1.6
gssociation'‘rule head
he implication of an association rule. The head of the association rule “Z, if X and Y” is Z.
ote: lirthis document, the terms “rule head” and “head” are sometimes used as synonyms for “asso

the

on

Ciation

rule-head” where the meaning is unambiguous from the context.

3.1.7
association rule item constraint

A restriction of the contents of an association rule, which can either mandate or bar the presence of a
particular item in an association rule.

Note 1: A restriction may apply to the complete rule or only to its body or its head.

Note 2: In this document, the term “item constraint” is sometimes used as a synonym for “association
item constraint” where the meaning is unambiguous from the context.

© ISO/IEC 2006 — All rights reserved
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3.1.8
association rule lift

A property of an association rule measuring how much more likely the rule is to occur when the rule body is
present than statistically expected.

Note: In this document, the terms “rule lift” and “lift” are sometimes used as synonyms for “association rule
lift” where the meaning is unambiguous from the context.

3.1.9
association rule model
The result of data mining association rule discovery, which is a set of association rules.

clustef-homogeneity
The property of a cluster describing how similar (on a scale between 0 and 1) the records in a cluster are.
Note: This is a measure of the degree of similarity between the records of a cluster according to the
criteria for similarity between records.

3.1.17
clustering model
The result of data mining clustering.
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3.1.18

data mining application task

Abstraction for the complete data needed to apply a data mining model, containing values of the data
mining model, the data mining data for input and output, and the result field used for the operation.

3.1.19

data mining association rule discovery

A data mining technique that searches for common occurrences of different items in data.

Note 1: In this document, the terms “association rule discovery” or “rule discovery” are sometimes used as
synonyms for “data mining association rule discovery” where the meaning is unambiguous from the
ontext

Note 2: Example of usage: store layout.

3.1.20

data mining classification

Data mining technique that computes a classification model such that the class label value)can be
Aredicted by using the model and input field values without the class label value.

Note 1: In this document, the term “classification” is sometimes used as a synonym. for “data mining
dlassification” where the meaning is unambiguous from the context.
Note 2: Example of usage: insurance risk prediction.

3.1.21

data mining cluster

A set of input rows with common characteristics (see data mining,clustering).

Note: In this document, the term “cluster” is sometimes used ag a,synonym for “data mining cluster”
where the meaning is unambiguous from the context.

3.1.22

data mining clustering

A data mining technique that discovers sets of input rows with common characteristics - the data minjng
dlusters, so that rows are as homogeneous as_passible inside a data mining cluster and as
Heterogeneous as possible between two data.mining clusters.

Note 1: In this document, the term “clustering” is sometimes used as a synonym for “data mining clustering”
where the meaning is unambiguous from-the context.
)

lote 2: Example of usage: customermailings.

3.1.23

data mining data

Description of data containedin tables that represents the metadata required for access to the data fq
data mining training, test'or application runs.

=

1.24
ata mining datatype

q

A data type that represents an abstraction of a table and maps the input field names (i.e. column nanes
qf the table)/to alias names, which will be compared, before the data mining run, to the field names uged in
the spegified logical data specification.

3125

data mining model
The result of a data mining run of a data mining technique over a given set of data, which contains the
usable correlations discovered in the data.

Note 1: The data mining model can also be used alone as a substitute of the original large amount of data

to associate, classify or predict the behavior of additional data (in application and testing phases) .

Note 2: In this document, the terms “mining model” and “model” are sometimes used as synonyms for “data
mining model” where the meaning is unambiguous from the context.

3.1.26

data mining regression

Data mining technique similar to data mining classification except for the numerical type of the target field,
which computes a regression model allowing to predict a numerical value.
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Note 1: The predicted value might not be identical with any value contained in the data used to build the
model.

Note 2: In this document, the term “regression” is sometimes used as a synonym for “data mining
regression” where the meaning is unambiguous from the context.

Note 3: Example of usage: customer ranking.

3.1.27

data mining run

Computation of a data mining model using data mining settings.

Note Accordlng to the data mining techmque a data m|n|ng run may contaln a tra|n|ng phase a

data mining sequence rule

Compbination of field values that appears frequently in the input/data (according to a specified threshold),
whefe two data mining sequences are related such that the’occurrence of the first influences the
frequyency of occurrence of the second.

Notd: In this document, the terms “sequence rule” or:“tule” are sometimes used as synonyms for “data
mining sequence rule” where the meaning is unambiguous from the context.

3.1.31
data mining sequence rule discovery

A datta mining technique similar to assaciation rule discovery that searches for repeated joint occurrences
of itgms in data and correlations between these items.

Notd 1: In this document, the terms:¥sequence rule discovery” and “sequence discovery” are sometimes
as synonyms for “data mining/sequence rule discovery” where the meaning is unambiguous from the
context.

Notg 2: Example of usagéswarranty and quality management.

Ised

“datq fmining settings” where the meaning is unambiguous from the context.

3.1.33

data mining task

Abstraction for the complete data needed to compute, test or apply a data mining model, containing the
data mining settings and the data mining data type.

Note: In this document, the terms “mining task” and “task” are sometimes used as synonyms for “data
mining task” where the meaning is unambiguous from the context.

3.1.34

data mining technique

Four types of data mining techniques are distinguished: data mining association rule discovery, data
mining clustering, data mining classification and data mining regression.
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3.1.35
data mining test result

Statistical result returned at the end of the testing phase that contains an evaluation of the correctly and

incorrectly predicted values in the test data.
Note 1: This result can be considered a quality criterion of the data mining model.

Note 2: In this document, the term “test result” is sometimes used as a synonym for “data mining test
result” where the meaning is unambiguous from the context.

3.1.36
data mining test task

bstraction for the nnmplnfn data needed to test a data mining mnr\lnl’ r\nn’rnining values of the data

rhining model and the data mining data used for the operation.

where the meaning is unambiguous from the context.

3.1.37
data warehouse
A collection of data for decision support.

3.1.38
gxport
To transform the value of a user-defined type into a specific format of data;

3.1.39
gains chart
A graph showing the ranking quality of a classification or regression model.

3.1.40
import
To generate a value of a user-defined type from a specific format of data.

3.1.41
ihput field
Rield of the row type of an input row.

.42
hput field importance
[he importance of the values ef\a field in the training data for a data mining model.

LB

.1.43
ihput row
row used as input'for'a data mining run or an application of a data mining model.

1%

ettings valuerin case of a test run— by the logical data specification and the target field of the dat
nining modelt is determined by the logical data specification of the data mining model.

3.1.44

Ipgical' data specification
Rartof the data mining settings that lists field names and field types to be used during the data mining
run.

Note: These fields will be compared before the data mining run to the field names or aliases defined in
the data mining data type.

3.1.45

logical field

A placeholder for an input field whose properties are given by the methods of the logical data
specification type (DM_LogicalDataSpec).

© ISO/IEC 2006 — All rights reserved
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3.1.46

logical field type

Type of a logical field, either categorical or numerical, that defines the way the data mining field values
will be compared and managed during the data mining run.

Note: In this document, the term “field type” is sometimes used as a shorthand for “logical field type”
where the meaning is unambiguous from the context.

3.1.47
model introspection phase

Phase, common to all data mining techniques, in which the data mining model is scrutinized
with the goal to understand the correlations in the data that were uncovered during the training phase

3.148
numetrical field type

A fie]d type that supports all operations of <numerical value expressions>.

3.1.49
predicted value

The palue of the target field predicted using a data mining classification or regression model.
Notg: The predicted value can either be a categorical or numerical value.

3.1.50
ranking quality

A measure of a classification or regression model's capability to correctly order records based on the
predjcted value of their target fields.

3.1.51
regrgssion model
The fesult of data mining regression.

3.1.52
root/mean squared error
asure of the predictive accuracy of a regression model. It is the square root of the mean of the

Note: The similarity scale is used to map the absolute difference between two real values to a similarity. It
is 50% when the values differ by the similarity scale.

3.1.56

source table

A table containing the data on which data mining is done. The source table is either a base table or a
view.

3.1.57

target field
The special field used in data mining classification and regression whose value will be predicted.
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Note: In classification, the target field is sometimes also called “class label” and has a categorical field
type. In regression, the target field has a numerical field type.

3.1.58

testing phase

Phase that reads a set of input rows containing values for the target field, evaluates each input row as in
the application phase, and compares the predicted value to the actual value in the target field.

Note: The testing phase is only used for data mining classification and regression. Results of the testing
phase are for example used by a data mining user or a data mining application to determine whether a
model can safely be applied based on its quality.

3.1.59
training data
Data used as input for the training phase.

3.1.60
training phase
FPhase, common to all data mining techniques, in which the data mining model is computed.

.1.61

alidation phase

art of the training phase for data mining classification and regression techniques, which uses the
alculated data mining model and another set of input rows to test these.input rows against the data
hining model, as described in the testing phase.

lote: Results of the validation phase are for example used to decide when the algorithm should
Brminate.

- — O 0O T 0
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3.2 Notations
3.21 Notations provided in ISO/IEC 13249-1
For the purposes of this document, the notations given in ISO/IEC 13249-1 apply.

3.2.2 Notations provided in this part of ISO/IEC 13249

This part of ISO/IEC 13249 uses the prefix 'DM_" for user-defined type, attribute and SQL-invoked routine
namgs.

This|part of ISO/IEC 13249 uses the following short forms in user-defined type names and in SQL-
invoked routine names:

e| “appl” for “application”,

o[ “bld” for “build”,

e| “clas” for “classification”,

e| “clus” for “clustering”,

e| “conf” for “confidence”,

e| “dataSpec” for “logical data specification”,
o| “def” for “define”,

o “diff” for “difference”,

e| “exp” for “export”,

e| “fld” for “field”,

e| “imp”for “import”,

o[ “mdl” for “model”,

¢| “mdISpec” for “model data-specification”,
e[ “num” for “number of”,

e| “outp” for “output’;

e| “pred” for ‘predicted” or “prediction”,

e| “reg” foryregression”,

o| ‘“seqg™for “sequence”,

° “sim” for “Qimilnrif\ll”’

e “spec” for “specification”,
e ‘“stddev” for “standard deviation”,
e “trn” for “training”,

e ‘“val” for “validation”.
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3.3 Conventions

For the purposes of this document, the conventions given in ISO/IEC 13249-1 apply.

In addition, the following naming conventions for methods are introduced. These placeholders are used in
the formulation:

e <verb> any action verb or an abbreviation thereof, for example “apply” or “imp”;

e <technique>  abbreviation of a mining technique, “rule”, “clus”, “clas” or “reg”;

’ H

e <method> descriptor of the method;

e <property> some property of a value.

1) Method names have the form
DM_<verb><technique><method>,
where <technique> may be omitted for methods that are unique to asnining technique.
2) Individual properties are set by a methods of the form
DM_set<technique><property>.
3) Individual properties are reset by invoking the setter methiod with null as its property.
4) Values are added to and removed from list-valued-properties using the methods

DM_add<technique><property>,
DM_rem<technique><property>.

© ISO/IEC 2006 — All rights reserved 11
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4 Concepts

4.1 Data mining techniques

Data mining is the process of discovering hidden, previously unknown and usable correlations in data.
The data is analyzed without the necessity of any hypothesis (expected result). Data mining delivers
knowledge that can be used for a better understanding of the data. Four data mining techniques have
been commonly accepted so far and are widely used in applications:

1) Rule Discovery

a) Association rule discovery:

Given a set of purchase transactions (baskets), which contain a set of items, find rules of the form:
If a purchase transaction contains item X and item Y then the purchase transaction also c¢ontains
item Z in N% of all purchase transactions.

Example application: planning of store layout.

b) Sequence rule discovery:

Given sets of purchase transactions (baskets), which contain sets of items, further given the
customer identity for each of these transactions, find rules of the form:

If a customer purchases item X and item Y then a later transactiondoy.the same customer also
contains item Z for N% of all customers.

Example application: analysis of customers’ buying behavier'in' an online store.

2) (lustering:
Qiven a set of input rows with a set of fields, find sets offinput rows with common characteristics.
These sets are called clusters. Characterize each cluster by input field values and rank the input fields
spch that the most distinguishing fields come first.
Bxample application: customer mailings.

3) (lassification
Qiven a set of input rows with a set of fields and a special field, the class label, compute a
classification model such that the elass label can be predicted by using the model and a set of input

—

ield values without the class label. Optimize the model such that a class label can be predicted with a
inimal number of field valuées)

ample application: insurance risk prediction.
4) Hegression
egression is yery’'similar to classification except for the type of the predicted value. Rather than
predicting a ¢lass label, regression is predicting a continuous value. Hence, the predicted value might
npt be ideftical with any value contained in the data used to build the model.

ample application: customer ranking.

4.2 Computational phases

Four major phases can be distinguished in data mining computation: the training phase, the model
introspection phase, the testing phase, and the application phase. The following subsections will briefly
describe the major characteristics of these phases.

421 Training phase

The training phase is common to all data mining techniques. It is the phase in which the data mining
model is computed.
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Figure 1 — The training phase

Model introspection phase

e showing the regularities hidden in the data, helps to.interpret the model,
e showing statistical properties, helps to judge thezguality of a model.

Essentially, data mining needs some settings and a set of input rows to compute a data mining mode|, as
hown in Figure 1. However, it is important to note that usually several passes over the input data are
eeded before a model can be generated. Furthermore, most data mining techniquesneed to be ablg to
jentify fields to assign data mining related information like data mining types and special handling of ja
eld as in case of predictive techniques.

The model introspection phase is common to all data mining techniqoes. It is the phase in which the ¢ata
mining modelis scrutinized with the goal to understand the correlations in the data that were uncovergd
during the training phase. This is done for two purposes, modefninterpretation and model evaluation:

Table 1 shows an example of model interpretation, which can be generated

Column |ID HEAD HEAD | BODYID | LENGTH | BODY SUPP | CONFID | LIFT
Name: NAME TEXT ORT | ENCE
Column | INTE- |CHAR- CHAR- | INTEGER | INTEGER | CHAR- REAL | REAL REAL
Type: GER |ACTER AGTER ACTER
VARYING\_] VARYING VARYING
1 |scarf 11307 1 3| jeans, hat 4.2 65.0 3.B
Ixample 2| scarf 11307 17 4| shoes, 5.8 82.0 0J
ows: coat, hat
3| jeans 9891 3 2| trousers 3.0 10.0 046
4| jeans 9891 17 4| shoes, 10.5 55.0 2.01
coat, hat

Table 1 — Model interpretation

from an association rule model using the table function DM_getRules.

© ISO/IEC 2006 — All rights reserved
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In the table in Table 1 there is a row for each rule in the association rule model. ID is a number generated
to identify the rules; HEADNAME holds the head item of the rule after application of a name mapping (if
any), HEAD uses the original item before name mappings. BODYID is a generated identifier to allow
joining the resulting table with a table generated by DM_getRuleBodies(). BODYTEXT is an
implementation-dependent textual description of the rule body; it is provided for print-out purposes. The
remaining columns further qualify the rules by their length (total number of items), as well as the support,
confidence and lift values.

The value 4.2 in the SUPPORT column in the first row of table Table 1 shows that jeans, hat and scarf
are contained in 4.2% of all input transactions. The value 65.0 in the CONFIDENCE column shows that
scarf occurs in 65% of all transactions that contain jeans and hat. The value 3.8 in the LIFT column
shmis that scarf occurs 3.8 times as often with jeans and hat as would be expected without any
corrglation with these items.

As an example for model evaluation consider the problem of determining the risk of a customereanceling
an irnjsurance policy. In a database of 100,000 customers, 10,000 actually left the company. A
clasgification model is computed from these data to rank the customers by their propensity,to-leave. In
ordef to evaluate the quality of the model a gains chart is created. A gains chart shows the'tanking qualit
of a predictive model, i.e. its capability to correctly order records based on the predicted value of their
target fields. The method DM_getGainsChart computes a table, such as that shownnin Table 2, from a
clasgification model:

Column Name: | ROWCOUNT | SUMACTUALY| THRESHOLD
Column Type: BIGINT DOUBLE DoOuBLE

23,750 4,951 0.89

example rows: 31,250 6,408 0.83

40,830 8,155 0.78

51,670 8,835 0.27

62,080 9,223 0.16

100,000 10,000 0.09

Table 2 — Gains chart information

In the example in Table 2, from the 23,750 most likely to leave (as expected by the model) 4,951 actually

|eft f 21 2BN cuctaomare ara considaerad 6 408 of tham laava ate Tha thrachaold column haolde tha
. oo GHSte eSS afre-6oRSieere a4 ottheteave—etc—RetHHeSreia-6oidiR-reaShe

minimum confidence of belonging to this group.

14 © ISO/IEC 2006 — All rights reserved


https://standardsiso.com/api/?name=6132bc6c8367bb435987cdae4e8b5646

ISO/IEC 13249-6:2006(E)

Typically, these figures are presented as a chart, such as that shown in Figure 2.

Attrition Gains chart

[/2]

o —8— random
]

= —e— model
®© .

2 —&— optimal

0 20 40 60 80 100
% customers

Figure 2 — Gains.chart

.
rhodel, there are likely to be about half of the overall:attriters (the customers who have left the compap
I

gll of them in just 10% of the customers.

423 Application phase

During the application of a model, input rows are evaluated against a model and one or more values
omputed, as shown in general terms in Figure 3. For instance, applying a clustering model to a cust

el W e

class label and a confidence)value is computed for the input row.

ol

Model Row Data

T —

Result

Figure 3 — The application phase

'he chart in Figure 2 shows, for example, that in a group of about 25% of the customers selected by the

y)-

h contrast, random selection would only deliver a.quarter, and with perfect knowledge one would idenptify

re
mer

nput row would assign a clusterid and a quality value to the customer input row. In case of classification

To apply the model correctly to input rows, the fields of the input rows have to be assigned to the fields
that were identified as the relevant fields during the training phase. Hence, it is not sufficient to pass only

the field values.

© ISO/IEC 2006 — All rights reserved
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The application of association rule models is different from that of the other data mining functions. The
model is applied to an item set. As output, a table is generated holding all the items that can be inferred
from the input set using one or more rules in the model. In that way any inferred items can be delivered
together with additional properties. In particular these are the support of the inferred item and its
confidence. The output table has a layout such as shown in Table 3.

Column Name: ITEM SUPPORT | CONFIDENCE
Column Type: CHARACTER VARYING REAL REAL
AddOnMemory 5.8 79.5
example rows: Tripod 0,9 11.3
PhotoPrinter 0.8 10.1

Table 3 — Items inferred from an association rule model

In the case of bulk application of rule models, using DM_RuleApplITask, the input sets are defined as in
assdciation rule training by defining a group column. For each of the sets‘defined in that way, items may

be inferred, which are then grouped together using a group column-as-well. The output is a table such as
that hown in Table 4.

Column Name: GROUP ITEM SUPPORT| CONFIDENCE
Column Type: | CHARACTER VARYING(]) CHARACTER VARYING [ REAL REAL
e Basket1 AddOnMemory 5.8 79.5
Basket2 Tripod 0,9 11.3
example rows: (}-Basket2 PhotoPrinter 0.8 10.1
Basket3 King’s Gambit 1.9 89.1
Basket3 Endgame Theory 49 71.4
= Basket3———— 1 Die-Schachnovelle 0-8 44.4'—

Table 4 — Groups of items inferred from an association rule model

424 Testing phase

Only the techniques for classification and regression have a testing phase. To test means to check the
quality of the prediction using the data mining model. So, during the testing phase, a set of input rows
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with the target field is read and for each input row the application of the mining model is invoked, as
shown in general terms in Figure 4. Then, the predicted value is compared to the actual value in the
target field. When all input rows are read, a statistical result about the false predictions is computed and
returned as the test result.

Model Data

\ A‘//

Test Result

Figure 4 — The testing phase

4.3 Mapping on user-defined types
4.3.1 Target application

'he typical application scenario for the user-defined types introddced in this part of ISO/IEC 13249 is|a
ata warehouse application. Warehouse applications typicallyneed to flexibly execute different tasks|on
ifferent data sets. For this reason, this standard proposes.many different user-defined types that can fit
pgether in different ways.

— O Ol

[he approach introduced in the following subsections\optimizes on flexibility and tries to make

ndependent tasks as autonomous as possible. Onée might argue that this flexibility might result in
nnecessary redundancy. However, this part of {SO/IEC 13249 defines an interface for data mining rather
han an actual design for storing the information. Thus, redundancy is not directly implied by the spedified
ser-defined types.

— o~ — =

4.3.2 The relationships of the user-defined types

Before the user-defined types«ofithis part of ISO/IEC 13249 are introduced, it is necessary to describ¢ how the
ypes are related.

—

0 nnn > | hAHHASF

e I Sy |
DM_LogicalDataSpec DM_LogicalDataSpec
DM_ClasSettings DM_ClasSettings

Figure 5 — Overview of user-defined types for the training phase
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Figure 5 — Overview of user-defined types for the training phase shows the user-defined types
(UDTs) introduced to define all the information needed for a data mining training run. The training phase
of classification is used as an example to show how the types interact. Either starting from the data or the
settings side, the goal is to define a mining task containing all information actually needed to do the
training of a classification model. If the first step is to define the mining settings, then the mining settings
are defined using a set of fields — the logical data specification. In a next step, a representation of real
data (the DM_MiningData) is assigned, which completes the definition of a DM_ClasBIdTask object.
However, one can also start by defining a DM_MiningData value. The logical data specification can
simply be derived from this mining data value and can then be used to define a mining settings. Finally,
the settings with the logical data specification and the representation of the real data are connected in the
classification build task object.

DM_MiningData

DM_ClasTestResult

5 5

-

DM_ClasBldTask |::> DM_ClasModel

-
~

|::> DM_ClasResult

DM ApplicationData

Figure 6 — Overview.of user-defined types for training, testing and application

The pser-defined types shown in Figure 5 — Overview of user-defined types for the training phase
allow for the storage and\flexible combinations of definitions used for data mining. The UDTs shown in
Figure 6 — Overview of user-defined types for training, testing and application are defined to hold
the results of eithér-a’data mining training, a data mining testing or a data mining application phase.

The data mining training phase creates a data mining model from a mining task. This model has a logical
data|specifieation (not necessarily identical to the logical data specification of the data mining task).
Objgcts of type mining data or application data shall match this specification in order to be usable for a
sub equent test or applir‘minn of the maodel Since test and applir‘atinn create different results two

different user-defined types are introduced to represent these results.

Models can be applied to individual rows using the user-defined type DM_ApplicationData, but in a
warehouse environment, one often wants to schedule the application of all rows of a table. To that end,
an application task is used, which encapsulates the necessary information and can check at creation time
whether the data specification of the model fits the input data. The result of executing the application task
is a table containing a row that holds the model application results.
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DM_ClasApplTask

DM_MiningData

LTI N
Including column
DM_LogicalDataSpec —\/ “result field name* of

type DM_ClasResult

Output Data

DM_ClasModel

Figure 7 — Overview of user-defined types for butk application

Figure 7 — Overview of user-defined types for bulk application shows how the user-defined type|
ipteract for the example of DM_ClasApplTask.

(2]

$imilarly, model tests can be scheduled using test tasks (DM: ClasTestTask of DM_RegTestTask). This
dlso ensures compatibility of model and input data at creation time. The result of running a test task ig a
gingle test result value (DM_ClasTestResult or DM_regPestResult).

4.3.3 User-defined types that are not related to mining techniques

The user-defined types for mining data, logical data specification, and mining application data represgnt
information that is not mining techniquesspecific. These types provide the basic infrastructure for the
rmining technique specific types.

1) The DM_MiningData user-defined type is an abstraction for real data contained in tables or views.(A
value of this type represenis:ithe metadata to access the real tables for a later data mining training| test
or application run. This'might include internal transformations used to clean or pre-process data in
order to increase the-quality of data mining models or data mining test results.

DO
~

The DM_LogicalDataSpec user-defined type defines the input fields used by data mining training, fata
mining test, or data mining application runs. It allows the specification of data mining field related
information<The most important information of this category is the association of a logical field typ
The logicdl field type defines how an input field is handled by the data mining techniques. For
instance; a field can be declared as categorical. This tells the data mining algorithms that there is no
order-defined for the values of this type and that by default only values contained in the input datajare
also valid values.

U

3) The DM_ApplicationData user-defined type is introduced as a container for data used to apply a data
mining model. Basically, it is an abstraction for a set of values with associated names representing a
single row of input data. This type is needed because the input values to apply a data mining model
shall be mapped onto the logical data specification of the mining model.

43.4 User-defined types that are related to mining techniques
The types introduced in Subclause 4.3.3, “User-defined types that are not related to mining techniques”.

do not provide any methods to compute any mining related information. These types can only be used to
define the metadata needed for later data mining functions. The following categories of user-defined
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types are used for data mining processing. For each mining technique, there is at least one type in each
of the following categories:

1)

3)

4)

20

The mining task types like the DM_ClasBIdTask type are intended to provide all information actually
needed to start a data mining training, test or application run to compute, test or apply a data mining
model. In a warehouse environment, this type might be used to store fully defined data mining runs
such that the actual computation can be scheduled.

The mining model type (e.g. DM_ClasModel) is defined as an abstraction for an actual data mining

model. It provides methods to access the properties of the model as well as methods to apply or to

test the model. Values of the mining model type can only be generated by either using the build
ethod of a corresponding mining task value or by importing the model from somewhere else.

QL/MM data mining requires support for data mining models in PMML format (see subclause2:2
ublicly-available specifications on page 2). This format is based on XML and widely used forthe
ekchange of data mining models. The internal representation of data mining models is impleémentatiory
dependent, but it must be possible to export a model to a PMML format and to import aymodel from a

MML format

e data mining test result type (e.g. DM_ClasTestResult) is introduced to hold the result information
of a test run computed for a data mining model. A separate type was introduced’because a test result
ight consist of an arbitrary number of values resulting from the invocation.of a method having the
characteristics of an aggregate function. That means that a data mining\test run reads a set of input
rows, applies a previously computed model and aggregates information about the quality of the
prediction. The data mining test result represents the aggregate after the last input row was read.

The data mining application result type (e.g. DM_ClasResult) is also introduced because the
application of a data mining model might also return multiple:values. The computational phase of the
dpta mining application mode is pretty simple in the sensethat a value of DM_ApplicationData is used
in the apply method of a data mining model to computé-a value of type application result. The method
of the application result value can then be used to query the details.

© ISO/IEC 2006 — All rights reserved
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5) The data mining settings types (e.g. DM_ClusSettings) are introduced to hold all the information
necessary to specify a data mining run. In particular, the settings types support the following
parameters:

a)

DM_ClasSettings:

The purpose of classification is to predict the class label value of previously unseen data of which
this value is unknown. From a mathematical standpoint, the number of wrong predictions it leads to
determines the quality of a classification model. The classification cost rate defines the maximal
classification error tolerated during the validation phase, above which the model is considered
unsatisfactory. In practice, however, some wrong predictions will cause large damage, while others
can be tolerated more easily. To take such knowledge into account, the specific cost for the wrong

prediction of one class label value instead of another can be specified.

DM_ClusSettings:
The purpose of clustering is the discovery of sets of input rows with common charactéristics - the
clusters. A basic operation in clustering is the computation of distance or similarityetween pairs of
records. This is determined by comparing their individual field values.
It is not always useful to assign the same importance to all fields. In order to,létthe user define|the
relative importance of the fields, field weights are often used to define the relative importance df the
fields.
For the comparison of numerical field values, functions are used such\as‘the absolute differende.
This may produce poor results if the variances are largely different between different fields. A
similarity scale is a value to allow the algorithm to compensate fotthis. If two values are one
similarity scale apart, they should have medium similarity, i.e. their similarity becomes 0.5 in a
range from 0 to 1.

DM_RegSettings:
Regression is a data mining technique similar to classification except for the numerical type of {he

target field. It computes a regression model allowing to predict numerical values. In order to spgcify
the maximum allowed squared Pearson correldtion coefficient for the training phase, the parameter
r-squared is used.

DM_RuleSettings:
The association rules function discovers combinations of field values that appear frequently. The
minimum support parameter specifies to compute only rules that occur in a sufficiently large
percentage of the cases. Minimum confidence allows only rules that hold with a given minimal
probability, and the maximum-rule length puts a restriction on the number of values that are
allowed in a single rule.

g) The rule filter type DM (RuleFilter holds all the information necessary to specify a subset of associ
or sequence rules. Using this type allows the user to select a specific subset of rules from a rule m

btion
odel

of type DM_RuleModel. Alternatively, values of type DM_RuleFilter can be added to rule settings. As a
consequence, only rules that satisfy the filter conditions are kept during the training phase.
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5 Data Mining Data Types

5.1 DM_LogicalDataSpec Type and Routines
5.1.1 DM_LogicalDataSpec Type

Purpose

DM_LogicalDataSpec is an abstraction for a set of data mining fields identified by their name. Each of the

fleld ~ oo alen on cccaniatad ool fialA fvna Tho s MM L A nslNataQaann o tndeadl i nnA da vanpeaoant
aoaroU Al asSutTITatC UTogIoa o TO Tty P ety P oW CoygIo oo atraopP TS Tt otoCCUTOT O PTC STt

the ipput data needed for both data mining training and data mining test.

Defipition

CREATE TYPE DM_LogicalDataSpec
AS (
DM_content CHARACTER LARGE OBJECT (DM _MaxContentLengbh)
)
INSTANTIARLE
NOT FINAL

METHOD DM_addDataSpecF1ld
(fieldName CHARACTER VARYING (DM MaxFiel8lAliasLength))
RETURNS DM_LogicalDataSpec
SELF AS RESULT
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
CALLED ON NULL INPUT,

METHOD DM_remDataSpecF1ld
(fieldName CHARACTER VARYING (DM MaxFieldAliasLength))
RETURNS DM_LogicalDataSpec
SELF AS RESULT
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
CALLED ON NULL INPUT,

METHOD DM_getNumFields()
RETURNS INTEGER
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQr,

METHOD DM.getFldName (position INTEGER)
RETURNS CHARACTER VARYING (DM MaxFieldAliasLength)
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT,

METHOD DM_setFldIype

(fieldName CHARACTER VARYING (DM MaxFieldAliasLength),
miningType INTEGER)

RETURNS DM_LogicalDataSpec

SELF AS RESULT

LANGUAGE SQL

DETERMINISTIC

CONTAINS SQL

CALLED ON NULL INPUT,

22 © ISO/IEC 2006 — All rights reserved


https://standardsiso.com/api/?name=6132bc6c8367bb435987cdae4e8b5646

ISO/IEC 13249-6:2006(E)

METHOD DM_getFldType
(fieldName CHARACTER VARYING (DM MaxFieldAliasLength))
RETURNS SMALLINT
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT,

METHOD DM_isCompatible (dataSpec DM_LogicalDataSpec)
RETURNS INTEGER
LANGUAGE SQL
DETERMINISTIC

oML TALS O AT
P\ v W B ) W A A W

CALLED ON NULL INPUT

Definitional Rules

1) DM_MaxContentLength is the implementation-defined maximum length for the DM_gontent of a
DM _LogicalDataSpec.

U

32) DM_MaxFieldAliasLength is the implementation-defined maximum number of'characters for string
representing a field name within a logical data specification.

Description

1) The DM_LogicalDataSpec type provides for public use:

a) a method DM_addDataSpecFId(CHARACTER VARYING);

b) a method DM_remDataSpecFId(CHARACTER VARYING),

c) a method DM_getNumFields(),

d) a method DM_getFldName(INTEGER),

e) a method DM_setFldType(CHARACTER VARYING, INTEGER),
f) amethod DM_getFldType(CHARACTER VARYING),

g) a method DM _isCompatible(DM_LogicalDataSpec).
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5.1.2

DM_addDataSpecFIid Method

Purpose

Add a field with the specified name to the DM_LogicalDataSpec value.

Definition

Defi

1) O

—

Des

1) T

Q

24

CREATE METHOD DM_addDataSpecFld
(fieldName CHARACTER VARYING (DM MaxFieldAliasLength))

)

)

RETURNS DM_LogicalDataSpec
FOR DM_LogialDataSpec
BEGIN

—— 1! See Description

nitional Rules

M_MaxFieldAliasLength is the implementation-defined maximum number of‘characters for strings
g¢presenting a field name within a logical data specification.

Cription

he method DM_addDataSpecFIid takes the following input parameter:

a CHARACTER VARYING value fieldName.

he result of the invocation DM_addDataSpecFld(fieldName) is determined as follows:

ase:

If fieldName is the null value, then SELFE]s returned.

If a field having a name equal to(fieldName is contained in the set of fields of SELF, then an
exception condition is raised: SQL/MM Data Mining exception — field already defined.

Otherwise, it is a value of(type DM_LogicalDataSpec consisting of the set of fields contained in
SELF followed by a new.field with fieldName as its name. The type of the field is set to the
implementation-defined default type. The position of the field is set to an implementation-
dependent value:
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5.1.3 DM_remDataSpecFId Method

Purpose

Remove the mining field with the specified name from the DM_LogicalDataSpec value.
Definition

CREATE METHOD DM_remDataSpecFld
(fieldName CHARACTER VARYING (DM MaxFieldAliasLength))

RETURNS DM_LogicalDataSpec
FOR DM_LogicalDataSpec
BEGIN

—— !! See Description

Definitional Rules

1) DM_MaxFieldAliasLength is the implementation-defined maximum number.of characters for string
representing a field name within a logical data specification.

Description
1) The method DM_remDataSpecFIid takes the following input,parameter:

a) a CHARACTER VARYING value fieldName.

[\
~

The result of the invocation DM_remDataSpecFId(fieldName) is determined as follows:
Case:
a) If fieldName is the null value, then SELF is returned.

b) If fieldName is not equal to the name of any field contained in SELF, then an exception conditig
raised: SQL/MM Data Mining eéxception — field not defined in data specification.

c) Otherwise, it is the DM JLogicalDataSpec value derived from SELF by deleting the field with a
name equal to fieldName from the set of fields contained in SELF. The positions of the fields in
returned value afe implementation-dependent.

U

nis

the
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5.14 DM_getNumFields Method

Purpose

Returns the number of fields of the DM_LogicalDataSpec value.
Definition

CREATE METHOD DM_getNumFields ()
RETURNS INTEGER
FOR DM_LogicalDataSpec
BEGIN

—— !'! See Description

Desg¢ription

1) Tlhe result of the invocation DM_getNumFields() is the number of fields contained-in the set of fields o
YELF.
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5.1.5 DM_getFldName Method

Purpose

Returns the name of the data mining field of the DM_LogicalDataSpec value at the specified position.
Definition

CREATE METHOD DM_getFldName (position INTEGER)
RETURNS CHARACTER VARYING (DM MaxFieldAliasLength)
FOR DM_LogicalDataSpec
BEGIN

—— !! See Description

Definitional Rules

1) DM_MaxFieldAliasLength is the implementation-defined maximum number’ ef-Characters for strings
representing a field name within a logical data specification.

Description

1) The method DM_getFidName takes the following input paramegter:

a) an INTEGER value position.

32) The result of the invocation DM_getFldName(positign) is determined as follows:

Case:

a) If position is greater than 0 (zero) and-less than or equal to the result of a call of
DM_getNumfFields(), then the name"“of the mining field with the associated number position.

b) Otherwise, an exception condition is raised: SQL/MM Data Mining exception — parameter out df
range.
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5.1.6 DM_setFldType Method

Purpose

Sets the field type of the field with the specified name contained in the DM_LogicalDataSpec value.
Definition

CREATE METHOD DM_setFl1ldType
(fieldName CHARACTER VARYING (DM MaxFieldAliasLength),

miningType INTEGER)
RETURNS DM_LogicalDataSpec
FOR DM_LogicalDataSpec
BEGIN

—— 1! See Description

Defihitional Rules

1) OM_MaxFieldAliasLength is the implementation-defined maximum numbet of ‘characters for strings
g@presenting a field name within a logical data specification.

=

Desg¢ription

1) Tlhe method DM_setFldType takes the following input parameters:
a) a CHARACTER VARYING value fieldName,

b) an INTEGER value miningType.

2) The following values for field types are defined:

Field type Code for field type
DM_Categorical 0 (zero)
BM-Numerical 1 (one)

Table 5 — Values for field types

L
_|

he result of the-invocation DM _setFldType(fieldName, miningType) is determined as follows:

Jase:

Q

I) if fieldName is the null value, then SELF is returned.

b) If fieldName is not equal to the name of any field contained in SELF, then an exception condition is

raised: SQL/MM Data Mining exception — field not defined in data specification.

c) If miningType is the null value, then the field type of the field with name fieldName of the set of
fields of SELF is reset to the implementation-defined default.

d) If miningType is not a value defined in Table 5 — Values for field types, then an exception
condition is raised: SQL/MM Data Mining Exception — parameter out of range.
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e) Otherwise, the field type of the field with a name equal to fieldName of the set of fields of SELF is
set to the value of miningType (see Table 5 — Values for field types).
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5.1.7 DM_getFidType Method

Purpose

Returns the type of the data mining field with the specified name of the DM_LogicalDataSpec value.

Definition

Defi

CREATE METHOD DM_getFldType
(fieldName CHARACTER VARYING (DM MaxFieldAliasLength))
RETURNS SMALLINT
FOR DM_LogicalDataSpec
BEGIN

—— 1! See Description

nitional Rules

1) OM_MaxFieldAliasLength is the implementation-defined maximum number of'characters for strings

—

Des

g¢presenting a field name within a logical data specification.

Cription

1) The method DM_getFIdType takes the following input parameter;

a

) a CHARACTER VARYING value fieldName.

2) The result of the invocation DM_getFIdType(fieldName) is determined as follows:

Q

30

(ase:

) If fieldName is not equal to the name of‘any field contained in SELF, then an exception condition ig
raised: SQL/MM Data Mining exceptiomn — field not defined in data specification.

If SELF is equal to SELF.DM_setFIldType(fieldName, v) for some SMALLINT value v representing
a field type, then v. For defined values for the field type see Table 5 — Values for field types on
page 28.

Otherwise, the null value.
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Purpose

ISO/IEC 13249-6:2006(E)

Determine whether a logical data specification is compatible with the existing logical data specification.

Definition

CREATE METHOD DM_isCompatible

RETURNS INTEGER

(dataSpec DM_LogicalDataSpec)

BEGIN

—— !! See Description

Description

type of F is DM_Numerical.

b) 0 (zero) otherwise.

FOR DM_LogicalDataSpec

a) a DM_LogicalDataSpec value dataSpec.

1) The method DM_isCompatible takes the following parameter:

) The result of the invocation DM_isCompatible(dataSpec) is determined as follows:

a) 1 (one) if dataSpec is compatible with SELF. This is the-case if for each field F in SELF, there i§ a
field G in dataSpec with an identical name. The type.of G shall be DM_Numerical whenever th¢

© ISO/IEC 2006 — All rights reserved
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5.2 DM_MiningData Type and Routines
5.2.1 DM_MiningData Type
Purpose

DM_MiningData is a description of data contained in tables, which represents the metadata required for
access to the data for data mining training, test or application runs.

Definition

CREATE TYPE DM_MiningData
AS (
DM_content CHARACTER LARGE OBJECT (DM _MaxContentLength)
)
INSTANTIABLE
NOT FINAL

STATIC METHOD DM_defMiningData
(tableName CHARACTER VARYING (DM MaxTableNameLength))
RETURNS DM_MiningData
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT,

METHOD DM_setFldAlias

(dataColumn CHARACTER VARYING (DM _MéxFieldNameLength),
aliasName CHARACTER VARYING (DM MaxFieldAliasLength))

RETURNS DM_MiningData

SELF AS RESULT

LANGUAGE SQL

DETERMINISTIC

CONTAINS SQL

CALLED ON NULL INPUT,

METHOD DM_genDataSpec()
RETURNS DM_LogicalDataSpec
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL

Defihitional Rules

1) DM_MaxContentLength is the implementation-defined maximum length for the DM_content of a
DM_MiningData-

2) DM_MaxTableNameLength is the implementation-defined maximum number of characters for the
name of atable.

3) DM“MaxFieldNameLength is the implementation-defined maximum number of characters for the
name of a field.

4) DM_MaxFieldAliasLength is the implementation-defined maximum number of characters for strings
representing a field name within a logical data specification.

Description

1) The DM_MiningData type provides for public use:
a) a method DM_defMiningData(CHARACTER VARYING),
b) a method DM_setFildAlias(CHARACTER VARYING, CHARACTER VARYING),
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c) a method DM_genDataSpec().
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DM_defMiningData Method

Purpose

Return the DM_MiningData value corresponding to the source table determined by the given name.

Definition

CREATE STATIC METHOD DM_defMiningData
(tableName CHARACTER VARYING (DM _MaxTableNameLength))

Defi

2) T

Q

RETURNS DM_MiningData
FOR DM_MiningData
BEGIN

—— 1! See Description

nitional Rules

M_MaxTableNameLength is the implementation-defined maximum numbenofcharacters for the
ame of a table.

Cription

he method DM_defMiningData takes the following input parameter:

a) a CHARACTER VARYING value tableName.

he result of the invocation DM_defMiningData(tableName) is determined as follows:

) If tableName identifies a valid table, then a value of DM_MiningData determined by the identified
table. For each column of the table of type tharacter, character varying, datetime, or numerical a
field description is created in the DM_MiningData value. The field has an associated name and an
associated alias name, which are bothridentical to the name of the column in the table.

Otherwise, an exception condition”is raised: SQL/MM Data Mining exception — invalid table name.

34
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5.2.3 DM_setFldAlias Method

Purpose

Define an alias name for a field contained in a DM_MiningData value.
Definition

CREATE METHOD DM_setFldAlias
(dataField CHARACTER VARYING (DM MaxFieldNameLength),
aliasName CHARACTER VARYING (DM MaxFieldAliasLength))
RETURNS DM_MiningData
FOR DM_MiningData
BEGIN

—— !! See Description

Definitional Rules

1) DM_MaxFieldNameLength is the implementation-defined maximum number of characters for the
name of a field.

2) DM_MaxFieldAliasLength is the implementation-defined maximum number of characters for strings
representing a field name within a logical data specification.

Description
1) The method DM_setFIdAlias takes the following,input parameters:
a) a CHARACTER VARYING value dataField,

b) a CHARACTER VARYING value aliasName.

DO
~

The result of the invocation DM setFldAlias(dataField, aliasName) is determined as follows:
a) If dataField is the null value, then SELF.

b) If aliasName is not the null value and there is a field contained in SELF with an alias name equgl to
aliasName, then(an exception condition is raised: SQL/MM Data Mining exception — alias alreagly in
use.

c) If dataFieldis a valid name of a field in SELF and aliasName is not the null value, then the aliag of
that field\is set to the value of aliasName.

d) If"dataFieldis a valid name of a field in SELF and it is not the alias of any other field in SELF, ahd
aliasName is the null value, then the alias of that field is set to the value of dataField.

e) It dataFieldis the alias of some other field in SELF and aliasName is the null value, then an
exception condition is raised: SQL/MM Data Mining exception — alias already in use.

f) Otherwise, an exception condition is raised: SQL/MM Data Mining exception — invalid field name.
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5.24 DM_genDataSpec Method
Purpose

Generates value of type DM_genDataSpec.
Definition

CREATE METHOD DM_genDataSpec()
RETURNS DM_LogicalDataSpec
FOR DM_MiningData
BEGIN

—— !l See Description

Desg¢ription

he result of the invocation DM_genDataSpec() is a value of type DM_LogicalDataSpec consisting of
set of fields derived from the set of fields contained in SELF. For each field\h"SELF, a field is
bntained in the DM_LogicalDataSpec value. Each field in the DM_LogicalDataSpec has an
ssociated name, which is identical to the alias name of the corresponding field in SELF.

OO o

n
m

ach field in the DM_LogicalDataSpec value has an associated default field type derived from the dat
ype of the field contained in SELF. The field type is derived aecerding to the following mapping:

—

(ase:

Q

) If the field in DM_MiningData is of numerical types.then the field type is set to DM_Numerical (see
Table 5 — Values for field types in Subclause 5:1.6, “DM_setFieldType Method”.).

Note: The exact mapping of datetimes to numbers for the processing by a data mining algorithm is
implementation-defined.

b) Otherwise, the field type is set to DM-.Categorical (see Table 5 — Values for field types in
Subclause 5.1.6, “DM_setFieldType*Method”.).
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5.3 DM_ApplicationData Type and Routines
5.3.1 DM_ApplicationData Type
Purpose

The DM_ApplicationData type is the description of a single input row that can be used for the application
of a data mining model.

Definition

CREATE TYPE DM _ApplicationData
AS (
DM_content CHARACTER LARGE OBJECT (DM_MaxContentLength)

)
INSTANTIABLE
NOT FINAL

METHOD DM_genDataSpec ()
RETURNS DM_LogicalDataSpec
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL,

METHOD DM_impApplData
(inputRow CHARACTER LARGE OBJECT(DM MaxContentLength))
RETURNS DM_ApplicationData
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT

Definitional Rules

1) DM_MaxContentLength is the implementation-defined maximum length for DM_content of a
DM _ApplicationData.

Description
1) The DM_ApplicationDatatype provides for public use:
a) a method DM_génDataSpec(),

b) a method DM) impApplData(CHARACTER LARGE OBJECT(DM_MaxContentLength)).
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5.3.2 DM_genDataSpec Method
Purpose

Return the DM_LogicalDataSpec corresponding to SELF.
Definition

CREATE METHOD DM_genDataSpec ()
RETURNS DM_LogicalDataSpec

FOR DM_ApplicationData
BEGIN

—— !'! See Description

Desg¢ription

The result of the invocation DM_genDataSpec() is a value of type DM_LogicalDataSpec with a field fg
epch input value in the input data of DM_impApplData. Each of these fields-hasthe field type
OM_Numerical if the given value for a field represents a numerical values

=
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5.3.3 DM_impApplData Method

Purpose

Return the DM_ApplicationData value containing field names and their associated values for a single

input row corresponding to the given input parameter.

Definition

CREATE STATIC METHOD DM_impApplData
(inputRow CHARACTER LARGE OBJECT (DM_MaxContentLength))

1

1

DO

(%)

RETURNS DM_ApplicationData
FOR DM_ApplicationData
BEGIN

—— !! See Description

Definitional Rules

) DM_MaxContentLength is the implementation-defined maximum length.foerthe DM_content of a
DM _ApplicationData.

Description
) The method DM_impApplData takes the following input parameter:
a) a CHARACTER LARGE OBJECT value inputRow;

) The value of inputRow is a valid representation of‘application input data if it is a well-formed XML
element (see XML 1.0). It shall be a single element and match the declaration of type 'row' as defi
by:

<!ELEMENT row (column*) >
<!ELEMENT column (#PCDATA) ~>
<!ATTLIST column

name CDATA REQUIRED

null ( true | false ) "false"
>

A value of the attribate "name" is interpreted as the name of mining field. The content of an eleme
interpreted as the“value of the named mining field. The order of the elements is not relevant.

If the data for seme field is null, then it is represented by an element where the attribute “null” has
value “true’-

) The result of the invocation DM_impApplData(inputRow) is determined as follows:

Case:

ned

nt is

the

a) It InputHow is a valid representaiion of applicafion input data, then a value of DM_ApplicationData

corresponding to the input data.

4) Otherwise, an exception condition is raised: SQL/MM Data Mining exception — invalid application input

data format.
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Association Rules

DM_RuleSettings Type and Routines

DM_RuleSettings Type

Purpose

The

DM_RuleSettings type is the description of the settings that are used to generate a rule model.

Defi

hition

CREATE TYPE DM_RuleSettings
AS (
DM_content CHARACTER LARGE OBJECT (DM _MaxContentLength)
)
INSTANTIABLE
NOT FINAL

STATIC METHOD DM_impRuleSettings
(inputSettings CHARACTER LARGE OBJECT (DM _MaxX€ontentLength))
RETURNS DM_RuleSettings
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT,

METHOD DM_expRuleSettings()
RETURNS CHARACTER LARGE OBJECT (DM _MaxContentLength)
DETERMINISTIC
CONTAINS SQL,

METHOD DM_setRuleFilter (ruleFilte¥’ DM RuleFilter)
RETURNS DM_RuleSettings
SELF AS RESULT
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
CALLED ON NULL INPUT,

METHOD DM_getRuleEilter ()
RETURNS DM _RuleFilter
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL,

METHOD DM/{“setMinSupport (support DOUBLE PRECISION)
RETURNS DM_RuleSettings
SELE/AS RESULT
LANGUAGE SQL
DETERMINISTIC

CONTAINS SQL

40

cALLLD UN NULL ITNFUL,

METHOD DM_getMinSupport ()
RETURNS DOUBLE PRECISION
LANGUAGE SQL
DETERMINISTIC
CONTAINS SOQL,
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METHOD DM_setMinConf (confidence DOUBLE PRECISION)
RETURNS DM_RuleSettings
SELF AS RESULT
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
CALLED ON NULL INPUT,

METHOD DM_getMinConf ()
RETURNS DOUBLE PRECISION
LANGUAGE SQL
DETERMINISTIC

OONT A TALC
pay

faVats
TITTIND Oy

METHOD DM_setMaxLength (maxRuleLength INTEGER)
RETURNS DM_RuleSettings
SELF AS RESULT
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
CALLED ON NULL INPUT,

METHOD DM_getMaxLength ()
RETURNS INTEGER
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL,

METHOD DM_useRuleDataSpec(logicalDataSpecification DM_LogicalDataSpec)
RETURNS DM_RuleSettings
SELF AS RESULT
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
CALLED ON NULL INPUT,

METHOD DM_getRuleDataSpec ()
RETURNS DM_LogicalDataSp€gc
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL,

METHOD DM_setGroup(groupField CHARACTER VARYING (DM MaxFieldAliasLengtH
RETURNS DM_Rulefettings
SELF AS RESULT
LANGUAGE SQL
DETERMINISTIC
CONTAINSNSQL
CALLED\ON NULL INPUT,

~
~

METHQR~'DM_getGroup ()
RETURNS CHARACTER VARYING (DM MaxFieldAliasLength)
TANGUAGE SQL
DETERMINISTIC
CONTAINS SQL,

METHOD DM_setSequence
(sequenceField CHARACTER VARYING(DM MaxFieldAliasLength))
RETURNS DM_RuleSettings
SELF AS RESULT
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
CALLED ON NULL INPUT,
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METHOD DM_getSequence ()
RETURNS CHARACTER VARYING (DM MaxFieldAliasLength)
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL

Definitional Rules

1) DM_MaxContentLength is the implementation-defined maximum length for the DM_content of a
DM_RuleSettings.

Desg¢ription

1) The DM_RuleSettings type provides for public use:

a) a method DM_impRuleSettings(CHARACTER LARGE OBJECT(DM_MaxContentkength)),
b) a method DM_expRuleSettings(),

c) a method DM_setRuleFilter(DM_RuleFilter),

d) a method DM_getRuleFilter(),

e) a method DM _setMinSupport(DOUBLE PRECISION),

f)l a method DM_getMinSupport(),

g) a method DM_setMinConf(DOUBLE PRECISION);

h) a method DM_getMinConf(),

i) a method DM_setMaxLength(INTEGER),

i) a method DM_getMaxLength(),

k) a method DM_useRuleDataSpec(DM_LogicalDataSpec),

)] a method DM_getRuleDataSpec(),

3

) @ method DM_setGroup(CHARACTER VARYING),

>

) a method DM getGroup(),

o) a method DM _setSequence(CHARACTER VARYING),

p|) a-method DM_getSequence().
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6.1.2 DM_impRuleSettings Method

Purpose

Return a specified value of type DM_RuleSettings.
Definition

CREATE STATIC METHOD DM_impRuleSettings
(inputSettings CHARACTER LARGE OBJECT (DM _MaxContentLength))
RETURNS DM_RuleSettings
FOR DM_RuleSettings
BEGIN

—— !! See Description

Definitional Rules

1) DM_MaxContentLength is the implementation-defined maximum length forthe DM_content of a
DM_RuleSettings.

Description
1) The method DM_impRuleSettings takes the following input-parameter:

a) a CHARACTER LARGE OBJECT value inputSettings: The format of this value is implementatipn-

dependent, but for any one implementation the fermat is the same as that used by
DM_expRuleSettings.

32) The result of the invocation DM_impRuleSettings(inputSettings) is determined as follows:

Case:

a) If there is a value v of type DM>RuleSettings such that inputSettings = v.DM_expRuleSettings
then v.

b) Otherwise, an exception condition is raised: SQL/MM Data Mining exception — invalid settings
format.
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6.1.3 DM_expRuleSettings Method
Purpose

Return a CHARACTER LARGE OBJECT value representing the settings for association rule or sequence
rule discovery contained in the DM_content value of the DM_RuleSettings value.

Definition

CREATE METHOD DM expRuleSettings ()
RETURNS CHARACTER LARGE OBJECT (DM _MaxContentLength)
FOR DM_RuleSettings
BEGIN

—— !'! See Description

Defipitional Rules

M_MaxContentLength is the implementation-defined maximum length for the-DM_content of a
M_RuleSettings.

009

Desg¢ription

—

he result of the invocation DM_expRuleSettings() is a CHARACGTER LARGE OBJECT value
presenting the settings for association rule or sequence rule discovery contained in SELF. This
presentation is implementation-dependent.

= =
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6.1.4 DM_setRuleFilter Method

Purpose

This method sets a rule filter in a value of a settings object for association rule or sequence rule
discovery. Rule models created using the resulting value of DM_RuleSettings shall conform to the
restrictions set forth in the filter.

Definition

CREATE METHOD DM_setRuleFilter (ruleFilter DM_RuleFilter)
RETURNS DM_RuleSettings
FOR DM_RuleSettings
BEGIN

—— !! See Description

Description

1) The method DM_setRuleFilter takes the following input parameter:

a) a DM_RuleFilter value ruleFilter.

32) The result of the invocation DM_setRuleFilter(ruleFilter) isidetermined as follows:
Case:

a) If ruleFilter is the null value, then a value of type DM_RuleSettings without any filter for rule
restriction.

b) Otherwise, a value v of type DM_RuleSettings that is identical to SELF except that the method
invocation v.DM_getRuleFilter() = ruleFilter.
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6.1.5

Purpose

DM_getRuleFilter Method

This method returns the rule filter contained in SELF.

Definition

a)

CREATE METHOD DM_getRuleFilter ()

RETURNS DM_RuleFilter

FOR DM_RuleSettings
BEGIN

—— !l See Description

Cription

he result of the invocation DM_getRuleFilter() is determined as follows:

If no rule filter is contained in SELF, then the null value.

Otherwise, the value of type DM_RuleFilter contained in SELF.

46
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6.1.6 DM_setMinSupport Method

Purpose

Sets the minimum support in a value of a settings object for association rule or sequence rule discovery.
Definition

CREATE METHOD DM_setMinSupport ( support DOUBLE PRECISION)
RETURNS DM_RuleSettings
FOR DM_RuleSettings
BEGIN

—— !! See Description

Description

1) The method DM_setMinSupport takes the following input parameter:

a) a DOUBLE PRECISION value support.

2) The result of the invocation DM_setMinSupport(support) is determined as follows:

Case:

a) If supportis negative or greater than 100, then an exeeption condition is raised: SQL/MM Data
Mining exception — parameter out of range.

b) Otherwise a value of type DM_RuleSettings:copied from SELF that will return the value of the
parameter support if DM_getMinSupport()is called on it.
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6.1.7

DM_getMinSupport Method

Purpose

Returns the minimum support that was specified as a parameter for the search for association rule or
sequence rule discovery.

Definition

CREATE METHOD DM_getMinSupport ()

RETURNS DOUBLE PRECISION
FOR DM_RuleSettings
BEGIN

—-— !'! See Description

Desg¢ription

1) Tlhe result of the invocation DM_getMinSupport() is determined as follows:

a

Jase:

If SELF is equal to SELF.DM_setMinSupport(v) for some DOUBLE PRECISION value v, then v.

Otherwise, the null value, indicating that a numerical value for the minimum support will be
determined during the data mining run.

48
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6.1.8 DM_setMinConf Method
Purpose

Sets the minimum confidence in a value of a settings object for association rule or sequence rule
discovery.

Definition

CREATE METHOD DM setMinConf (confidence DOUBLE PRECISION)
RETURNS DM_RuleSettings
FOR DM_RuleSettings
BEGIN

—— !'! See Description

Description

1) The method DM_setMinConftakes the following input parameter:

a) a DOUBLE PRECISION value confidence.

2) The result of the invocation DM_setMinConf(confidence) is deteérmined as follows:
Case:

a) If confidence is negative or greater than 100, then,an exception condition is raised: SQL/MM Dpta
Mining exception — parameter out of range.

b) Otherwise, a value v of type DM_RuleSettings that is identical to SELF except that the method
invocation v.DM_getMinConf() = confidence.
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6.1.9 DM_getMinConf Method

Purpose

Returns the minimum confidence in a value of a settings object for association rule or sequence rule
discovery.

Definition

CREATE METHOD DM_getMinConf ()

RETURNS DOUBLE PRECISION
FOR DM_RuleSettings
BEGIN

—— !l See Description

Desg¢ription

1) Tlhe result of the invocation DM_getMinConf() is determined as follows:

Qase:

a) If SELFis equal to SELF.DM_setMinConf(v) for some DOUBLE PRECISION value v, then v.

b) Otherwise, the null value, to indicate that the minimum confidence will be determined during the
data mining run.
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6.1.10 DM_setMaxLength Method

Purpose

Sets the maximum rule length in a value of a settings object for association rule or sequence rule
discovery.

Definition

CREATE METHOD DM setMaxLength (rulelLength INTEGER)
RETURNS DM_RuleSettings
FOR DM_RuleSettings
BEGIN

—— !'! See Description

Description

1) The method DM_setMaxLength takes the following input parameter:

a) an INTEGER value ruleLength.

32) The result of the invocation DM_setMaxLength(ruleLength) is’determined as follows:

Case:

a) If ruleLength is less than 2, then an exception condition is raised: SQL/MM Data Mining exceptfon —
parameter out of range.

b) Otherwise, a value v of type DM_RuleSettings that is identical to SELF except that the method
invocation v.DM_getMaxLength() = ruleLength.
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6.1.11 DM_getMaxLength Method

Purpose

Returns the maximum rule length in a value of a settings object for association rule or sequence rule
discovery.

Definition

CREATE METHOD DM _getMaxLength ()

RETURNS INTEGER
FOR DM_RuleSettings
BEGIN

—— !'! See Description

Desg¢ription

1) The result of the invocation DM _getMaxLength() is determined as follows:

Qase:

a) If SELFis equal to SELF.DM_setMaxLength(v) for some INTEGER value v > 1 (one), then v.

b) Otherwise, the null value, to indicate that the rule length.is_unlimited.
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6.1.12 DM_useRuleDataSpec Method

Purpose

Specify a DM_LogicalDataSpec value for the DM_RuleSettings value. The DM_LogicalDataSpec value

determines valid DM_MiningData values, which can be processed in a training run.
Definition

CREATE METHOD DM useRuleDataSpec

(logicalDataSpecification DM_LogicalDataSpec)
RETURNS DM_RuleSettings
FOR DM_RuleSettings
BEGIN

—— !! See Description

Description
1) The method DM_useRuleDataSpec takes the following input parameter:

a) a DM_LogicalDataSpec value logicalDataSpecification.

DO
~

The result of the invocation DM_useRuleDataSpec(logicalPataSpecification) is determined as follg
Case:

a) If logicalDataSpecification is the null value, theha DM_RuleSettings value containing no logica
data specification but otherwise identical tQ«SELF.

b) If SELF.DM_getGroup() = group (not nult) and group is not contained in logicalDataSpecificatio
then an error condition is raised: SQL/MM Data Mining exception - field not defined in data
specification.

c) If SELF.DM_getSequence() =Sequence (not null) and sequence is not contained in

logicalDataSpecification, then an error condition is raised: SQL/MM Data Mining exception - fie
not defined in data specification.

specification.

WS

d

d) Otherwise, it is the)DM_RuleSettings value containing logicalDataSpecification as the logical data
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6.1.13 DM_getRuleDataSpec Method

Purpose

Returns the logical data specification defined for a rule settings.
Definition

CREATE METHOD DM_getRuleDataSpec ()
RETURNS DM_LogicalDataSpec
FOR DM_RuleSettings
BEGIN

—— !'! See Description

Desg¢ription
1) The result of the invocation DM_getRuleDataSpec() is determined as follows:

Jase:

a) If SELFis equal to SELF.DM_useRuleDataSpec(v) for some DM cbogicalDataSpec value v, then v

b) Otherwise, the null value.
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6.1.14 DM_setGroup Method

Purpose

Specifies the field used to identify the group (e.g. purchase transaction) for mining association rules or
sequence rules. The group field will hold information to group all the items that belong to one item set. In

the case of sequence rule discovery, ordering by the group field will define the order of the sequence

Definition

S.

CREATE METHOD DM_setGroup ()
(groupField CHARACTER VARYING (DM MaxFieldAliasLength))
RETURNS DM_RuleSettings
FOR DM_RuleSettings
BEGIN

—— !! See Description

Definitional Rules

1) DM_MaxFieldAliasLength is the implementation-defined maximum humber of characters for string
representing a field name within a logical data specification.

Description

1) The method DM_setGroup takes the following input parameter:

a) a CHARACTER VARYING value groupField.

) The result of the invocation DM_setGroup(groupField) is determined as follows:
Case:

a) If groupField is the null valuesthen a value of type DM_RuleSettings not containing a group fiel
but otherwise identical to SELF.

b) If SELF.DM_getRuleDataSpec() = ds (not null) and no field with name groupField is contained
ds, then an exception/condition is raised: SQL/MM Data Mining exception — field not defined in
specification.

c) Otherwisesitds the DM_RuleSettings value containing the field named groupField as the group
field.

U

Q.

data

ng
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6.1.15

Purpose

DM_getGroup Method

Returns the group field name defined for a rule settings.

Definition

CREATE METHOD DM_getGroup ()

RETURNS CHARACTER VARYING (DM MaxFieldAliasLength)

FOR DM_RuleSettings
BEGIN

—— !l See Description

Defipitional Rules

1) OM_MaxFieldAliasLength is the implementation-defined maximum number of characters for strings

=

e¢presenting a field name within a logical data specification.

Desgription

1) Tlhe result of the invocation DM_getGroup() is determined as follows:

Jase:

a) If SELFis equal to SELF.DM_setGroup(v) for some €HARACTER VARYING value v, then v.

b) Otherwise, it is the null value.

56
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6.1.16 DM_setSequence Method
Purpose

Defines the field used to identify the item sets belonging to the same sequence (e.g. of purchase
transactions) for sequence rule discovery. This also specifies that data mining sequence rule discove

ry

shall be performed. The sequence field will hold information to group all the item sets that belong to one

sequence.

Definition

CREATE METHOD DM_setSequence ()
(sequenceField CHARACTER VARYING (DM MaxFieldAliasLength)))
RETURNS DM_RuleSettings
FOR DM_RuleSettings
BEGIN

—— !! See Description

Definitional Rules

1) DM_MaxFieldAliasLength is the implementation-defined maximum number of characters for string
representing a field name within a logical data specification.

Description
1) The method DM_setSequence takes the following input parameter:

a) a CHARACTER VARYING value sequenceField.

[\
~

The result of the invocation DM_setSequence(sequenceField) is determined as follows:

Case:

a) If sequenceField is the nullvattue, then a value of type DM_RuleSettings not containing a sequ
field but otherwise identical to SELF.
in ds, then an exception condition is raised: SQL/MM Data Mining exception — field not defined

data specification.

c) Otherwisgit is the DM_RuleSettings value containing the field named sequenceField as the
sequenee field.

U

eNce

b) If SELF.DM_getRuleDataSpec() = ds (not null) and no field with name sequenceField is contaifed

in
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6.1.17

Purpose

DM_getSequence Method

Returns the sequence field name defined for a rule settings. If the null value is returned, then no
sequence field is contained in SELF, and association rule discovery shall be performed.

Definition

Defi

1) O

—

Des
1) T

g

CREATE METHOD DM getSequence ()

RETURNS CHARACTER VARYING (DM MaxFieldAliasLength)
FOR DM_RuleSettings
BEGIN

—— !'! See Description

hitional Rules

M_MaxFieldAliasLength is the implementation-defined maximum number.of characters for strings
g¢presenting a field name within a logical data specification.

Cription

he result of the invocation DM_getSequence() is determined.as.follows:

a) If SELFis equal to SELF.DM_setSequence(v) forxsome CHARACTER VARYING value v, then v.

Otherwise, it is the null value.
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6.2 DM_RuleBIdTask type and Routines
6.2.1 DM_RuleBldTask Type
Purpose

A DM_RuleBldTask represents the information about a search for association rules or sequence rules, in
particular the input data and the parameter settings. The type provides a method for computing a data
mining rule model.

Definition

CREATE TYPE DM_RuleBldTask
AS (
DM_content CHARACTER LARGE OBJECT (DM_MaxContentLenggth)
)
INSTANTIABLE
NOT FINAL

STATIC METHOD DM_defRuleBldTask
(trainData DM_MiningData, settings DM_RuleSettings)
RETURNS DM_RuleBldTask
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
CALLED ON NULL INPUT,

METHOD DM_getRuleTrnData()
RETURNS DM_MiningData
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQIL,

METHOD DM_getRuleSettings()
RETURNS DM_RuleSettings
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL,

METHOD DM_buildRuléModel ()
RETURNS DM_RuleModel
LANGUAGE SQL
NOT DETERMINISTIC
CONTAINS ,-SQL

Definitional Rules

1) DM_MaxGContentLength is the implementation-defined maximum length for the DM_content of a
DM_RuleBldTask

Description
11 e type Dv-RufeBid Task provides for pubtic Use:
a) a method DM_defRuleBldTask(DM_MiningData, DM_RuleSettings),

b) a method DM_getRuleTrnData(),
¢) amethod DM_getRuleSettings(),
d) a method DM_buildRuleModel().
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6.2.2 DM_defRuleBldTask Method

Purpose

Given a DM_MiningData value and a DM_RuleSettings value return the corresponding DM_RuleBldTask
value.

Definition

CREATE STATIC METHOD DM defRuleBldTask

1) T

)

(trainData DM_MiningData, settings DM_RuleSettings)
RETURNS DM_RuleBldTask
FOR DM_RuleBldTask
BEGIN

—— 1! See Description

Cription

he method DM_defRuleBldTask takes the following input parameters:

) a DM_MiningData value trainData,

a DM_RuleSettings value settings.

he result of the invocation DM_defRuleBldTask(trainData, settings) is determined as follows:

ase:
If settings is the null value, then an exception‘Condition is raised: SQL/MM Data Mining exception +
null settings.
If trainData is the null value, then an-exception condition is raised: SQL/MM Data Mining exception
—null input data.
If settings.DM_getRuleDataSpec().isCompatible(trainData.DM_genDataSpec()) equals 1 (one),

then a DM_RuleBldTask Value bt such that bt. DM_getRuleTrnData() equals frainData and
bt.DM_getRuleSettings() equals settings.

) Otherwise, an exeeption condition is raised: SQL/MM Data Mining exception — data and data

specification nat.compatible.

60
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6.2.3 DM_getRuleTrnData Method

Purpose

Return the DM_MiningData value representing the training data for the given DM_RuleBldTask value.
Definition

CREATE METHOD DM_getRuleTrnData()
RETURNS DM_MiningData
FOR DM_RuleBldTask
BEGIN

1

See Description

END

Description

1) The result of the invocation DM_getRuleTrnData() is determined as follows;

Case:

a) If SELF does not contain a valid representation of a DM_MiningData value for training, then thg null
value.

b) Otherwise, it is the DM_MiningData value contained.in SELF.
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6.2.4 DM_getRuleSettings Method

Purpose

Return the value of type DM_RuleSettings representing the settings of association rule or sequence rule
discovery.

Definition

CREATE METHOD DM _getRuleSettings()

RETURNS DM_RuleSettings
FOR DM_RuleBldTask
BEGIN

——!! See Description

END

Desg¢ription

1) The result of the invocation DM_getRuleSettings() is:

Jase:

a) If SELF does not contain a valid representation of a DM_RuleSéttings value, then the null value.

b) Otherwise, it is the DM_RuleSettings value representing.the settings to be used for the training
phase.
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6.2.5 DM_buildRuleModel Method

Purpose

Return a specified value of type DM_RuleModel.
Definition

CREATE STATIC METHOD DM_buildRuleModel ()
RETURNS DM_RuleModel
FOR DM_RuleBldTask
BEGIN

—— !! See Description

Description
1) The result of the invocation DM_buildRuleModel() is determined as follows:

Case:

a) If DM_buildRuleModel() is successful, then an implementation-dependent value of type
DM_RuleModel determined by the information contained inSELF.

b) Otherwise, an exception condition is raised: SQL/MM-Data Mining exception — model computaiion
failed.
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6.3 DM_RuleModel Type and Routines
6.3.1 DM_RuleModel Type
Purpose

The DM_RuleModel type represents models that are the result of the search for association rules or
sequence rules.

Definition

CREATE TYPE DM_RuleModel
AS (
DM_content CHARACTER LARGE OBJECT (DM _MaxContentLength)
)
INSTANTIABLE
NOT FINAL

STATIC METHOD DM_impRuleModel
(inputModel CHARACTER LARGE OBJECT (DM_MaxContentDength))
RETURNS DM_RuleModel
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT,

METHOD DM_getRuleMdlType ()
RETURNS INTEGER
LANGUAGE SQL
DETERMINISTIC
CONTAINS SOQL,

METHOD DM_expRuleModel ()
RETURNS CHARACTER LARGE OBJECT(DM MaxContentLength)
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL,

METHOD DM_applyRuleModel
(inputItemSet CHARACTER VARYING (DM MaxItemSetLength))
RETURNS TABLE (ITEMMCHARACTER VARYING (DM MaxItemLength),
SUPPORT REAL, CONFIDENCE REAL)

LANGUAGE SQL

DETERMINISTIC

CONTAINS SQLs

RETURNS NULL ON NULL INPUT,

METHOD DM/{getNumItemSets ()
RETURNS INTEGER
LANGUAGE SQL
BETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT,

METHOD DM_getNumSequences ()
RETURNS INTEGER
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT,
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METHOD DM_getNumRules ()
RETURNS INTEGER
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT,

METHOD DM_filterRules (ruleFilter DM_RuleFilter)
RETURNS DM_RuleModel
SELF AS RESULT
LANGUAGE SQL
DETERMINISTIC

oML TALS O AT
P\ v W B ) W A A W

CALLED ON NULL INPUT,

METHOD DM_getNumTIransacts ()
RETURNS INTEGER
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT,

METHOD DM_getItemSets ()
RETURNS TABLE (ITEMSETID INTEGER, SUPPORT REAL, ~LIFT REAL,
ITEM CHARACTER VARYING (DM _MaxItemkength),
ITEMNAME CHARACTER VARYING (DM MaxkItemLength))
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL,

METHOD DM_getRules ()

RETURNS TABLE ( ID INTEGER,
HEADNAME CHARACTERPVARYING (DM _MaxItemLength),
HEAD CHARACTER VARYING (DM MaxItemLength),
BODYID INTEGER,\ LENGTH INTEGER,
BODYTEXT CHARACTER VARYING (DM _MaxBodyLength),
SUPPORT REAIL),* CONFIDENCE REAL, LIFT REAL)

LANGUAGE SQL

DETERMINISTIC

CONTAINS SQL

RETURNS NULL ON NULL NENPUT,

METHOD DM_getRuleBodies ()

RETURNS TABLE (("\BODYID INTEGER,
ITEM CHARACTER VARYING (DM MaxItemLength),
ITEMNAME CHARACTER VARYING (DM _MaxItemLength))

LANGUAGE ~S0OL

DETERMINISTIC

CONTAZENS SQL

RETURNS NULL ON NULL INPUT,

METHOD DM_getSequences ()
RETURNS TABLE (SEQID INTEGER, NUMITEMSETS INTEGER, NUMITEMS INTEGER
SUPPORT REAL, LIFT REAL,
MEANTIMEDIFF REAL, STDDEVTIMEDIFF REAL,
SEQTEXT CHARACTER VARYING (DM MaxBodvILength))

LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL,

METHOD DM_getSeqgDetails ()

RETURNS TABLE (SEQID INTEGER, POSITION INTEGER, ITEMSETID INTEGER,
ITEMSETTEXT CHARACTER VARYING (DM _MaxBodyLength),
MEANTIMEDIFF REAL, STDDEVTIMEDIFF REAL,
ITEMSETTEXT CHARACTER VARYING (DM _MaxBodyLength))

LANGUAGE SQL

DETERMINISTIC

CONTAINS SQL,
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Defihitional Rules

Desgription

66

METHOD DM_getSeqgRules ()

RETURNS TABLE (SEQRULEID INTEGER,
BODYSEQID INTEGER, HEADSEQID INTEGER,
BODYSEQTEXT CHARACTER VARYING (DM _MaxBodyLength),
HEADSEQTEXT CHARACTER VARYING (DM _MaxBodyLength),
NUMITEMSETS INTEGER, NUMITEMS INTEGER,
SUPPORT REAL, CONFIDENCE REAL, LIFT REAL,
MEANTIMEDIFF REAL, STDDEVTIMEDIFF REAL)

LANGUAGE SQL

DETERMINISTIC

CONTAINS SQL,

METHOP—PM—getRutebtaFasi—C
RETURNS DM_RuleBldTask
LANGUAGE SQL
DETERMINISTIC

CONTAINS SQL

OM_MaxContentLength is the implementation-defined maximum length for the DM_content of a
OM_RuleModel.

OM_MaxltemLength is the implementation-defined maximum number of chasacters for an entry in the
HEAD or HEADNAME columns of table DM_getRules() as well as the ITEM or ITEMNAME columns @
tgble DM_getRuleBodies() and DM_applyRuleModel(itemset).

OM_MaxBodyLength is the implementation-defined maximum number of characters for an entry in the
BODYTEXT column of table DM_getRules().
O
a

M_MaxltemSetLength is the implementation-defined maximium number of characters for a value of
N item set.

The DM_RuleModel type provides for public-use:
a) a method DM_impRuleModel(CHARACTER LARGE OBJECT(DM_MaxContentLength)),
b) a method DM_getRuleMdIType(),
c) a method DM_expRuleModel),
d) a method DM_applyRuleModel(CHARACTER VARYING(DM_MaxltemSetLength)),
e) a method DM_getNumltemSets(),
a method DM_getNumSequences(),
a method DML getNumRules(),
a method\PDM _filterRules(DM_RuleFilter),
)| a method DM_getNumTransacts(),
j)| & method DM_getltemSets(),
ky—amethodDM —getRufesy);
I) a method DM_getRuleBodies(),
m) a method DM_getSequences(),
n) a method DM_getSeqDetails(),
o) a method DM_getSeqRules(),
p) a method DM_getRuleBIdTask().

—n
—

>0
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6.3.2 DM_impRuleModel Method
Purpose

Return a specified value of type DM_RuleModel.
Definition

CREATE STATIC METHOD DM_impRuleModel
(inputModel CHARACTER LARGE OBJECT (DM _MaxContentLength))
RETURNS DM_RuleModel
FOR DM_RuleModel
BEGIN

—-1! See Description

END
Definitional Rules

1) DM_MaxContentLength is the implementation-defined maximum length forthe DM_content of a
DM _RuleModel.

Description

1) The method DM_impRuleModel takes the following input parameter:

a) a CHARACTER LARGE OBJECT value inputModel.

2) The result of the invocation DM_impRuleModel(inpttModel) is determined as follows:

Case:

a) If inputModel contains an XML document defined by the PMML schema with exactly one
AssociationModel or SequenceMaodel element, then a value of type DM_RuleModel representing
the given PMML model.

b) If inputModel contains an'XML document defined by the PMML schema with more than one
AssociationModel or SeguenceModel element, then a value of type DM_RuleModel representing

the first of the models!

c) Otherwise, an.exception condition is raised: SQL/MM Data Mining exception — invalid import
format.
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6.3.3 DM_getRuleMdIType Method

Purpose

Returns the type of a rule model, which can be either an association rule model or a sequence rule

model.

Definition

CREATE METHOD DM getRuleMdlType ()

RETURNS INTEGER
FOR DM_RuleModel
BEGIN

—— !'! See Description

Desg¢ription

1) The result of the invocation DM_getRuleMdIType() is determined as follows:

Jase:

O

a) 1 (one) if SELF contains an association rule mode.

2, otherwise. In this case SELF contains a sequence rulesmodel.

68
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6.3.4 DM_expRuleModel Method

Purpose

Return the CHARACTER LARGE OBJECT representation of the rule model corresponding to SELF.
Definition

CREATE METHOD DM_expRuleModel ()
RETURNS CHARACTER LARGE OBJECT (DM_MaxContentLength)
FOR DM_RuleModel
BEGIN

—— !! See Description

Definitional Rules

1) DM_MaxContentLength is the implementation-defined maximum length for’the’ DM_content of a
DM_RuleModel.

Description

1) The result of the invocation DM_expRuleModel () is a CHARACTER LARGE OBJECT value that
contains an XML document conforming to the PMML schemawith exactly one AssociationModel g
SequenceModel element, representing the rule model contained in SELF.

—
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6.3.5 DM_applyRuleModel Method
Purpose
This method computes the result of applying an association rule model to an item set.

Definition

CREATE METHOD DM _applvyRuleModel

(itemSet CHARACTER VARYING (DM MaxItemSetLength))
RETURNS TABLE (ITEM CHARACTER VARYING (DM MaxItemLength),
SUPPORT REAL, CONFIDENCE REAL)
FOR DM_RuleModel
BEGIN

——1!! See Description

END
nitional Rules

M_ MaxltemSetLength is the implementation-defined maximum number-of charaters for a value of
h item set.

M_ MaxltemLength is the implementation-defined maximum Aumber of charaters for an entry in the
[EM column of the table returned by DM_applyRuleModel.

Cription

he method DM_applyRuleModel takes the following input parameter:

) a CHARACTER VARYING value itemSet.

he result of the invocation DM_applyRuleModel(itemSet) is determined as follow:

ase:

) If SELF.DM_getRuleMdIType() equals 2, an exception condition is raised: SQL/MM Data Mining

exception — sequence model cannot be applied to item sets.

If SELF.DM_getRuleMdIType() equals 1 and itemSet is a valid representation of an input item set
for rule model-application, then a table containing a row for each item that can be inferred from
itemSet using_the association rule model contained in SELF.

The value\of itemSet is a valid representation of an item set input for rule model application if it is g
well-formed XML element (see XML 1.0). The element shall match the declaration of type 'itemset'
as defined by:

NELEMENT Itemset (Item*) >

<JELEMENT Item (#PCDATA) >

The content of an element item is interpreted as a potential item of an association rule. The order
of the elements is not relevant.

c) Otherwise, an exception condition is raised: SQL/MM Data Mining exception — invalid application

70

input data format.
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6.3.6 DM_getNumlitemSets Method

Purpose

Returns the number of item sets contained in the DM_content of a value of DM_RuleModel.
Definition

CREATE METHOD DM_getNumItemSets ()
RETURNS INTEGER
FOR DM_RuleModel
BEGIN

—— 1

See Description

Description

1) The result of the invocation DM_getNumltemSets() is determined as follows:

Case:
a) If SELF.DM_contentis the null value, then the null value.

b) Otherwise, the number of item sets contained in SELF.DM’ content.
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6.3.7

Purpose

DM_getNumSequences Method

Returns the number of sequences contained in the DM_content of a value of DM_RuleModel.

Definition

CREATE METHOD DM_getNumSequences ()

RETURNS INTEGER

FOR DM_RuleModel
BEGIN

—— !'! See Description

Cription

he result of the invocation DM _getNumSequences() is determined as follows

a) If SELF.DM content is the null value, then the null value.
If SELF.DM_getRuleType() = 1 (one), then 0 (zero).

Otherwise, the number of sequences contained in SELF)DM_content.

72
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6.3.8 DM_getNumRules Method

Purpose

Returns the number of rules contained in the DM_content of a value of DM_RuleModel.
Definition

CREATE METHOD DM_getNumRules ()
RETURNS INTEGER
FOR DM_RuleModel
BEGIN

—— 1

See Description

Description

1) The result of the invocation DM_getNumRules() is determined as follows:

Case:
a) If SELF.DM_contentis the null value, then the null value.

b) Otherwise, the number of association rules or sequencejtules contained in SELF.DM_content.
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6.3.9 DM_filterRules Method

Purpose

This method returns a value of type DM_RuleModel, which contains a subset of the rules contained in
SELF. The subset is generated according to the constraints specified in the input value of type
DM_RuleFilter.

Definition

CREATE METHOD DM_filterRules(ruleFilter DM_RuleFilter)
RETURNS DM_RuleModel
FOR DM_RuleModel
BEGIN

——!! See Description

END
Desg¢ription
1) The method DM _filterRules takes the following input parameter:

a) a DM_RuleFilter value ruleFilter.

n
—

he result of the invocation DM _filterRules(ruleFilter) is determined as follows:

(ase:

a) SELF, if ruleFilter is the null value.

O

Otherwise, a value of type DM_RuleModel, which contains a subset of the rules contained in SELA.
Each rule in the result value conforms to the'restrictions set forth in ruleFilter. And all rules in SELR
conforming to the restrictions in ruleFilterare contained in the result.
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6.3.10 DM_getNumTransacts Method

Purpose

Returns the number of transactions on which the DM_ruleModel value SELF is based.
Definition

CREATE METHOD DM_getNumTransacts ()
RETURNS INTEGER
FOR DM_RuleModel
BEGIN

——— !l See Description

Description

1) The result of the invocation DM_getNumTransacts() is an INTEGER valueciving the number of
transactions on which SELF is based.
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6.3.11 DM_getltemSets Method

Purpose

Returns a table of all item sets contained in SELF. For each item set, there are as many rows in that table
as the set contains items. The support and the lift of the item sets are contained in the appropriate

columns.

ITEMSETID is a number generated to identify the item sets and to group their member items.

SUPPORT is the support of the item set, i.e. the percentage of input item sets in which the particular,
item set is contained,

LIAT is the ratio between the actual support of the item set and the expected support. The
expected support is the support when the occurrences of all items are statistically
independent, so it can be calculated as the product of the items' supports.

ITEM is a member of an item set. All ITEM values with the same ID value make up an item set.

ITEMNAME is the display name of ITEM as defined by PMML. If none is contained in SELF, the value
of ITEMNAME is equal to that of ITEM.

Defihition
CREATE METHOD DM_getItemSets()
RETURNS TABLE (ITEMSETID INTEGER, SUPPQRTNREAL, LIFT REAL,
ITEM CHARACTER VARYING(DM MaxItemLength),
ITEMNAME CHARACTER VARYING (DM _MaxItemLength))
FOR DM_RuleModel
BEGIN

—-— 1! See Description

Defihitional Rules

1) OM_MaxltemLength is the implémentation-defined maximum number of characters for an item in an
item name in an item set.

Desg¢ription

1) Tlhe result of the invocation DM_getltemsets() is a table of item sets contained in SELF. For each item]
sgt, there are as'many rows in the table as the set contains items.
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6.3.12 DM_getRules Method
Purpose

Returns a table of association rules contained in SELF. There is a row in that table for each rule in SELF
whose head consists of exactly one item. The length (total number of items), as well as the support,
confidence and lift values of these rules are contained in the appropriate columns. ID is a number
generated to identify the rules; HEADNAME holds the head item of the rule after application of a name
mapping (if any), HEAD uses the original item before name mappings. BODYID is a generated identifier
to allow joining the resulting table with a table generated by DM getRuleBodies(). BODYTEXT is an
implementation-dependent textual description of the rule body; it is provided for print-out purposes;
UENGTH is a count of all items in the head and body, SUPPORT is the rule support, and CONFIDEN
i$ the rule confidence, both are percentage values between 0 and 100. LIFT indicates how much-mor
donfidence the rule has as might be expected if the items were statistically independent; thevalue is
given as a positive factor.

(@]
m

D

For each complex rule, i.e. a rule with longer head, there is one table entry per head item representing a
gimple derived rule with the same body but only one of the head items. In this case, the length will be
provided, but support, confidence and lift will have null values. All entries derived-from the same complex
rule will have the same rule id.

Definition

CREATE DM_getRules ()

RETURNS TABLE (ID INTEGER,
HEADNAME CHARACTER VARYMNG (DM _MaxItemLength),
HEAD CHARACTER VARYINGY{DM MaxItemLength),
BODYID INTEGER, LENGITH INTEGER,
BODYTEXT CHARACTERZVARYING (DM _MaxBodyLength),
SUPPORT REAL, CONEIDENCE REAL, LIFT REAL)

FOR DM_RuleModel

BEGIN

——— !l See Description

Definitional Rules

1) DM_MaxltemLength is the_implementation-defined maximum number of characters for an entry injthe
HEAD or HEADNAME ‘celumns of table DM_getRules().

3) DM_MaxBodyLength is the implementation-defined maximum number of characters for an entry ir] the
BODYTEXT golumn of table DM_getRules().

Description

1) Thesresult of the invocation DM_getRules() is determined as follows:

Case-

a) If SELF.DM_getRuleMdIType() equals 1 (one), then a table containing a row for each association
rule contained in SELF, whose head consists of exactly one item. For each complex rule, i.e. a rule
with longer head, there is one row for each of the head items.

b) Otherwise, the null value.
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6.3.13 DM_getRuleBodies Method

Purpose

Returns a table containing the association rule bodies contained in SELF.
Definition

CREATE METHOD DM_getRuleBodies ()
RETURNS TABLE (BODYID INTEGER,

ITEMNAME CHARACTER VARYING (DM MaxItemLength),
ITEM CHARACTER VARYING (DM _MaxItemLength))

FOR DM_RuleModel

BEGIN

——— !l See Description

Defihitional Rules

1) OM_MaxltemLength is the implementation-defined maximum number of characters for an entry in the

ITEM or ITEMNAME columns of table DM_getRuleBodies().

Desg¢ription

1) Tlhe result of the invocation DM_getRuleBodies() is a table, which, for each distinct BODYID value in
g

ELF.DM_getRules(), contains as many rows as there are items in that rule body.

78 © ISO/IEC 2006 — All rights reserved


https://standardsiso.com/api/?name=6132bc6c8367bb435987cdae4e8b5646

ISO/IEC 13249-6:2006(E)

6.3.14 DM_getSequences Method

Purpose

Returns a table of all sequences contained in SELF. For each sequence, there is one row in that table.
The length, the total number of items, the support, the lift, the mean time difference between item sets in
the sequence, the standard deviation of the time differences, and a textual version of the sequence are
contained in the appropriate columns.

SEQID is a number generated to identify the sequence,

NUMITEMSETS is the number of item sets that make up the sequence,
NUMITEMS is the total number of items in all items sets of the sequence,

SUPPORT is the support of the sequence, i.e. the percentage of input sequences-in which the
particular sequence is contained,

LIFT is the ratio between the actual support of the sequence and the)expected suppprt.
The expected support is the support when the occurrences ofall item sets are
statistically independent, so it can be calculated as theroduct of the item set
supports.

MEANTIMEDIFF is the average time difference between the first ahd)the last item set in the
sequence with SEQID (total duration of the sequence). The average is computged
over all sequences containing the sequence, with SEQID as a subsequence.

STDDEVTIMEDIFF is the standard deviation of the time differences between two subsequent stepg in
the sequence. The standard deviation iS computed over all sequences containing
the sequence with SEQID as a subsequence.

SEQTEXT is a textual description of the sequence.
Definition

CREATE METHOD DM_getSequence€s ()
RETURNS TABLE (SEQID INTEGER, NUMITEMSETS INTEGER, NUMITEMS INTEGER
SUPPORT ;REAL, LIFT REAL,
MEANTIWMEDIFF REAL, STDDEVTIMEDIFF REAL,
SEQTEXT CHARACTER VARYING (DM _MaxBodyLength))
FOR DM_RuleModel
BEGIN

—-— !! See Description

Definitional Rules

1) DM_MaxBodyLength is the implementation-defined maximum number of characters for the textua
description of a sequence.

Description

1) The result of the invocation DM_getSequences() is determined as follows:
Case:
a) If SELF.DM_getRuleMdIType() equals 1 (one), then the null value.

b) Otherwise, a table of sequences contained in SELF. For each sequence, there is a row in the
resulting table.
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6.3.15

Purpose

DM_getSeqDetails Method

Returns a table of detailed information about all sequences contained in SELF. For each sequence, there
are as many rows in that table as the sequence contains item sets. An ID for each item set, its position, a
textual representation of the item set, the average time difference between the items in each item set and
the standard deviation thereof are contained in the appropriate columns.

SEQID is an integer value identifying the sequence. The values coincide with the ID values
generated by SELF.DM_getSequences().

ITRMSETID is an integer value identifying an item set. The values coincide with the ID values
generated by SELF.DM_getltemsets().

PQSITION is a positive integer indicating the position of the item set within the'sequence.

ITEMSETTEXT is a textual description of the item set with ITEMSETID.

MBANTIMEDIFF

STPDEVTIMEDIFF

Defihition

Defipitional Rules

CREATE METHOD DM_getSeqgDetails ()
RETURNS TABLE (SEQID INTEGER;\POSITION INTEGER, ITEMSETID INTEGER,

M_MaxBodyLengthls)the implementation-defined maximum number of characters for the textual
bscription of an itém 'set.

FOR DM_RuleModel

BEGIN

Desg¢ription

1) The result-of the invocation DM_getSeqDetails() is determined as follows:

ase:

See Description

is the average time difference to the predecessor item in the.sequence. The
average is computed over the same step in all sequences ‘containing the sequencs
with SEQID as a subsequence. The value is null forthe item set with position 1.

is the standard deviation of the time difference to the predecessor item in the
sequence. The standard deviation is computed<ver the same step in all
sequences containing the sequence with SEQID as a subsequence.

ITEMSETTEXT @HARACTER VARYING (DM _MaxBodyLength),
MEANTIMEDIEF REAL, STDDEVTIMEDIFF REAL)

a) If SELF.DM_getRuleMdIType() equals 1 (one), then the null value.

b) Otherwise, a table with detailed information about all sequences contained in SELF.

80
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6.3.16 DM_getSeqRules Method
Purpose

Returns a table of sequence rules contained in SELF. For each sequence rule, there is one row in that
table. The support, confidence and lift of the sequence rules are contained in the appropriate columns. In
addition, there is the length of the rule (number of item sets) and the total number of items, the mean time
difference and the standard deviation thereof. Finally, textual representations of the rule bodies and
heads are provided, as well as their ID’s for reference.

SEQRULEID is a number generated to identify the sequence rule,
BODYSEQID is a number identifying the body sequence of the sequence rule,
HEADSEQID is a number identifying the head sequence of the sequence rule,

BODYSEQTEXT is a textual representation of the body sequence of the sequenceirule.
HEADSEQTEXT is a textual representations of the head sequence of the sequence rule.
NUMITEMSETS is the number of item sets in the sequence rule.

NUMITEMS is the total number of items in the sequence rule.

SUPPORT is the support of the sequence rule, i.e. the percentage of input sequences in which
both the body sequence and the head sequence are contained in that order,

CONFIDCENCE is the confidence of the sequence rule, i.elthe percentage of input sequences |n
which both the body sequence and the-head sequence are contained in that order
with respect to the input sequences containing the body sequence.

LIFT is the ratio between the confidence\of the sequence rule and the support of the
head sequence.

MEANTIMEDIFF s the average time difference between the body sequence and the head sequgnce
in the sequence rule. Thea@average is computed over all input sequences contajning
the sequence rule.

STDDEVTIMEDIFF is the average time._difference between the body sequence and the head sequénce
in the sequencerule. The average is computed over all input sequences contajning
the sequence_rule.

Definition

CREATE METHOD-~DM_getSegRules ()

RETURNS 7ABLE (SEQRULEID INTEGER,
BODYSEQID INTEGER, HEADSEQID INTEGER,
BODYSEQTEXT CHARACTER VARYING (DM_MaxBodyLength),
HEADSEQTEXT CHARACTER VARYING (DM MaxBodyLength),
NUMITEMSETS INTEGER, NUMITEMS INTEGER,
SUPPORT REAL, CONFIDENCE REAL, LIFT REAL,
MEANTIMEDIFF REAL, STDDEVTIMEDIFF REAL)

FOR DM_RuleModel

BEGIN

—— !'l See Description

Definitional Rules

1) DM_MaxBodyLength is the implementation-defined maximum number of characters for the textual
description of a sequence rule.
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Description

1) The result of the invocation DM_getSeqRules() is determined as follows:
Case:
a) If SELF.DM_getRuleMdIType() equals 1 (one), then the null value.

b) Otherwise, a table of sequence rules contained in SELF. For each sequence rule, there is one row
in the table.
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6.3.17 DM_getRuleBldTask method

Purpose

Return the DM _RuleBldTask value contained in the DM_RuleModel value.
Definition

CREATE METHOD DM_getRuleBldTask ()
RETURNS DM_RuleBldTask
FOR DM_RuleModel
BEGIN

— 1

See Description

Description

1) The result of the invocation DM_getRuleBldTask() is determined as follows;

a) If SELF does not contain the information about the DM_RuleBldTask-value that was used to
compute SELF, then the null value.

b) Otherwise, it is the DM_RuleBldTask value contained in SELF that was used to compute the
model.
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6.4 DM_RuleFilter Type and Routines
6.4.1 DM_RulefFilter Type
Purpose

The DM_RuleFilter type represents a specification of a subset of a given data mining rule model.

Definition

CREATE TYPE DM_RuleFilter
AS (
DM_content CHARACTER LARGE OBJECT (DM _MaxContentLength)
)
INSTANTIABLE
NOT FINAL

METHOD DM_addRangeConstr
(restrictionCriterion INTEGER,
lowerBound REAL, upperBound REAL, operator INIEGER)
RETURNS DM_RuleFilter
SELF AS RESULT
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
CALLED ON NULL INPUT,

METHOD DM_remRangeConstr (restrictionCriterien INTEGER)
RETURNS DM _RuleFilter

SELF AS RESULT

LANGUAGE SQL

DETERMINISTIC

CONTAINS SQL

CALLED ON NULL INPUT,

METHOD DM_getRangeConstrs ()
RETURNS TABLE (RESTRICTIONCRITERION INTEGER,
LOWERBOUNR\REAL, UPPERBOUND REAL, OPERATOR INTEGER)
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL

METHOD DM_setMaxNumRules (maxNumRules INTEGER)
RETURNS DM_RuTeFilter
SELF AS RESULRT
LANGUAGE SQL
DETERMINTSTIC
CONTAINS.YSQL
CALLED~ON NULL INPUT,

METHOD DM_getMaxNumRules ()
RETURNS INTEGER
LANGUAGE SQL

DETLDMTNTCOTT O
DT ETISI TN T T

CONTAINS SOQL,

METHOD DM_addCountConstr (preference INTEGER,
restrictionCriterion INTEGER, sense INTEGER)

RETURNS DM _RuleFilter

SELEF AS RESULT

LANGUAGE SQL

DETERMINISTIC

CONTAINS SQL

CALLED ON NULL INPUT,
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METHOD DM_getCountConstrs ()
RETURNS TABLE (PREFERENCE INTEGER,
RESTRICTIONCRITERION INTEGER, SENSE INTEGER)
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL

METHOD DM_remCountConstr (preference INTEGER)
RETURNS DM_RuleFilter

SELF AS RESULT

LANGUAGE SQL

DETERMINISTIC

oML TALS O AT
P\ v W B ) W A A W

CALLED ON NULL INPUT,

METHOD DM_setItemConstr

(item CHARACTER VARYING (DM _MaxItemLength),
constraintType INTEGER, disjunctiveGroup INTEGER)

RETURNS DM_RuleFilter

SELF AS RESULT

LANGUAGE SQL

DETERMINISTIC

CONTAINS SQL

CALLED ON NULL INPUT,

METHOD DM_getItemConstrs()
RETURNSTABLE (ITEM CHARACTER VARYING (DM MaxItemLength),
CONSTRAINTTYPE INTEGER, disjlnctiveGroup INTEGER)
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL

Definitional Rules

1) DM_MaxContentLength is the implementation-defined maximum length for the DM_content of a
DM _RulefFilter.

3) DM_MaxltemLength is the implementation-defined maximum number of characters for an item in &
constraint specification for a rule filter,
Description

1) The DM_RuleFilter type provides for public use:

a) a method DM_addRangeConstr(INTEGER, REAL, REAL, INTEGER),
b) a method DM remRangeConstr(INTEGER),

c) a method DM, getRangeConstrs(),

d) a methad-DM_setMaxNumRules(INTEGER),

e) a method DM_getMaxNumRules(),

f), @method DM_addCountConstr(INTEGER, INTEGER, INTEGER),

g) a method DM_remCountConstr(INTEGER),

h) a method DM_getCountConstrs(),

i) a method DM_setltemConstr(CHARACTER VARYING(DM_MaxltemLength),
INTEGER, INTEGER),

i) amethod DM_getltemConstrs().
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6.4.2 DM_addRangeConstr Method

Purpose

This method sets the boundary values for some property of SELF. Rule models created with the use of
the resulting filter will contain only item sets, sequences and rules, whose values for that property are

within the given range.

Definition

CREATE METHOD DM_addRangeConstr
(restrictionCriterion INTEGER,
lowerBound REAL, upperBound REAL, operator INTEGER)
RETURNS DM_RuleFilter
FOR DM_RuleFilter
BEGIN

——!! See Description

END
Desg¢ription

1) The method DM_addRangeConstr takes the following input parameters:
a) An INTEGER value restrictionCriterion,

b) a REAL value lowerBound,

c) a REAL value upperBound,

o

) an INTEGER value operator.

2) The following numerical values for the inputvalues are defined:

Code for .
Operator oed¥afor Description
is in closed 1 (one) All values between the boundaries are
allowed, including the boundaries.
. All values between the boundaries are
Jyopen 2 allowed, not including the boundaries.
. All values outside the boundaries are
not in closed - allowed, not including the boundaries.
L. 5 All values outside the boundaries are
HORTTEPET < allowed, including the boundaries.

Table 6 — Values for operators

Operator shall be one of the values 1, 2, -1 or -2 with the meaning as described in Table 6 — Values
for operators.
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)

Criterion ortorion - value " valte.
support 1 (one) 0 (zero) 100
confidence 2 0 (zero) 100
lift 3 0 (zero)  unbounded
support * confidence 4 0 (zero) 10,000
number of items 5 2 unbounded
step time 6 0 (zero) unbounded
total time 7 0 (zero)  unbounded

Table 7 — Values for restriction criteria

RestrictionCriterion shall be a value between 1 and 7. For each of these values, minimum and
maximum shall be between the minimum and maximum values irxTable 7 — Values for restrictiof
criteria.

The result of the invocation DM_addRangeConstr(restrictionCriterion, lowerBound, upperBound,
operator) is determined as follows:

Case:

a) If operatoris not 1, 2, -1 or -2, restrictionGtiterion is not positive or restrictionCriterion > 7, then|an
exception condition is raised: SQL/MM.Bata Mining exception — parameter out of range.

b) If lowerBound > upperBound or either lowerBound or upperBound is outside the legal range
defined for restrictionCriterionin‘Pable 7 — Values for restriction criteria above, then an exception
condition is raised: SQL/MM\Data Mining exception — parameter out of range.

c) Otherwise, a value v of-type DM_RuleFilter that is identical to SELF except that “select
LOWERBOUND, UPPERBOUND, OPERATOR from (table v.DM_getRangeConstrs() as T) where
RESTRICTIONCRITERION = restrictionCriterion” is “lowerBound, upperBound, operator’.
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6.4.3 DM_remRangeConstr Method

Purpose

This method removes the range constraint for a given restriction criterion.
Definition

CREATE METHOD DM_remRangeConstr (restrictionCriterion INTEGER)
RETURNS DM RuleFilter

FOR DM_RuleFilter
BEGIN

—— 1! See Description

Desgription
1) The method DM_ remRangeConstr takes the following input parameter:
a) An INTEGER value restrictionCriterion.

he numerical values for restrictionCriterion are defined in Table 7,—£ Values for restriction criteria on
age 87.

T
p

3) The result of the invocation DM_remRangeConstr(restrictionCriterion) is a value v of type
OM_RuleFilter that is identical to SELF except that “selectt RESTRICTIONCRITERION from (table
v|DM_getRangeConstrs() as T) where RESTRICTIONCRITERION = restrictionCriterion” is empty.
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6.4.4 DM_getRangeConstrs Method

Purpose

ISO/IEC 13249-6:2006(E)

This method returns the range constraints defined in SELF.

Definition

CREATE METHOD DM_getRangeConstrs()
RETURNS TABLE

(RESTRICTIONCRITERION INTEGER, LOWERBOUND REAL,

UPPERBOUND REAL,
FOR DM_RuleFilter
BEGIN

—— !! See Description

Description

1) The result of the invocation DM_getRangeConstrs() is a table containing‘awrow for each restriction
criterion, for which a range constraint is contained in SELF. The table-has four columns holding th
restriction criterion, the lower and upper bound, as well as the operator.

OPERATOR INTEGER)

1%
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6.4.5 DM_setMaxNumRules Method

Purpose

This method sets the maximum number of rules for SELF. Rule models created with the use of this filter
will contain at most that number of rules. If more rules are available, rules are selected according to the
selection criteria used in count constraints in SELF.

Definition

Desg¢ription

90

CREATE METHOD DM_setMaxNumRules (maxNumRules INTEGER)
RETURNS DM _RuleFilter
FOR DM_RuleFilter
BEGIN

—— !'! See Description

—

he method DM_setMaxNumRules takes the following input parameters:
a) An INTEGER value maxNumRules.

The result of the invocation DM_setMaxNumRules(maxNumRufes)'is determined as follows:

(ase:

a) If maxNumRules is the null value, then a value of type DM_RuleFilter that contains no upper boung
for the number of rules and is otherwise identical'to- SELF.

b) If maxNumRules is not positive, then an exception condition is raised: SQL/MM Data Mining
exception — parameter out of range.

c) Otherwise, a value v of type DM_RuleFilter that is identical to SELF except that the method
invocation v.DM_getMaxNumRules() = maxNumRules.
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6.4.6 DM_getMaxNumRules Method

Purpose
This method returns the value for the maximum number of rules of SELF.
Definition

CREATE METHOD DM_getMaxNumRules ()
RETURNS INTEGER

ISO/IEC 13249-6:2006(E)

FOR DM_RuleFilter
BEGIN

- !'! See Description

Description

1) The result of the invocation DM_getMaxNumRules() is determined as follows:

Case:
a)

b)
in SELF.

If SELF=SELF.DM_setMaxNumRules(v) for some INTEGER value v,

Otherwise, the null value, indicating that no upper bouhd for the number of rules is contai

then v.

hed

© ISO/IEC 2006 — All rights reserved
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6.4.7 DM_addCountConstr Method

Purpose

This method adds a count constraint for a given restriction criterion.

Definition

Desgription

92

CREATE METHOD DM_addCountConstr
(preference INTEGER, restrictionCriterion INTEGER,
ordering INTEGER)
RETURNS DM_RuleFilter
FOR DM_RuleFilter
BEGIN

—— 1! See Description

—

he method DM_addCountConstr takes the following input parameters:

a) An INTEGER value preference,
b) An INTEGER value restrictionCriterion,
c) An INTEGER value ordering.

e numerical values for restrictionCriterion are defined in’Pable 7 — Values for restriction criteria on
ppge 87.

e result of the invocation DM_addCountConstr(preference, restrictionCriterion, ordering) is
determined as follows:

ase:

a) If preference is not positive, ordering-is not 1 (one) or -1 (minus 1), restrictionCriterion is not one of
the values defined in table tref on-page pref, then an exception condition is raised: SQL/MM Data
Mining exception — parameter.out of range.

b) Otherwise, a value v of type' DM_RuleFilter that is identical to SELF except that “select
PREFERENCE, ORDERING from (table v.DM_getCountConstrs() as T) where
RESTRICTIONCRITERION = restrictionCriterion” is “preference, ordering’.
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6.4.8 DM_remCountConstr Method

Purpose

This method removes the count constraint for a given restriction criterion.
Definition

CREATE METHOD DM_remCountConstr (restrictionCriterion INTEGER)
RETURNS DM RuleFilter

FOR DM_RuleFilter

BEGIN

—— 1! See Description

Description
1) The method DM_remCountConstr takes the following input parameter:
a) An INTEGER value restrictionCriterion.

32) The numerical values for restrictionCriterion are defined in Table ‘20— Values for restriction criterialon
page 87.

3) The result of the invocation DM_remCountConstr(restrictionCriterion) is a value v of type
DM _RuleFilter that is identical to SELF except that “select PREFERENCE from (table
v.DM_getCountConstrs() as T) where RESTRICTIONCRITERION = restrictionCriterion” is empty.
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6.4.9 DM_getCountConstrs Method

Purpose

This method removes the count constraint for a given restriction criterion.
Definition

CREATE METHOD DM_getCountConstrs(restrictionCriterion INTEGER)
TURNS TABLE (PREFFERENCE INTEGER, RESTRICTIONCRITERION INTEGER,

ORDERING INTEGER)

FIOR DM_RuleFilter
BEGIN

- !! See Description
END

Desg¢ription

The result of the invocation DM_getRangeConstrs() is a table containing a row-for each restriction
cfiterion, for which a range constraint is contained in SELF. The table has three columns holding the
preference, the restriction criterion and the ordering.
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6.4.10 DM_setltemConstr Method

Purpose

This method sets a constraint for SELF regarding a particular item. Rule models created with the use of
this filter will conform to this item constraint.

For item constraints within the same disjunctive group, at least one of the conditions shall hold. The
constraints defined in different disjunctive groups or defined with null as the disjunctive group shall hold
simultaneously.

Definition

CREATE METHOD DM_setItemConstr
(item CHARACTER VARYING (DM MaxItemLength),

constraintType INTEGER, disjunctiveGroup INTEGER)
RETURNS DM_RuleFilter
FOR DM_RuleFilter
BEGIN

——!! See Description

END

Definitional Rules

1) DM_MaxltemLength is the implementation-defined maximtm number of characters for an item in an
item constraint specification for an association rule filter:

Description
1) The method DM_setltemConstr takes the following input parameters:

a) a CHARACTER VARYING value itéern;
b) an INTEGER value constraintType,
¢) an INTEGER value disjunctiveGroup.

32) The following values for ¢omstraint types are defined:

Constraint type Code for constraint type
shall appear in body 1 (one)

shall appear in head 2

shall appear in rule 3

shall not appear in body -1

shall not appear in head -2

shall not appear in rule -3

Table 8 — Values for constraint types
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3) The result of the invocation DM_setltemConstr(item, constraintType, disjunctiveGroup) is determined
as follows:

Case:

a) If constraintType is 0 (zero) or the absolute value of constraintType > 3, then an exception
condition is raised: SQL/MM Data Mining exception — parameter out of range.

b) Else, if constraintType, item and disjunctiveGroup are all null, then a value v of type DM_ruleFilter
with no item constraints, such that “select count(*) from (table v.DM_getlitemConstrs() as T)” equals
0 (zero)..

c) Else, if constraintType and item are null, then a value v of type DM_ruleFilter with no item
constraints in disjunctiveGroup, such that “select count(*) from (table v.DM_getltemConstrs()-as’T)
where DISJUNCTIVEGROUP = disjunctiveGroup” equals 0 (zero).

d) Else, if constraintType and disjunctiveGroup are null, then a value v of type DM_ruleFifter with no
independent item constraint for item, such that “select count(*) from (table v.DM_getltemConstrs()
as T) where ITEM = jtem and DISJUNCTIVEGROUP = null” equals 0 (zero).

e) Else, if itemis the null value, then an exception condition is raised: SQL/MM Data Mining exceptiof
— parameter out of range.

f)\ Else, if constraintType is the null value, then a value v of type DM_ruleFKilter with no item constrain{
for item in disjunctiveGroup, such that “select CONSTRAINTTYPE from (table
v.DM_getltemConstrs() as T) where ITEM = item and DISJUNCTINEGROUP = disjunctiveGroup”
equals 0 (zero).

g) Otherwise, a value v of type DM_RuleFilter such that “select CONSTRAINTTYPE,
DISJUNCTIVEGROUP from (table v.DM_getltemConstrs() as T) where ITEM = jtem” returns
“constraintType, disjunctiveGroup”and SELF.DM_getitemConstrs() is otherwise equal to
v.DM_getltemConstrs().

4) Note that for each item, there is an implicit disjunctive group “null(item)”, which consists only of this
item. Two item constraints with null as their disjunctive group, but with different items, are independent
item constraints and shall both be satisfied.

5) Qverview of results:
OM_setlitemConstr(item, constraintType, sets item constraint
disjunctiveGroup) within disjunctive group
OM_setitemConstr(item, constraintType, null) sets independent constraint for item
OM_setitemConstr(item, null,_disjunctiveGroup) removes item from disjunctive group
OM_setitemConstr(null, constraintType,
disjunctiveGroup) error
OM_setltemConstr(item, null, null) removes item from its null group
OM_setitemConstr{null, constraintType, null) error
OM_setlitemCanstr(null, null, disjunctiveGroup) removes disjunctive group
OM_setitem@onstr(null, null, null) removes all item constraints
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6.4.11 DM_getltemConstrs Method

Purpose

This method returns a table containing all item constraints contained in SELF.
Definition

CREATE METHOD DM_getItemConstrs()
RETURNS TABLE (ITEM CHARACTER VARYING (DM MaxItemLength),
CONSTRAINTTYPE INTEGER, DISJUNCTIVEGROUP)
FOR DM_RuleFilter
BEGIN

——— !l See Description

Definitional Rules

1) DM_MaxltemLength is the implementation-defined maximum number of chédracters for an item in an
item constraint specification for an association rule filter.

Description

1) The result of the invocation DM_getltemConstrs() is a table cohtaining a row for each item constraint
contained in SELF. The table has three columns holding the item, the constraint type and the
disjunctive group, respectively.

32) Note that two item constraints with null as their disjunctive group, but with different items, are
independent item constraints and shall both be satisfied.
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6.5 DM_RuleApplTask Type and Routines
6.5.1 DM_RuleApplTask Type
Purpose

The type DM_RuleApplTask is a representation of all the information that constitutes an association rule
application task; in particular it contains the mining model and the data mining data.

Defipition

CREATE TYPE DM_RuleApplTask
AS (
DM_content CHARACTER LARGE OBJECT (DM _MaxContentLength)
)
INSTANTIABLE
NOT FINAL

STATIC METHOD DM_defRuleApplTask

(model DM_RuleModel, inputData DM_MiningData,
groupField CHARACTER VARYING (DM MaxFieldAliasLength),
outputData DM_MiningData)

RETURNS DM_RuleApplTask

LANGUAGE SQL

DETERMINISTIC

CONTAINS SQL

CALLED ON NULL INPUT,

METHOD DM_getRuleMdl ()
RETURNS DM_RuleModel
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
CALLED ON NULL INPUT,

METHOD DM_getRuleApplData ()
RETURNS DM_MiningData
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
CALLED ON NULL INRUYT,

METHOD DM_getRudeGroupFld()
RETURNS CHARACGTER VARYING
LANGUAGE SOl
DETERMINESTIC
CONTAINSWSQL
CALLERON NULL INPUT,

METHOD DM_getRuleOutpData()
RETURNS DM_MiningData
LANGUAGE SQL
DETERMINISTIC

CONTAINS SQL
CALLED ON NULL INPUT,

METHOD DM_applyRuleMdl ()
RETURNS DM_RuleApplTask
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
CALLED ON NULL INPUT
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Definitional Rules

1) DM_MaxContentLength is the implementation-defined maximum length of the DM_content of a
DM_RuleApplTask.

2) DM_MaxFieldAliasLength is the implementation-defined maximum number of characters for strings
representing a filed name within a logical data specification.

Description

1) The type DM _RuleApplTask provides for public use:

a) a method DM_defRuleApplTask(DM_RuleModel, DM_MiningData,
CHARACTER VARYING, DM_MiningData),

b) a method DM_getRuleMdl(),
c) a method DM_getRuleApplData(),
d) a method DM_getRuleOutpData(),

e) a method DM_applyClusMdil().
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6.5.2 DM_defRuleAppiTask Method
Purpose

Return the DM_RuleApplTask value containing the given DM_RuleModel value and the given
DM_MiningData values for input and output.

Definition

CREATE STATIC METHOD DM _defRuleApplTask
(model DM_RuleModel, inputData DM_MiningData,
groupField CHARACTER VARYING (MaxFieldAliasLength),
outputData DM_MiningData)
RETURNS DM_RuleApplTask
BEGIN

—— !l See Description

Defipitional Rules

1) OM_MaxFieldAliasLength is the implementation-defined maximum numiber of characters for strings
g¢presenting a field name within a logical data specification.

=

Desg¢ription

1) The method DM_defRuleAppl/Task takes the following input\parameters:
a) a DM_RuleModel value model.

b) a DM_MiningData value inputData,

c) a CHARACTER VARYING value groupField,

d) a DM_MiningData value outputData;

n
—

he result of the invocation DM \defRuleApplTask(model, inputData, outputData) is determined as
follows:

Jase:

a) If modelis the-null value, then an exception condition is raised: SQL/MM Data Mining exception —
null model.

b) If model.DM_getRuleMdIType() equals 2, an exception condition is raised: SQL/MM Data Mining
exception — sequence model cannot be applied to item sets.

c) “UinputData is the null value, then an exception condition is raised: SQL/MM Data Mining exceptiof
—null input data.

d) If no field with name groupField is contained in the logical data specification
inputData.genDataSpec(), then an exception condition is raised: SQL/MM Data Mining exception —
field not defined in data specification.

e) If a field with name groupField is contained in the logical data specification

inputData.genDataSpec() and the field type of that field is not categorical, then an exception
condition is raised: SQL/MM Data Mining exception — field not categorical.
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f) If outputData is the null value, then an exception condition is raised: SQL/MM Data Mining
exception — null output data.

g) If “GROUP” is not the alias of a field of type CHARACTER VARYING of outputData, then an
exception condition is raised: SQL/MM Data Mining exception — invalid result field.

h) If “ITEM” is not the alias of a field of type CHARACTER VARYING of outputData, then an exception
condition is raised: SQL/MM Data Mining exception — invalid result field.

i) If “SUPPORT” is not the alias of a field of type REAL of outputData, then an exception condition is
raised: SQL/MM Data Mining exception — invalid result field.

j) If “CONFIDENCE” is not the alias of a field of type REAL of outputData, then an exception
condition is raised: SQL/MM Data Mining exception — invalid result field.

k) Otherwise, the DM_RuleAppiTask value containing the given arguments.
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6.5.3 DM_getRuleMdl Method

Purpose

Return the DM_RuleModel value representing the association rule model contained in the association

rule application task.
Definition

CREATE METHOD DM _getRuleMdl ()

RETURNS DM_RuleModel
FOR DM_RuleApplTask
BEGIN

—— !'! See Description

Desg¢ription

1) Tlhe result of the invocation DM_getRuleMdl() is determined as follows:

Jase:

b) Otherwise, it is the DM_RuleModel value contained in SELF.

a) If SELF does not contain a valid representation of a DM_RuleModel value, then the null value.

102
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6.5.4 DM_getRuleApplData Method

Purpose

Return the DM_MiningData value for input contained in SELF.
Definition

CREATE METHOD DM_getRuleApplData()
RETURNS DM_MiningData
FOR DM_RuleApplTask
BEGIN

—— 1

See Description

Description

1) The result of the invocation DM_getRuleApplData() is determined as follows:

Case:

a) If SELF does not contain a valid representation of a DM_MinimgData value for input, then the nl
value.

b) Otherwise, it is the DM_MiningData value for input contained in SELF.
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6.5.5 DM_getRuleOutpData Method

Purpose

Return the DM_MiningData value for output contained in SELF.
Definition

CREATE METHOD DM_getRuleOutpData ()
RETURNS DM_MiningData
FOR DM_RuleApplTask
BEGIN

—— !'! See Description

Desg¢ription
1) Tlhe result of the invocation DM_getRuleOutpData() is determined as follows:

Jase:

a) If SELF does not contain a valid representation of a DM_MiningData value for output, then the null
value.

b) Otherwise, it is the DM_MiningData value for output contained in SELF.
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6.5.6 DM_getRuleGroupFld method

Purpose

Return the CHARACTER VARYING value for the group field contained in SELF.
Definition

CREATE METHOD DM_getRuleGroupFld()
RETURNS CHARACTER VARYING (DM MaxFieldAliasLength)
FOR DM_RuleApplTask
BEGIN

—— 1! See Description

Definitional Rules

v

1) DM_MaxFieldAliasLength is the implementation-defined maximum numbet_of Characters for string
representing a field name within a logical data specification.

Description

1) The result of the invocation DM_getRuleGroupFIid() is determined as follows:

Case:

a) If SELF does not contain a valid representation of;a CHARACTER VARYING value for the groyp
field, then the null value.

b) Otherwise, it is the CHARACTER VARYING value for the group field contained in SELF.
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6.5.7

Purpose

DM_applyRuleMdl method

Apply the association rule model in the DM_RuleApplTask value to each set of items in the table
determined by the input data in the DM_RuleApplTask value. The item sets are formed by all items with
the same value in the group field.

Definition

[eN) @)

106

M

)

CREATE METHOD DM_applyRuleMdl ()

Cription

he result of the invocation DM_applyRuleMdl() is determined as follows:
ase:

) If the application run is successful, then SELF.

Otherwise, an exception condition is raised: SQL/MM Data Mining exception — model application
failed.

a successful application run, for each item set ofithe table determined by the input data mining data
bntained in SELF zero or more rows are inserted into the table determined by the output data mining
hta contained in SELF. The column values,are determined as follows:

The values for the column “GROUP?7-are the values from SELF.DM_getRuleOutpData() whose
alias name is SELF.DM_getRuleGroupFId(). Rows with identical values G in that column contain
inferred items from the input itemSet corresponding to the stem set with group column value G,

The values for the column “ITEM” are the item values inferred from SELF.DM_getRuleMdl() for the
transaction defined by the value in the column “GROUP”,

The values for the.column “SUPPORT” indicate the support for the value in the column “ITEM”,

The valuesdorithe column “CONFIDENCE” indicate the confidence for the value in the column
“ITEM”.

RETURNS DM _RuleApplTask
FOR DM_RuleApplTask
BEGIN

—— !'! See Description
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7 Clustering

71 DM_ClusSettings Type and Routines
7141 DM_ClusSettings Type

Purpose

The DM_ClusSettings type is the description for the settings that are used to generate a clustering model.

Definition

CREATE TYPE DM_ClusSettings
AS (
DM_content CHARACTER LARGE OBJECT (DM _MaxContentLength)
)
INSTANTIABLE
NOT FINAL

STATIC METHOD DM_impClusSettings
(inputSettings CHARACTER LARGE OBJECT (DM MaxContentLength))
RETURNS DM_ClusSettings
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT,

METHOD DM_expClusSettings()
RETURNS CHARACTER LARGE OBJECT (DM _MaxContentLength)
DETERMINISTIC
CONTAINS SQL,

METHOD DM_setMaxNumClus (maxNumClusters INTEGER)
RETURNS DM_ClusSettings
SELF AS RESULT
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
CALLED ON NULL INPUT,

METHOD DM_getMaxWNumClus ()
RETURNS INTEGER
LANGUAGE SQOL
DETERMINLSITIC
CONTAINSNSQL,

METHOD¢DM_setFldWeight

(fieldName CHARACTER VARYING (DM MaxFieldAliasLength),
weight DOUBLE PRECISION)

RETURNS DM_ClusSettings

SELF AS RESULT

LANGUAGE SQL

DEIORMINIOSLTI LT

CONTAINS SQL

CALLED ON NULL INPUT,

METHOD DM_getFldWeight
(fieldName CHARACTER VARYING (DM MaxFieldAliasLength))
RETURNS DOUBLE PRECISION
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT,
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METHOD DM_setFldSimScale

(fieldName CHARACTER VARYING (DM MaxFieldAliasLength),
similarityScale DOUBLE PRECISION)

RETURNS DM_ClusSettings

SELF AS RESULT

LANGUAGE SQL

DETERMINISTIC

CONTAINS SQL

CALLED ON NULL INPUT,

METHOD DM_getFldSimScale
(fieldName CHARACTER VARYING (DM MaxFieldAliasLength)

RETIINRMNCO I ATINT T OO T O T AN
NI T U DOUUD O oo Lo Loy

LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT,

METHOD DM_useClusDataSpec(logicalDataSpecification DM_LogicalbataSpec)
RETURNS DM_ClusSettings
SELF AS RESULT
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
CALLED ON NULL INPUT,

METHOD DM_getClusDataSpec()
RETURNS DM_LogicalDataSpec
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL

Defihitional Rules

1)

M_MaxContentLength is the implementation-defined maximum length for the DM_content of a
M_ClusSettings.

09

2) OM_MaxFieldAliasLength is the implementation-defined maximum number of characters for strings
representing a field name within a logical;data specification.

Desgription

1) The DM_ClusSettings type-provides for public use:

a) a method DM_imp€lusSettings (CHARACTER LARGE OBJECT(DM_MaxContentLength)),
b) a method DM ~expClusSettings(),

c) a method 'DM_setMaxNumClus(INTEGER),

d) a method DM_getMaxNumClus(),

el _a‘method DM setFldWeight(CHABACTER VARYING DQUBLE PRECISION),

f) a method DM_getFldWeight(CHARACTER VARYING),

g) a method DM_setFldSimScale(CHARACTER VARYING, DOUBLE PRECISION),
h) a method DM_getFldSimScale(CHARACTER VARYING),

i) amethod DM_useClusDataSpec(DM_LogicalDataSpec),

i) amethod DM_getClusDataSpec().
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7.1.2 DM_impClusSettings Method

Purpose

Return a specified value of type DM_ClusSettings.
Definition

CREATE STATIC METHOD DM_impClusSettings
(inputSettings CHARACTER LARGE OBJECT (DM _MaxContentLength))
RETURNS DM_ClusSettings
FOR DM_ClusSettings
BEGIN

—— !! See Description

Definitional Rules

1) DM_MaxContentLength is the implementation-defined maximum length forthe DM_content of a
DM_ClusSettings.

Description
1) The method DM_impClusSettings takes the following input-parameter:

a) a CHARACTER LARGE OBJECT value inputSettings: The format of this value is implementatipn-

dependent, but for any one implementation the fermat is the same as that used by
DM_expClusSettings.

32) The result of the invocation DM_impClusSettihgs(inputSettings) is determined as follows:

Case:

a) If there is a value v of type DM ClusSettings such that inputSettings = v.DM_expClusSettings(,
then v.

b) Otherwise, an exception condition is raised: SQL/MM Data Mining exception — invalid settings
format.

© ISO/IEC 2006 — All rights reserved 109


https://standardsiso.com/api/?name=6132bc6c8367bb435987cdae4e8b5646

ISO/IEC 13249-6:2006(E)

713 DM_expClusSettings Method
Purpose

Return a CHARACTER LARGE OBJECT value representing the clustering settings contained in the
DM_content value of the DM_ClusSettings value.

Definition

CREATE METHOD DM expClusSettings ()

RETURNS CHARACTER LARGE OBJECT (DM _MaxContentLength)
FOR DM_ClusSettings
BEGIN

—— !'! See Description

Defipitional Rules

M_MaxContentLength is the implementation-defined maximum length for the-DM_content of a
M_ClusSettings.

009

Desg¢ription

1)

—

he result of the invocation DM_expClusSettings() is a CHARACGTER LARGE OBJECT value
g@presenting the clustering settings contained in SELF. Thisxtepresentation is implementation-
cpendent.

o =
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71.4 DM_setMaxNumClus Method

Purpose

Specifies the maximum number of clusters for a DM_ClusSettings value.
Definition

CREATE METHOD DM_setMaxNumClus (maxNumClusters INTEGER)
RETURNS DM_ClusSettings
FOR DM_ClusSettings
BEGIN

—— !! See Description

Description

1) The method DM_setMaxNumClus takes the following input parameter:

a) an INTEGER value maxNumClusters.

32) The result of the invocation DM_setMaxNOCIus(maxNumClusters)is determined as follows:

Case:

a) If maxNumClusters is the null value, then a value of\type DM_ClusSettings containing no uppe
limit for the number of clusters.

b) If maxNumClusters is not strictly positive, then an exception condition is raised: SQL/MM Data
Mining exception — parameter out of rarige:

c) Otherwise, it is the DM_ClusSettingsvalue containing maxNumClusters as the upper limit for the
number of clusters.
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7.1.5

Purpose

DM_getMaxNumClus Method

Return the maximum number of clusters specified in SELF.

Definition

Des

1) T

112

CREATE METHOD DM_getMaxNumClus ()

RETURNS INTEGER

FOR DM_ClusSettings
BEGIN

—— !l See Description

Cription
he result of the invocation DM_getMaxNumClus() is determined as follows:

) If SELFis equal to SELF.DM_setMaxNumCilus(v) for some INTEGER-value v, then v.

Otherwise, it is the null value.
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7.1.6 DM_setFldWeight Method
Purpose

Specifies the weight for a given field of a DM_ClusSettings value.
Definition

CREATE METHOD DM_setFldWeight
(fieldName CHARACTER VARYING (DM MaxAliasNameLength)
welight DOUBLE PRECISION)
RETURNS DM_ClusSettings
FOR DM_ClusSettings
BEGIN

—— !! See Description

Description
1) The method DM_setFldWeight takes the following input parameters:
a) a CHARACTER VARYING value fieldname,

b) a DOUBLE PRECISION value weight.

[\
~

The result of the invocation DM_setFldWeight(fieldname,-weight) is determined as follows:

Case:

a) If fieldName is the null value, then SELF,

b) If SELF.DM_getClusDataSpec() = ds-(hot null) and no field with name fieldName is contained ip ds,
then an exception condition is rajised: SQL/MM Data Mining exception — field not defined in datg

specification.

c) If weightis the null valug,\then a value of type DM_ClusSettings with weight 1.0 (default value)|for
the field fieldName but otherwise identical to SELF.

d) If weight is not strictly positive, then an exception condition is raised: SQL/MM Data Mining
exception — parameter out of range.

e) Otherwisey.a value v of type DM_ClusSettings that is identical to SELF except that the method
invocation v.DM_getFldWeight(fieldname) = weight.
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71.7 DM_getFidWeight Method

Purpose

Returns the weight of a given field of a DM_ClusSettings value.
Definition

CREATE METHOD DM_getFldWeight
(fieldName CHARACTER VARYING (DM MaxAliasNameLength))
RETURNS DOUBLE PRECISION
FOR DM_ClusSettings
BEGIN

—— 1! See Description

Desgription

1) The method DM_getFldWeight takes the following input parameter:

a) a CHARACTER VARYING value fieldname.

2) The result of the invocation DM_getFidWeight(fieldname) is deterfrined as follows:

Qase:

a) If SELF.DM_getClusDataSpec() is the null value or fieldName is not equal to the name of any field
contained in the logical data specification of SELE{then an exception condition is raised: SQL/MM

Data Mining exception — field not defined in data,specification.

b) If SELF is equal to SELF.DM_setFldWeight(fieldname, v) for some DOUBLE PRECISION value v
such that v is not null, then v.

c) Otherwise, 1.0 (default weight).
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7.1.8 DM_setFldSimScale Method

Purpose

Specifies the similarity scale for a given field of a DM_ClusSettings value. If two values are one similarity
scale apart, they are considered to have medium similarity, i.e. their similarity becomes 0.5 in a range

from O to 1.

Definition

CREATE METHOD DM_setFldSimScale
(fieldName CHARACTER VARYING (DM MaxAliasNameLength)
similarityScale DOUBLE PRECISION)
RETURNS DM_ClusSettings
FOR DM_ClusSettings
BEGIN

—-— !! See Description

Description
1) The method DM_setFldSimScale takes the following input parameters:
a) a CHARACTER VARYING value fieldname,

b) a DOUBLE PRECISION value similarityScale.

[\
~

The result of the invocation DM_setFIdSimScale(fieldname, similarityScale) is determined as folloyvs:

Case:

a) If fieldName is the null value, then SELF.

b) If SELF.DM_getClusDataSpec()= ds (not null) and no field with name fieldName is contained ip ds,
then an exception condition is-raised: SQL/MM Data Mining exception — field not defined in datg
specification.

c) If SELF.DM_getClusDataSpec() = ds (not null), fieldName is contained in ds and

ds.DM_getFIldType(fieldName) = 0 (zero), then an exception condition is raised: SQL/MM Data
Mining exception — field not numerical.

—h

d) If similarityScale is the null value, then a value of type DM_ClusSettings with no similarity scalé
the fieldfieldName, indicating that a default numerical value for the similarity scale will be
determined during the data mining run.

or

e)._If similarityScale is not strictly positive, then an exception condition is raised: SQL/MM Data Miping
exception — parameter out of range.

f) Otherwise, a value v of type DM_ClusSettings that is identical to SELF except that the method
invocation v.DM_getFldSimScale(fieldname) = similarity.
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71.9 DM_getFldSimScale Method

Purpose

Returns the similarity scale of a given field of a DM_ClusSettings value.
Definition

CREATE METHOD DM_getFldSimScale
(fieldName CHARACTER VARYING (DM MaxAliasNameLength))
RETURNS DOUBLE PRECISION
FOR DM_ClusSettings
BEGIN

—— 1! See Description

Desgription

1) The method DM_getFldSimScale takes the following input parameter:

a) a CHARACTER VARYING value fieldname,

2) The result of the invocation DM_getFldSimScale(fieldname) is determined as follows:
Qase:

a) If SELF.DM_getClusDataSpec() is the null value or fieldName is not equal to the alias name of any
field contained in the logical data specification of SELF, then an exception condition is raised:

SQL/MM Data Mining exception — field not defined in data specification.

b) If SELF is equal to SELF.DM_setFIldSimScale(fieldname, v) for some positive DOUBLE
PRECISION value v, then v.

c) Otherwise, the null value, indicating.that a default numerical value for the similarity scale will be
determined during the data mining’run.
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7.1.10 DM_useClusDataSpec Method

Purpose

06(E)

Specify a DM_LogicalDataSpec value for the DM_ClusSettings value. The DM_LogicalDataSpec value

determines valid DM_MiningData values, which can be processed in a training run.
Definition

CREATE METHOD DM useClusDataSpec

(logicalDataSpecification DM_LogicalDataSpec)
RETURNS DM_ClusSettings
FOR DM_ClusSettings
BEGIN

—— !! See Description

Description
1) The method DM_useClusDataSpec takes the following input parameter:

a) a DM_LogicalDataSpec value logicalDataSpecification.

DO
~

The result of the invocation DM_useClusDataSpec (logicalDataSpecification) is determined as foll

Case:

a) If logicalDataSpecification is the null value, thef*a DM_ClusSettings value containing no logica
data specification but otherwise identical to SELF.

SQL/MM Data Mining exception ~field not defined in data specification.
c) If, for some CHARACTER VARYING value fieldName, SELF.DM_getFldSimScale(fieldName)

(not null) and fieldName.is\not contained in logicalDataSpecification, then an error condition is
raised: SQL/MM Data Mining exception - field not defined in data specification.

specification.

DWS !

b) If, for some CHARACTER VARYING value fieldName, SELF.DM_getFldWeight(fieldName) is rjot
1.0 and fieldName is not contained in-fogicalDataSpecification, then an error condition is raised:

tt
w

d) Otherwise, it is the)DM_ClusSettings value containing logicalDataSpecification as the logical data
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7.1.11 DM_getClusDataSpec Method

Purpose

Returns the logical data specification defined for a clustering settings.
Definition

CREATE METHOD DM_getClusDataSpec()
RETURNS DM_LogicalDataSpec
FOR DM_ClusSettings
BEGIN

—— !'! See Description

Desg¢ription
1) Tlhe result of the invocation DM_getClusDataSpec() is determined as follows:

(ase:

a) If SELFis equal to SELF.DM_useClusDataSpec(v) for some DM togicalDataSpec value v, then v

b) Otherwise, the null value.
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7.2 DM_ClusBIdTask type and Routines
7.21 DM_ClusBIdTask Type
Purpose

The type DM_ClusBIdTask represents the information about a clustering task, in particular the input data
and the parameter settings. Furthermore, it provides a method for computing a clustering model.

Definition

CREATE TYPE DM_ClusBldTask
AS (
DM_content CHARACTER LARGE OBJECT (DM_MaxContentLength)
)
INSTANTIABLE
NOT FINAL

STATIC METHOD DM_defClusBldTask
(inputData DM_MiningData, settings DM_ClusSét¥ings)
RETURNS DM_ClusBldTask
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
CALLED ON NULL INPUT,

METHOD DM_getClusTrnData()
RETURNS DM_MiningData
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL,

METHOD DM_getClusSettings ()
RETURNS DM_ClusSettings
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL,

METHOD DM_buildClusModel ()
RETURNS DM_ClusteringModel
LANGUAGE SQL
NOT DETERMINESTIC
CONTAINS SQL

Definitional Rules

1) DM_MaxContentLength is the implementation-defined maximum length for the DM_content of a
DM ClusBldTask

Description

1)CFhe type DM_ClusBldTask provides for public use:

a) a method DM_defClusBldTask(DM_MiningData, DM_ClusSettings),
b) a method DM_getClusTrnData(),
¢) amethod DM_getClusSettings(),
d) a method DM_buildClusModel().
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7.2.2 DM_defClusBldTask Method
Purpose

Return the DM_ClusBIdTask value determined by both the given DM_MiningData value and the given
DM_ClusSettings value.

Definition

CREATE STATIC METHOD DM_defClusBldTask
(inputData DM_MiningData, settings DM_ClusSettings)
RETURNS DM_ClusBldTask
BEGIN

—— !l See Description

Desg¢ription

—

he method DM_defClusBIdTask takes the following input parameters:
a) a DM_MiningData value inputData,

b) a DM_ClusSettings value settings.

n
—

he result of the invocation DM_defClusBIdTask(inputData, settings) is determined as follows:
Jase:

a) If settings is the null value, then an exception condition is raised: SQL/MM Data Mining exception +
null settings.

b) If inputData is the null value, then an exception condition is raised: SQL/MM Data Mining exceptiof
— null input data.

c) If settings.DM_getClusDataSpec().jsCompatible(trainData.DM_genDataSpec()) equals 1 (one),
then a DM_ClusBIdTask value bt such that bt. DM_getClusTrnData() equals trainData and
bt.DM_getClusSettings() equals settings.

d) Otherwise, an exceptioh-condition is raised: SQL/MM Data Mining exception — data and data
specification not compatible.
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7.2.3 DM_getClusTrnData Method

Purpose

Return the DM_MiningData value representing the training data for the clustering task.
Definition

CREATE METHOD DM_getClusTrnData()
RETURNS DM_MiningData
FOR DM_ClusBldTask
BEGIN

—— 1

See Description

Description

1) The result of the invocation DM_getClusTrnData() is determined as follows:

Case:

a) If SELF does not contain a valid representation of a DM_MiningData value for input, then the np
value.

b) Otherwise, it is the DM_MiningData value representing the input data to be used for training.
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7.2.4 DM_getClusSettings Method

Purpose

Return the DM_ClusSettings value representing the settings of the clustering task.
Definition

CREATE METHOD DM_getClusSettings ()
RETURNS DM_ClusSettings

FOR DM_ClusBldTask
BEGIN

—— !l See Description

Desg¢ription
1) Tlhe result of the invocation DM_getClusSettings() is determined as follows:

Jase:

a) If SELF does not contain a valid representation of a DM_ClusSettings value, then the null value.

b) Otherwise, it is the DM_ClusSettings value representing theysettings to be used for training.
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7.2.5 DM_buildClusModel Method

Purpose

Return the DM_ClusteringModel value representing the result of a clustering training run given SELF.
Definition

CREATE METHOD DM_buildClusModel ()
RETURNS DM_ClusteringModel
FOR DM_ClusBldTask
BEGIN

—— 1

See Description

Description

1) The result of the invocation DM_buildClusModel() is determined as follows:

Case:

a) If the run of this mining function is successful, then an impleméntation-dependent value of type

DM_ClusteringModel representing the result of the clustering run and recalling the settings and
input data that were used.

b) Otherwise, an exception condition is raised: SQL/MM Data Mining exception — model computaiion
failed.
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7.3 DM_ClusteringModel Type and Routines
7.3.1 DM_ClusteringModel Type
Purpose

The DM_ClusteringModel type represents models that are the result of clustering.

Definition

CREATE TYPE DM_ClusteringModel
AS (
DM_content CHARACTER LARGE OBJECT (DM _MaxContentLength)
)
INSTANTIABLE
NOT FINAL

STATIC METHOD DM_impClusModel
(inputModel CHARACTER LARGE OBJECT (DM_MaxContengtLength))
RETURNS DM_ClusteringModel
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT,

METHOD DM_expClusModel ()
RETURNS CHARACTER LARGE OBJECT (DM_MaxContentLength)
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
CALLED ON NULL INPUT,

METHOD DM_getNumClusters ()
RETURNS INTEGER
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INRUT,

METHOD DM_getClusters \()

RETURNS TABLE (IPN\INTEGER,
NAME CHARACTER VARYING (DM _MaxClusterNameLength),
STZE BIGINT, HOMOGENEITY REAL)

LANGUAGE SQl

DETERMINISTIC

CONTAINS-.SOL

RETURNS,"WULL ON NULL INPUT,

METHOD 'DM_getMdlQuality ()
RETURNS DOUBLE PRECISION
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL

RETURNS NULL ON NULL INPUT,

METHOD DM_applyClusModel (inputRow DM_ApplicationData)
RETURNS DM_ClusResult
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT,
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METHOD DM_getClusTask ()
RETURNS DM_ClusBldTask
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
CALLED ON NULL INPUT,

METHOD DM_getClusMdlSpec ()
RETURNS DM_LogicalDataSpec
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL

Pl N e s e AL NLLIT T
g e m N VO T

METHOD DM_getFields ()

RETURNS TABLE (COLNAME VARCAHR (DM _MaxFieldNameLength),
FIELDNAME VARCAHR (DM _MaxAliasNameLength),
MININGTYPE INTEGER, IMPORTANCE REAL)

LANGUAGE SQL

DETERMINISTIC

CONTAINS SQL

RETURNS NULL ON NULL INPUT

Definitional Rules

1) DM_MaxContentLength is the implementation-defined maximum length for the DM_content of a
DM _ClusteringModel.

32) DM_MaxClusterNameLength is the implementation-defined maximum number of characters of a
cluster name.

Description

1) The DM_ClusteringModel provides for public;use:

a) a method DM_impClusModel(CHARACTER LARGE OBJECT(DM_MaxContentLength)),
a) a method DM _expClusModel(),

b) a method DM_getNumClusters(),

c) a method DM_getClusters(),

d) a method DM-getMdIQuality(),

e) a method~“DM_applyClusModel(DM_ApplicationData),

f) amethod DM_getClusTask(),

g)~'a method DM_getClusMdISpec(),

+Hoialaa/)
Clr1CTU ST/~

3
(0]
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7.3.2 DM_impClusModel Method
Purpose
Return the DM_ClusteringModel value determined by the given string.

Definition

CREATE STATIC METHOD DM_impClusModel
(inputModel CHARACTER LARGE OBJECT (DM_MaxContentLength))

RETURNS DM_ClusteringModel
FOR DM_ClusteringModel
BEGIN

——!! See Description

END
hitional Rules

M_MaxContentLength is the implementation-defined maximum length for the.DM_content of a
M_ClusteringModel.

Cription

he method DM_impClusModel takes the following input parameter:

a) a CHARACTER LARGE OBJECT value inputModel.

he result of the invocation DM _impClusModel(inputiModel) is determined as follows:

ase:

a) If inputModel contains an XML document-defined by the PMML schema with exactly one

ClusteringModel element, then a value of type DM_ClusteringModel representing the given PMML
model.

If inputModel contains an XML .document defined by the PMML schema with more than one
ClusteringModel element{ then a value of type DM_ClusteringModel representing the first of the
models.

Otherwise, an exegption condition is raised: SQL/MM Data Mining exception — invalid import
format.

126
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7.3.3 DM_expClusModel Method

Purpose

Return a string representing the clustering model of the DM_ClusteringModel value.
Definition

CREATE METHOD DM_expClusModel ()
RETURNS CHARACTER LARGE OBJECT (DM_MaxContentLength)
FOR DM_ClusteringModel
BEGIN

——!! See Description

END

Definitional Rules

1) DM_MaxContentLength is the implementation-defined maximum length for’the’ DM_content of a
DM _ClusteringModel.

Description

1) The result of the invocation DM_expClusModel () is a CHARACTER LARGE OBJECT value that
contains an XML document conforming to the PMML schemawith exactly one ClusteringModel
element, representing the clustering model contained in.SELF.

© ISO/IEC 2006 — All rights reserved 127


https://standardsiso.com/api/?name=6132bc6c8367bb435987cdae4e8b5646

ISO/IEC 13249-6:2006(E)

7.3.4 DM_getNumClusters Method

Purpose

Returns the number of clusters contained in the DM_content of a value of type DM_ClusteringModel.

Definition

CREATE METHOD DM_getNumClusters
RETURNS INTEGER

0

FOR DM_ClusteringModel
BEGIN

—— !l See Description

Desg¢ription

—
n—

ELF.DM _content.

he result of the invocation DM_getNumClusters() is the number of clusters cgntained in

128
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7.3.5 DM_getClusters Method

Purpose

Returns a table of clusters contained in SELF. For each cluster, its size, name and homogeneity are
contained in the table. The cluster size is given as an integer value, its name is an implementation-
defined string characterizing the cluster, and its homogeneity is a value between 0 and 1 measuring how
similar the rows are that belong to the cluster.

Definition

CREATE METHOD DM_getClusters ()
RETURNS TABLE (ID INTEGER,
NAME CHARACTER VARYING (DM _MaxClusterNameLength),
SIZE BIGINT, HOMOGENEITY REAL)
FOR DM_ClusteringModel
BEGIN

——— !l See Description

Definitional Rules

1) DM_MaxClusterNameLength is the implementation-defined maximum number of characters of a
cluster name.

Description

1) The result of the invocation DM_getClusters() is.a'table containing a row for each cluster containeg in
SELF.
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7.3.6 DM_getMdIQuality Method

Purpose

Returns a value between 0 and 1 indicating the quality of the clustering model. This value is a measure of
the homogeneity of the clusters contained in the DM_content of a value of type DM_ClusteringModel. 1
denotes maximal homogeneity, i.e. no discernable distinction, and 0 denotes no discernable
commonalities between records that belong to the same cluster.

Definition

CREATE METHOD DM_getMdlQuality ()
RETURNS DOUBLE PRECISION
FOR DM_ClusteringModel
BEGIN

——— !l See Description

Desg¢ription

) The result of the invocation DM_getMdIQuality() is determined as follows:
Case:

) |f SELF.DM_content does not contain quality information, then the null value.

b) Otherwise, a DOUBLE PRECISION number between 0 (zero) and 1 (one), the overall quality of
the clustering model.
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7.3.7 DM_applyClusModel Method

Purpose

Return the DM_ClusResult value representing the result of applying the clustering model contained in
SELF to the given DM_ApplicationData value.

Definition

CREATE METHOD DM applyClusModel (inputRow DM ApplicationData)
RETURNS DM _ClusResult
FOR DM_ClusteringModel
BEGIN

—— !'! See Description

Description
1) The method DM_applyClusModel takes the following input parameter:
a) a DM_ApplicationData value inputRow.

32) The result of the invocation DM_applyClusModel(inputRow) ijs\the DM_ClusResult value representing
the result of an application of SELF to inputRow.

3) Note that field values missing in inputRow are substituted by null values. Field values in inputRow(for
fields not contained in SELF.DM_getClusDataSpec() are discarded.
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7.3.8 DM_getClusTask method

Purpose

Return the DM_ClusBIldTask value used to create this model.
Definition

CREATE METHOD DM_getClusTask ()
RETURNS DM_ClusBldTask

FOR DM_ClusteringModel
BEGIN

—— !'! See Description

Desg¢ription
1) The result of the invocation DM_getClusTask () is determined as follows:

a) If SELF does not contain the DM _ClusBIdTask value that was used to-Create the model, then the
null value.

b) Otherwise, it is the DM_ClusBldTask value that was used to compute the model.
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Purpose

ISO/IEC 13249-6:2006(E)

Return the DM_LogicalDataSpec value representing the set of fields needed for an application of the
DM_ClusteringModel value.

Definition

1

CREATE METHOD DM getClusMdlSpec ()

RETURNS DM_LogicalDataSpec
FOR DM_ClusteringModel
BEGIN

—— !'! See Description

Description

set of fields needed for an application of this model.

) The result of the invocation DM_getClusMdISpec() is the DM_LogicalDataSpec value representing the
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7.3.10 DM_getFields

Pu

rpose

Returns a table of fields contained in SELF. For each field, its alias name, its mining type and its
importance for SELF are given.

Definition

Defipitional Rules

1)

2)

Desg¢ription

1) Tlhe result of the invocation DM_getFields() is a table containing a row for each input field in the mode]

134

METHOD DM getFields ()
RETURNS TABLE (COLNAME VARCAHR (DM _MaxFieldNameLength),
FIELDNAME VARCAHR (DM MaxAliasNameLength),
MININGTYPE INTEGER, IMPORTANCE REAL)
FOR DM_ClusteringModel
BEGIN

——— !l See Description

OM_MaxFieldNameLength is the implementation-defined maximum number of characters for the
ame of a field.

>

OM_MaxFieldAliasLength is the implementation-defined maximum number of characters for strings
representing a field name within a logical data specification.

uped for model building.
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7.4 DM_ClusApplTask Type and Routines
7.441 DM_ClusApplTask Type
Purpose

The type DM_ClusApplITask is a representation of all the information that constitutes a clustering
application task, in particular it contains the mining model and the data mining data.

Definition

CREATE TYPE DM_ClusApplTask
AS (
DM_content CHARACTER LARGE OBJECT (DM_MaxContentLength)
)
INSTANTIABLE
NOT FINAL

STATIC METHOD DM_defClusApplTask

(model DM_ClusteringModel, inputData DM_MinimgData,
outputData DM_MiningData,
resultField CHARACTER VARYING (DM MaxFieldAliasLength))

RETURNS DM_ClusApplTask

LANGUAGE SQL

DETERMINISTIC

CONTAINS SQL

CALLED ON NULL INPUT,

METHOD DM_getClusMdl ()
RETURNS DM_ClusteringModel
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
CALLED ON NULL INPUT,

METHOD DM_getClusApplDataq)
RETURNS DM_MiningData
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
CALLED ON NULLINPUT,

METHOD DM_get€lusOutpData ()
RETURNS PM-MiningData
LANGUAGENSQL
DETERMINISTIC
CONZAINS SQL
CAGLED ON NULL INPUT,

METHOD DM_getClusResF1d()
RETURNS CHARACTER VARYING (DM MaxFieldAliasLength)
LANGUAGE SQL
DT DMTINTCOT T O

CONTAINS SQL
CALLED ON NULL INPUT,

METHOD DM_applyClusMdl ()
RETURNS DM_ClusApplTask
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
CALLED ON NULL INPUT
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Definitional Rules

1) DM_MaxContentLength is the implementation-defined maximum length of the DM _content of a
DM_ClusApplTask.

2) DM_MaxFieldAliasLength is the implementation-defined maximum number of characters for the alias
name of a field.

Description

1) The type DM ClusApplTask provides for public use:

a) a method DM_defClusApplTask(DM_ClusteringModel, DM_MiningData,
DM_MiningData, CHARACTER VARYING),

b) a method DM_getClusMdl(),

(@]

a method DM_getClusApplData(),

o

) a method DM_getClusOutpData(),

e) a method DM_getClusResFId(),

—h

Y a method DM_applyClusMdl().
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7.4.2 DM_defClusAppITask Method
Purpose

Return the DM_ClusApplTask value containing the given DM_ClusteringModel value, the given
DM_MiningData values for input and output, and the given result field value.

Definition

CREATE STATIC METHOD DM defClusApplTask

(model DM_ClusteringModel, inputData DM_MiningData,
outputData DM_MiningData,
resultField CHARACTER VARYING (DM MaxFieldAliasLength),)
RETURNS DM_ClusApplTask
BEGIN

—— !! See Description

Definitional Rules

1) DM_MaxFieldAliasLength is the implementation-defined maximum number of characters for string
representing a field name within a logical data specification.

Description

1) The method DM_defClusAppliTask takes the following input parameters:
a) a DM_ClusteringModel value model.

b) a DM_MiningData value inputData,

c) a DM_MiningData value outputData;

d) a CHARACTER VARYING value resultField,

[\
~

The result of the invocation.DM_defClusApplTask(model, inputData, outputData, resultField) is
determined as follows:
Case:

a) If modelis thexiull value, then an exception condition is raised: SQL/MM Data Mining exceptio
null model.

b) If inputPata is the null value, then an exception condition is raised: SQL/MM Data Mining excey
— nulDinput data.

¢y WWoutputData is the null value, then an exception condition is raised: SQL/MM Data Mining
exception — null output data.

U

7_

btion

d) If resultField is not the alias of a field of type DM_ClusResult of outputData, then an exception
condition is raised: SQL/MM Data Mining exception — invalid result field.

e) If model. DM_getClusMdISpec().DM_isCompatible(inputData.genDataSpec()) returns FALSE, then

an exception condition is raised: SQL/MM Data Mining exception — data and data specification
model not compatible.

f) Otherwise, the DM_ClusApplTask value containing the given arguments.
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7.4.3 DM_getClusMdl Method

Purpose

Return the DM_ClusteringModel value representing the clustering model contained in the clustering
application task.

Definition

CREATE METHOD DM _getClusMdl ()

RETURNS DM_ClusteringModel
FOR DM_ClusApplTask
BEGIN

—— !l See Description

Desg¢ription
1) The result of the invocation DM_getClusMdl() is determined as follows:
Qase:

a) If SELF does not contain a valid representation of a DM_ClustefingModel value, then the null
value.

b) Otherwise, it is the DM_ClusteringModel value contained-in SELF.
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74.4 DM_getClusApplData Method

Purpose

Return the DM_MiningData value for input contained in SELF.
Definition

CREATE METHOD DM_getClusApplData()
RETURNS DM_MiningData
FOR DM_ClusApplTask
BEGIN

—— 1

See Description

Description

1) The result of the invocation DM_getClusApplData() is determined as follows:

Case:

a) If SELF does not contain a valid representation of a DM_MiningData value for input, then the nl
value.

b) Otherwise, it is the DM_MiningData value for input contained in SELF.
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7.4.5 DM_getClusOutpData Method

Purpose

Return the DM_MiningData value for output contained in SELF.
Definition

CREATE METHOD DM_getClusOutpData ()
RETURNS DM_MiningData
FOR DM_ClusApplTask
BEGIN

—— !'! See Description

Desg¢ription
1) Tlhe result of the invocation DM_getClusOQutpData() is determined as follows:

(ase:

a) If SELF does not contain a valid representation of a DM_MiningData value for output, then the null
value.

b) Otherwise, it is the DM_MiningData value for output contained in SELF.
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7.4.6 DM_getClusResFld method

Purpose

Return the CHARACTER VARYING value for the result field contained in SELF.
Definition

CREATE METHOD DM_getClusResF1ld()
RETURNS CHARACTER VARYING (DM MaxFieldAliasLength)

FOR DM_ClusApplTask
BEGIN

—— 1! See Description

Definitional Rules

1) DM_MaxFieldAliasLength is the implementation-defined maximum numbet_of Characters for string
representing a field name within a logical data specification.

v

Description
1) The result of the invocation DM_getClusResFId() is determined.as follows:

Case:

a) If SELF does not contain a valid representation af;a CHARACTER VARYING value for the resylt
field, then the null value.

b) Otherwise, it is the CHARACTER VARYING value for the result field contained in SELF.
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7.4.7 DM_applyClusMdl method

Purpose

Apply the clustering model in the DM_ClusApplTask value to each row of the table determined by the
input data in the DM_ClusApplITask value. The results of the application are written to the table
determined by the output data. In addition, any number of columns from the input table can be copied to
the output table.

Definition

CREATE METHOD DM_applyClusMdl ()
RETURNS DM_ClusApplTask
BEGIN

—— !l See Description

Desg¢ription

1) Tlhe result of the invocation DM_applyClusMdl() is determined as follows:
Qase:

a) If the application run is successful, then SELF.

b) Otherwise, an exception condition is raised: SQL/MM Data Mining exception — model application
failed.

D

n a successful application run, for each row of theltable determined by the input data mining data
bntained in SELF one row is inserted into the table determined by the output data mining data
bntained in SELF. The column values are determined as follows:

[elKe)

a) The value for the column, corresponding to the field of SELF.DM_getClusOutpData() whose alias
name is SELF.DM_getClusResFld(), is the result of the application of the clustering model to the
input row. This is a value of type DM_ClusResult.

b) For each field of SELF.DM JgetClusOutpData(), whose alias name is the same as an alias name of
a field of SELF.DM_getClusApplData(), the value of the corresponding output column is the same
as the value of the.carresponding column of the input row.

c} Otherwise, thenull value.
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7.5 DM_ClusResult Type and Routines
7.5.1 DM_ClusResult Type
Purpose

The DM_ClusResult type is the description of the result of an application run of a clustering model.

Definition

CREATE TYPE DM_ClusResult
AS (
DM_content CHARACTER LARGE OBJECT (DM _MaxContentLength)
)
INSTANTIABLE
NOT FINAL

METHOD DM_getClusterID()
RETURNS INTEGER
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL,

METHOD DM_getQuality ()
RETURNS DOUBLE PRECISION
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL

Definitional Rules

1) DM_MaxContentLength is the implementation-defined maximum length for the DM_content of a
DM _ClusResult.

Description
1) The DM_ClusResult type provides for public use:
a) a method DM_getClusterlD(),

b) a method DM_getQuality().
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7.5.2 DM_getClusterID Method

Purpose

Returns the cluster identification number contained in the DM_ClusResult value.
Definition

CREATE METHOD DM_getClusterID()
RETURNS INTEGER

FOR DM_ClusResult
BEGIN

—— !'! See Description

Desg¢ription

1) The result of the invocation DM_getClusterlD() is an INTEGER value representing the cluster
identification number contained in SELF. This number identifies the cluster that'best fits the input row
uped to generate SELF, i.e. the optimal cluster with respect to the clustering-criterion of the specific
mplementation.
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7.5.3 DM_getQuality Method

Purpose

Returns the quality value contained in the DM_ClusResult value.
Definition

CREATE METHOD DM_getQuality ()
RETURNS DOUBLE PRECISION
FOR DM_ClusResult
BEGIN

—— 1

See Description

Description

1) The result of the invocation DM_getQuality() is the DOUBLE PRECISION yalue representing the
quality value computed for the prediction of the cluster identification contained in SELF. This qualify

indicates how well the input row used to generate SELF fits into the cluster identified by the return
value of DM_getClusterlD().
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8 Classification

8.1 DM_ClasSettings Type and Routines
8.1.1 DM_ClasSettings Type

Purpose

The DM_ClasSettings type is the description for the settings that are used to generate a classification

d—.l L daofinoe atarant fiald and navarmaotare concliaa Hh alaoritho
mo M~ T UL TITTvo AU luly\ll mornu Arnu rJul arnirviviro yulull Iu uane ulsul Trirr.
Defipition

CREATE TYPE DM_ClasSettings
AS (
DM_content CHARACTER LARGE OBJECT (DM _MaxContentLength!
)
INSTANTIABLE
NOT FINAL

STATIC METHOD DM_impClasSettings
(inputSettings CHARACTER LARGE OBJECT (DM.MaxContentLength))
RETURNS DM_ClasSettings
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT,

METHOD DM_expClasSettings()
RETURNS CHARACTER LARGE OBJECT (DM _MaxContentLength)
DETERMINISTIC
CONTAINS SQL,

METHOD DM_setClasCostRate (costRate DOUBLE PRECISION)
RETURNS DM_ClasSettings
SELF AS RESULT
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL* INPUT,

METHOD DM_getClas@ostRate ()
RETURNS DOUBLE) PRECISION
LANGUAGE SQE
DETERMINISEIC
CONTAINS. S0L,

METHOD~DM_setClasCost
(actualClass CHARACTER VARYING (DM MaxClassLabelValueLength),
predictedClass CHARACTER VARYING (DM MaxClassLabelValueLength),
cost DOUBLE PRECISION)
RETURNS DM_ClasSettings

SELE AS RESULT
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL

CALLED ON NULL INPUT,
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METHOD DM_getClasCost
(actualClass CHARACTER VARYING (DM MaxClassLabelValueLength),

predictedClass CHARACTER VARYING (DM MaxClassLabelValueLength))

RETURNS DOUBLE PRECISION
LANGUAGE SQL

DETERMINISTIC

CONTAINS SQL

RETURNS NULL ON NULL INPUT,

METHOD DM_useClasDataSpec(logicalDataSpecification DM_LogicalDataSpec)
RETURNS DM_ClasSettings
SELF AS RESULT

. Tk ke . Wk n R )

DO

fd%)

Definitional Rules

Description

-
TN O U ITO T oo T

DETERMINISTIC
CONTAINS SQL
CALLED ON NULL INPUT,

METHOD DM_getClasDataSpec()
RETURNS DM_LogicalDataSpec
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL,

METHOD DM_setClasTarget
(targetField CHARACTER VARYING (DM MaxFieldAliasLength))
RETURNS DM_ClasSettings
SELF AS RESULT
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
CALLED ON NULL INPUT,

METHOD DM_getClasTarget ()
RETURNS CHARACTER VARYING (DM MaxEieldAliasLength)
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL

DM_MaxContentLength is-the implementation-defined maximum length for the DM_content of a
DM_ClasSettings.

DM_MaxClassLabelValuelength is the implementation-defined maximum number of characters fd
name of a class;

DM_MaxFieldAliasLength is the implementation-defined maximum number of characters for string
representing a field name within a logical data specification.

r
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a) a method DM _impClasSettings(CHARACTER LARGE OBJECT(DM_MaxContentLength)),
b) a method DM_expClasSettings(),
¢) a method DM_setClasCostRate(DOUBLE PRECISION),

d) a method DM_getClasCostRate(),
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e) a method DM_setClasCost(CHARACTER VARYING, CHARACTER VARYING,
DOUBLE PRECISION),
f) a method DM_getClasCost(CHARACTER VARYING, CHARACTER VARYING),
g) a method DM_useClasDataSpec(DM_LogicalDataSpec),
h) a method DM_getClasDataSpec(),

i) amethod DM_setClasTarget(CHARACTER VARYING),

)| a method DM_getClasTarget().

—
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8.1.2 DM_impClasSettings Method
Purpose

Return a specified value of type DM_ClasSettings.
Definition

CREATE STATIC METHOD DM_impClasSettings
(inputSettings CHARACTER LARGE OBJECT (DM _MaxContentLength))
RETURNS DM_ClasSettings
FOR DM_ClasSettings
BEGIN

—— !! See Description

Definitional Rules

1) DM_MaxContentLength is the implementation-defined maximum length forthe DM_content of a
DM_ClasSettings.

Description
1) The method DM_impCilasSettings takes the following input-parameter:

a) a CHARACTER LARGE OBJECT value inputSettings: The format of this value is implementatipn-

dependent, but for any one implementation the fermat is the same as that used by
DM _expClasSettings.

32) The result of the invocation DM_impClasSettihgs(inputSettings) is determined as follows:
Case:

a) If there is a value v of type DM >ClasSettings such that inputSettings = v.DM_expClasSettings(,
then v.

b) Otherwise, an exception condition is raised: SQL/MM Data Mining exception — invalid settings
format.
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8.1.3

Purpose

DM_expClasSettings Method

Return a CHARACTER LARGE OBJECT value representing the classification settings contained in the
DM_content value of the DM_ClasSettings value.

Definition

Defi

CREATE METHOD DM expClasSettings ()

RETURNS CHARACTER LARGE OBJECT (DM _MaxContentLength)
FOR DM_ClasSettings
BEGIN

—— !'! See Description

hitional Rules

1) OM_MaxContentLength is the implementation-defined maximum length for.the-DM_content of a
OM_ClasSettings.

Desg¢ription

1) Tlhe result of the invocation DM_expClasSettings() is a CHARACTER LARGE OBJECT value
representing the classification settings contained in SELF. This'representation is implementation-
dependent.
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8.1.4 DM_setClasCostRate Method

Purpose

Return a value of type DM_ClasSettings by specifying an error percentage for a training run. The
classification cost rate value specifies the percentage of incorrect predictions that can be tolerated in a
classification model on validation data. The training run may then terminate when the tolerated costRate
is not exceeded on validation data.

Note that any values set by DM _setClasCost are not taken into account.

Definition

CREATE METHOD DM_setClasCostRate (costRate DOUBLE PRECISION)
RETURNS DM_ClasSettings
FOR DM_ClasSettings
BEGIN

—— !! See Description

Description

1) The method DM_setClasCostRate takes the following input parameter:

a) a DOUBLE PRECISION value costRate.

2) The result of an invocation DM_setClasCostRate(castRate) is determined as follows:
Case:

a) If costRate is negative or greater than.100, then an exception condition is raised: SQL/MM Data
Mining exception — parameter out ofange.

b) Otherwise, it is the DM_ClasSettings value containing costRate as tolerated percentage of wropg
predictions.
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8.1.5 DM_getClasCostRate Method

Purpose

Return the error percentage (classification cost rate) contained in SELF.
Definition

CREATE METHOD DM_getClasCostRate ()
RETURNS DOUBLE PRECISION
FOR DM_ClasSettings
BEGIN

—— !'! See Description

Desg¢ription
1) The result of the invocation DM_getClasCostRate() is determined as follows:

(ase:

a) If SELFis equal to SELF.DM_setClasCostRate(v) for some DOUBLE PRECISION value v, then v.

b) Otherwise, the null value, indicating that a numerical valuefor.the classification cost rate will be
determined during the data mining run.
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8.1.6 DM_setClasCost Method

Purpose

Return a specified value of type DM_ClasSettings.
Definition

CREATE METHOD DM_setClasCost
(actualClass CHARACTER VARYING (DM MaxClassLabelValueLength)
predictedClass CHARACTER VARYING (DM _MaxClassLabelValueLength)
cost DOUBLE PRECISION)
RETURNS DM_ClasSettings
FOR DM_ClasSettings
BEGIN

—— !'! See Description

Definitional Rules

1) DM_MaxClassLabelValueLength is the implementation-defined maximum number of characters fgr the
name of a class.

Description

1) The method DM_setClasCost takes the following input{parameters:
a) a CHARACTER VARYING value actualClass,

b) a CHARACTER VARYING value predictedClass,

c¢) a DOUBLE PRECISION value cost:

DO
~

The result of the invocation DM _set€lasCost(actualClass, predictedClass, cost)
is determined as follows:

Case:
a) If costis the nullvalue, a value of DM_ClasSettings, with default cost assigned to the wrong
prediction of afi-actual class actualClass as the predicted class predictedClass. The default cogt is

1.0 if actualClass and predictedClass are different, 0.0 if they are equal.

b) If actual€lass equals predictedClass and cost is not equal to 0.0, then an exception condition is
raised:* SQL/MM Data Mining exception — parameter out of range.

¢)_If actualClass and predictedClass are different and cost is negative, then an exception conditiop is
raised: SQL/MM Data Mining exception — parameter out of range.

d) Otherwise, a value v of type DM_ClasSettings that is identical to SELF except that the method
invocation v.DM_getClasCost(actualClass, predictedClass) = cost.
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8.1.7 DM_getClasCost Method
Purpose
Return the cost of a wrong prediction of an actual value of the class label (actualClass) as the predicted

value of the class label (predictedClass).

Definition

CREATE METHOD DM getClasCost

(actualClass CHARACTER VARYING (DM MaxClassLabelValueLength)
predictedClass CHARACTER VARYING (DM MaxClassLabelValueLength))
RETURNS DOUBLE PRECISION
FOR DM_ClasSettings
BEGIN

—— !l See Description

hitional Rules

M_MaxClassLabelValueLength is the implementation-defined maximum.number of characters for th
ame of a class.

Cription
he method DM_getClasCost takes the following input parameters:
) a CHARACTER VARYING value actualClass,

a CHARACTER VARYING value predictedClass.

2) The result of the invocation DM_getClasCost(actualClass, predictedClass) is determined as follows:

Jase:

) If SELFis equal to SELF.DM\setClasCost(actualClass, predictedClass, v) for some DOUBLE
PRECISION value v suchthat v is not null, then v.

Otherwise, the default'cost. The default cost is 1.0 if actualClass and predictedClass are different,
0.0 if they are equat.

154

w

© ISO/IEC 2006 — All rights reserved


https://standardsiso.com/api/?name=6132bc6c8367bb435987cdae4e8b5646

ISO/IEC 13249-6:2006(E)

8.1.8 DM_useClasDataSpec Method
Purpose

Specify a DM_LogicalDataSpec value for the DM_ClasSettings value. The DM_LogicalDataSpec
determines valid DM_MiningData values, which can be processed in a training run.

Definition

CREATE METHOD DM useClasDataSpec

(logicalDataSpecification DM_LogicalDataSpec)
RETURNS DM_ClasSettings
FOR DM_ClasSettings
BEGIN

—— !! See Description

Description
1) The method DM_useClasDataSpec takes the following input parameter:

a) a DM_LogicalDataSpec value logicalDataSpecification.

DO
~

The result of the invocation DM_useClasDataSpec(logicalPataSpecification) is determined as follg
Case:

a) If logicalDataSpecification is the null value, theha DM_ClasSettings value containing no logica
data specification but otherwise identical tQ«SELF.

b) If SELF.DM_getClasTarget() = targetField (not null) and targetField is not contained in
logicalDataSpecification, then an error’'condition is raised: SQL/MM Data Mining exception - fie
not defined in data specification.

c) If SELF.DM_getClasTarget() ='targetField (not null), targetField is contained in
logicalDataSpecification.and logicalDataSpecification.DM_getFldType(targetField) = 1 (one), th
an error condition is raised: SQL/MM Data Mining exception - field not categorical.

d) Otherwise, it is a value of type DM_ClasSettings containing logicalDataSpecification as the log
data specification of SELF.

WS!:

d

cal
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8.1.9 DM_getClasDataSpec Method

Purpose

Returns the logical data specification defined for a classification settings.
Definition

CREATE METHOD DM_getClasDataSpec()
RETURNS DM_LogialDataSpec

FOR DM_ClasSettings
BEGIN

—— !'! See Description

Desg¢ription
1) Tlhe result of the invocation DM_getClasDataSpec() is determined as follows:

(ase:

a) If SELFis equal to SELF.DM_useClasDataSpec(v) for some DM (LogicalDataSpec value v such
that v is not null, then v.

b) Otherwise, it is the null value.
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8.1.10 DM_setClasTarget Method
Purpose

Specify the target (class label) field for a DM_ClasSettings value.
Definition

CREATE METHOD DM_setClasTarget
(targetField CHARACTER VARYING (DM MaxFieldAliasLength))
RETURNS DM_ClasSettings
FOR DM_ClasSettings
BEGIN

—— !! See Description

Definitional Rules

v

1) DM_MaxFieldAliasLength is the implementation-defined maximum number.of characters for string
representing a field name within a logical data specification.

Description
1) The method DM_setClasTarget takes the following input parameter:

a) a CHARACTER VARYING value targetField.

[\
~

The result of the invocation DM_setClas Target(targetField) is determined as follows:

Case:

a) If targetField is the null value, then awalue of type DM_ClasSettings not containing a target fiel
but otherwise identical to SELF.

L

b) If SELF.DM_getClasDataSpec() = ds (not null) and no field with name targetField is contained [n
ds, then an exception cendition is raised: SQL/MM Data Mining exception — field not defined in|data
specification.

c) If SELF.DM_getClasDataSpec() = ds (not null), targetField is contained in ds and
ds.DM_getFldType(targetField) = 1 (one), then an error condition is raised: SQL/MM Data Minihg
exception ~.field not categorical.

d) Otherwise, it is the DM_ClasSettings value containing the field named fargetField as the target
(cldsglabel) field.
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8.1.11 DM_getClasTarget Method

Purpose

Returns the target field name defined for a classification settings.
Definition

CREATE METHOD DM_getClasTarget ()
RETURNS CHARACTER VARYING (DM MaxFieldAliasLength)

FOR DM_ClasSettings
BEGIN

—— !l See Description

Defipitional Rules

1) OM_MaxFieldAliasLength is the implementation-defined maximum number of characters for strings
g@presenting a field name within a logical data specification.

=

Desgription
1) Tlhe result of the invocation DM_getClasTarget() is determined as\ollows:

Jase:

a) If SELFis equal to SELF.DM_setClasTarget(v) for some CHARACTER VARYING value v, then v.

b) Otherwise, the null value.
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8.2 DM_ClasBldTask Type and Routines
8.2.1 DM_ClasBldTask Type
Purpose

The type DM_ClasBIdTask is an abstraction of all the information that constitutes a classification task, in
particular the input data and the parameter settings. Furthermore, it provides a method for computing a
classification model.

Definition

CREATE TYPE DM ClasBldTask
AS (
DM_content CHARACTER LARGE OBJECT (DM_MaxContentLength)
)
INSTANTIABLE
NOT FINAL

STATIC METHOD DM_defClasBldTask

(trainData DM_MiningData, validationData, BM*MiningData,
settings DM_ClasSettings)

RETURNS DM_ClasBldTask

LANGUAGE SQL

DETERMINISTIC

CONTAINS SQL

CALLED ON NULL INPUT,

METHOD DM_getClasTrnData()
RETURNS DM_MiningData
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL,

METHOD DM_getClasValData()
RETURNS DM_MiningData
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL,

METHOD DM_getClasSettings ()
RETURNS DM_ClasSettings
LANGUAGE SQL
DETERMINISTFIC
CONTAINSN\SQL,

METHOR /DM_buildClasModel ()
RETURNS DM_ClasModel
LANGUAGE SQL
NOT DETERMINISTIC
CONTAINS SQL

Befinitional-Rud

1) DM_MaxContentLength is the implementation-defined maximum length for the DM_content of a
DM _ClasBlIdTask

Description
1) The type DM_ClasBldTask provides for public use:

a) a method DM_defClasBldTask(DM_MiningData, DM_MiningData, DM_ClasSettings),
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b) a method DM_getClasTrnData(),
c) a method DM_getClasValData(),
d) a method DM_clasSettings(),

e) a method DM_buildClasModel().

160 © ISO/IEC 2006 — All rights reserved


https://standardsiso.com/api/?name=6132bc6c8367bb435987cdae4e8b5646

8.2.2

ISO/IEC 13249-6:2006(E)

DM_defClasBldTask Method

Purpose

Return a specified value of type DM_ClasBldTask.

Definition

CREATE STATIC METHOD DM_defClasBldTask
(trainData DM_MiningData, validationData DM_MiningData,

[\

settings DM_ClasSettings)
RETURNS DM_ClasBldTask
BEGIN

—— !! See Description

Description

) The method DM _defClasBIdTask takes the following input parameters:

a)
b)

c)

a DM_MiningData value trainData,
a DM_MiningData value validationData,

a DM_ClasSettings value settings.

) The result of the invocation DM_defClasBldTask(trainData, validationData, settings) is determined
follows:

Case:

a)

b)

If settings is the null value, then an éxception condition is raised: SQL/MM Data Mining excepti
null settings.

If trainData is the null value, then an exception condition is raised: SQL/MM Data Mining excep
— null input data.

If validationData is the null value, then a value of type DM_ClasBldTask determined by the give
parameters whefe ho validation data is defined. An implementation-dependent subset of the
training data is“Used for internal validation in this case.

If settings.DM_getClasDataSpec().isCompatible(trainData. DM_genDataSpec()) equals 1 (one)
settings-DM_getClasDataSpec().isCompatible(validationData.DM_genDataSpec()) equals 1 (0
theh.a DM_ClasBIdTask value bt such that bt. DM_getClasTrnData() equals trainData,
bi:DM_getClasValData() equals validationData and bt. DM_getClasSettings() equals settings.

as

and
ne),

Otherwise, an exception condition is raised: SQL/MM Data Mining exception — data and data

specification not compatible.
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8.2.3 DM_getClasTrnData Method

Purpose

Return the value of type DM_MiningData representing the training data for the classification task.
Definition

CREATE METHOD DM_getClasTrnData ()
RETURNS DM_MiningData
FOR DM _ClasBldTask
BEGIN

——!! See Description

END
Desg¢ription
1) The result of the invocation DM_getClasTrnData() is determined as follows:

Jase:

a) If SELF does not contain a valid representation of a DM_MiningData value for training, then the nu
value.

b) Otherwise, it is the DM_MiningData value representing the data to be used for training.
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8.24 DM_getClasValData Method

Purpose

Return the value of type DM_MiningData representing the validation data for the classification task.
Definition

CREATE METHOD DM_getClasValDatal()
RETURNS DM_MiningData
FOR DM_ClasBldTask
BEGIN

1

See Description

END

Description

1) The result of the invocation DM_getClasValData() is determined as follows:

Case:

a) If SELF does not contain a valid representation of a DM_MiningData value for validation, then the
null value.

b) Otherwise, it is the DM_MiningData value representing the data to be used for validation.
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8.2.5 DM_getClasSettings Method

Purpose

Return the value of type DM_ClasSettings representing the settings of the classification task.
Definition

CREATE METHOD DM_getClasSettings ()
RETURNS DM_ClasSettings

FOR DM_ClasBldTask
BEGIN

——!! See Description

END

Desg¢ription

1) Tlhe result of the invocation DM_getClasSettings() is determined as follows:

Qase:

a) If SELF does not contain a valid representation of a DM_ClasSettings value, then the null value.

b) Otherwise, it is the DM_ClasSettings value representing the)settings to be used for the training
phase.
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8.2.6 DM_buildClasModel Method

Purpose

Return a specified value of type DM_ClasModel.
Definition

CREATE STATIC METHOD DM_buildClasModel ()
RETURNS DM_ClasModel
FOR DM_ClasBldTask
BEGIN

—— 1

See Description

Description

1) The result of the invocation DM_buildClasModel() is determined as follows

Case:

a) If the training run is successful, then an implementation-dependent value of type DM_ClasMod

D
-

b) Otherwise, an exception condition is raised: SQL/MM Data’Mining exception — model computaiion
failed.
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8.3 DM_ClasModel Type and Routines
8.3.1 DM_ClasModel Type
Purpose

The DM_ClasModel type represents a classification model.

Definition

CREATE TYPE DM_ClasModel
AS (
DM_content CHARACTER LARGE OBJECT (DM _MaxContentLength)
)
INSTANTIARBRLE
NOT FINAL

STATIC METHOD DM_impClasModel
(inputModel CHARACTER LARGE OBJECT (DM_MaxContengtLength))
RETURNS DM_ClasModel
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT,

METHOD DM_expClasModel ()
RETURNS CHARACTER LARGE OBJECT (DM_MaxContentLength)
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
CALLED ON NULL INPUT,

METHOD DM_applyClasModel (inputRowsDM_ApplicationData)
RETURNS DM_ClasResult
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INRUT,

METHOD DM_testClasModel (inputData DM_MiningData)
RETURNS DM_ClasTestResult
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL.ON NULL INPUT,

METHOD DM)ygetClasCostRate ()
RETURNS' DOUBLE PRECISION
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
CALLED ON NULL INPUT,

METHOD DM_isValidated ()
RETURNS INTEGER
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL,
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METHOD DM_getRankQuality
(class CHARACTER VARYING (DM _MaxClassLabelValueLength))
RETURNS DOUBLE PRECISION
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
CALLED ON NULL INPUT,

METHOD DM_getPredAccuracy
(class CHARACTER VARYING (DM _MaxClassLabelValueLength))
RETURNS DOUBLE PRECISION
LANGUAGE SQL

AP RMTEANT O T
[

DT T IS T IN T

CONTAINS SQL
CALLED ON NULL INPUT,

METHOD DM_getReliability ()
RETURNS DOUBLE PRECISION
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
CALLED ON NULL INPUT,

METHOD DM_getMdlQuality ()
RETURNS DOUBLE PRECISION
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
CALLED ON NULL INPUT,

METHOD DM_getGainsChart ()
RETURNS TABLE (ROWCOUNT BIGINT, SUMACTUAL DOUBLE, THRESHOLD DOUBLE)
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT,

METHOD DM_getClasTask ()
RETURNS DM_ClasBldTask
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
CALLED ON NULL INPUT,

METHOD DM_getClasMdlSpec()
RETURNS DM LegicalDataSpec
LANGUAGE (SQL
DETERMINTSTIC
CONTAINS SQL
CALZED” ON NULL INPUT,

METHOD DM_getFields ()
RETURNS TABLE (COLNAME CHARACTER VARYING (DM MaxFieldNameLength),
FIELDNAME CHARACTER VARYING (DM MaxAliasNameLength),
MININGTYPE INTEGER, IMPORTANCE REAL)

LANCUACE QQT

DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT,

METHOD DM_getClasTarget ()
RETURNS CHARACTER VARYING (DM MaxFieldAliasLength)
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
CALLED ON NULL INPUT
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Definitional Rules

1) DM_MaxContentLength is the implementation-defined maximum length for the DM_content of a
DM_ClasModel.

2) DM_MaxFieldAliasLength is the implementation-defined maximum number of characters for strings
representing a field name within a logical data specification.

Description

1) The DM ClasModel provides for public use:

a) a method DM_impClasModel(CHARACTER LARGE OBJECT(DM_MaxContentLength)),
b) a method DM_expClasModel(),

c) amethod DM_applyClasModel(DM_ApplicationData),

d) a method DM_testClasModel(DM_MiningData),

e) a method DM_getClasCostRate(),

f)) a method DM_isValidated(),

g) a method DM_getRankQuality(CHARACTER VARYING),

h) a method DM_getAccuracy(CHARACTER VARYING),

i)] a method DM_getReliability(),

J)| a method DM_getMdIQuality(),

k) a method DM_getGainsChart(),

)| a method DM_getClasTask(),

3

) a method DM_getClasMdISpec(),

>

) a method DM_getFields();

o) a method DM_get€lasTarget().
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8.3.2 DM_impClasModel Method

Purpose

Return a specified value of type DM_ClasModel.
Definition

CREATE STATIC METHOD DM_impClasModel
(inputModel CHARACTER LARGE OBJECT (DM_MaxContentLength))
RETURNS DM_ClasModel
FOR DM_ClasModel
BEGIN

—— !! See Description

Definitional Rules

1) DM_MaxContentLength is the implementation-defined maximum length forthe DM_content of a
DM _ClasModel.

Description

1) The method DM_impClasModel takes the following input parameter:

a) a CHARACTER LARGE OBJECT value inputModel.

32) The result of the invocation DM_impClasModel(inptitModel) is determined as follows:
Case:

a) If inputModel contains an XML document defined by the PMML schema with exactly one
NaiveBayesModel element, TreeModel element or NeuralNetwork element with categorical target,
then a value of type DM_ClasModel representing the given PMML model.

b) If inputModel contains an'XML document defined by the PMML schema with more than one
NaiveBayesModel elément, TreeModel element or NeuralNetwork element with categorical target,
then a value of type.DM_ClasModel representing the first of the models.

¢) Otherwise, an.gxception condition is raised: SQL/MM Data Mining exception — invalid import
format.
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8.3.3 DM_expClasModel Method

Purpose

Return a CHARACTER LARGE OBJECT value representing the classification model contained in the
DM_content value of the DM_ClasModel value.

Definition

Defi

170

CREATE METHOD DM _expClasModel ()

RETURNS CHARACTER LARGE OBJECT (DM_MaxContentLength)
FOR DM_ClasModel
BEGIN

—— !'! See Description

hitional Rules

M_MaxContentLength is the implementation-defined maximum length for the-DM_content of a

3
OM_ClasModel.

Cription
he result of the invocation DM _expClasModel() is a CHARACTER LARGE OBJECT value that

ement, TreeModel element or NeuralNetwork element with categorical target, representing the
assification model contained in SELF.

T
cpntains an XML document conforming to the PMML schema with exactly one NaiveBayesModel
e
c
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8.3.4 DM_applyClasModel Method

Purpose

Return the result of applying the classification model contained in SELF to a given value of
DM_ApplicationData.

Definition

CREATE METHOD DM applyClasModel (inputRow DM ApplicationData)
RETURNS DM _ClasResult
FOR DM_ClasModel
BEGIN

—— !'! See Description

Description
1) The method DM_applyClasModel takes the following input parameter:
a) a DM_ApplicationData value inputRow.

32) The result of the invocation DM_applyClasModel(inputRow) js\the DM_ClasResult value representing
the result of an application of SELF to inputRow.

3) Note that field values missing in inputRow are substituted by null values. Field values in inputRow(for
fields not contained in SELF.DM_getClasDataSpec() are discarded.
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8.3.5 DM _testClasModel Method

Purpose

Return the result of testing the classification model contained in SELF, using a value of DM_MiningData.
Definition

CREATE METHOD DM_testClasModel (inputData DM_MiningData)
RETURNS DM_ClasTestResult

FOR DM_ClasModel
BEGIN

—— !'! See Description

Desg¢ription
1) The method DM _testClasModel takes the following input parameter:

a) a DM_MiningData value inputData.

n
—

he result of the invocation DM _testClasModel(inputData) is determifed as follows: :

Jase:

Q

) If SELF.DM_getClasDataSpec().DM_isCompatible(inputPata.genLogDataSpec()) returns TRUE,
then the result is the DM_ClasTestResult value representing the result of testing of SELF with
inputData as test data.

b) Otherwise, an exception condition is raised::SQL/MM Data Mining exception — data and data
specification of model not compatible.
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8.3.6 DM_getClasCostRate Method

Purpose

Return the classification cost rate of the classification model computed during the training phase using the
validation data specified in the DM_ClasBIdTask value used to generate the model.

Definition

CREATE METHOD DM getClasCostRate ()
RETURNS DOUBLE PRECISION
FOR DM_ClasModel
BEGIN

—— !! See Description

Description

1) The result of the invocation DM_getClasCostRate() is determined as follows:

Case:

a) If SELF.DM_isValidated() equals 0 (zero), then the classifi¢dtion cost rate on the training data.

b) Otherwise, the classification cost rate of the classification model contained in SELF computed
using the validation data.

Note that the validation data may have been provided when the model was created or has bee
selected as an implementation-dependent subset of the training data.

=
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8.3.7 DM_isValidated Method

Purpose

Indicates whether validation data have been used during the training phase so that quality measures are

based on validation rather than training data.
Definition

CREATE METHOD DM_isValidated

@)

RETURNS INTEGER
FOR DM_ClasModel
BEGIN

——— !l See Description
Desg¢ription

Case:

p) Otherwise, 0 (zero).

) The result of the invocation DM _isValidated() is determined as follows:

a) 1 (one), if validation data have been used during training of thé input model.

174
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8.3.8 DM_getRankQuality method

Purpose

Returns a value between -1 and 1 indicating the ranking quality of the classification model with respect to
a specified value class of the target field. This method returns a value which compares the order of the

data records when sorted by their confidence values (for the prediction of class) with a random order

of

the same data records. 1 is assigned to an optimal model, by which the records are ordered exactly in the
order of their actual values. Positive values indicate that the model is better than random. 0 is returned for

models that work no better than random ordering. Negative values indicate that the ordering is worse

than

rendom. -1 means that the order is inverse to the actual values.
This value is based on validation data if possible, otherwise on training data.
Definition

CREATE METHOD DM_getRankQuality
(class CHARACTER VARYING(DM MaxClassLabelValueLength))
RETURNS DOUBLE PRECISION
FOR DM_ClasModel
BEGIN

——— !l See Description

Definitional Rules

value of a class label.

Description

1) The result of the invocation DM_getRankQuality(class) is determined as follows:
Case:

a) If SELF.DM_content does not contain ranking quality information, then the null value.

b) If class is not predicted by the model, an exception condition is raised SQL/MM Data Mining
exception — parameter out of range.

c) |If SELF.DMD isValidated() = 0 (zero), then a double precision number between -1 and 1 (one)

d) QOtherwise, a double precision number between -1 and 1 (one), the ranking quality of the mod
based on validation data.

1) DM_MaxClassLabelValueLength is the implementation-defined maximum number of characters fgr a

the

ranking quality of the model, based on an implementation-dependent subset of the training data.

el,
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8.3.9 DM_getPredAccuracy Method

Purpose

Returns a value between 0 and 1 indicating the model’s accuracy to predict a specific value class of the
target field. The value provides the probability that a prediction of class is correct, and it is computed as (#
of correct predictions of class) / (total # of records with target field value class).

This value is based on validation data if possible, otherwise on training data.

Defihition

CREATE METHOD DM_getPredAccuracy
(class CHARACTER VARYING (DM MaxClassLabelValueLength))
RETURNS DOUBLE PRECISION
FOR DM_ClasModel
BEGIN

——— !l See Description

Defihitional Rules

1) OM_MaxClassLabelValuelLength is the implementation-defined maximum number of characters for a
blue of a class label.

<

Desg¢ription

) The result of the invocation DM_getPredAccuracy/() is determined as follows:

Case:

a) If SELF.DM_content does not contain‘predictive accuracy information, then the null value.

) If class is not predicted by the maodel, an exception condition is raised SQL/MM Data Mining
exception — parameter out of.range.

t) |If SELF.DM_isValidated())= 0 (zero), then a double precision number between 0 (zero) and 1
(one), the predictive accuracy of the model with respect to class, based on an implementation-
dependent subset of the training data.

¢) Otherwise, a-double precision number between 0 (zero) and 1 (one), the predictive accuracy of
the modelwith respect to class, based on validation data.
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8.3.10 DM_getReliability Method

Purpose

Returns a value between 0 and 1, which is a measure of the model's capability to correctly predict
unknown data, compared to its prediction capability on the training data. Hence, values considerably
smaller than 1 indicate that the model may be overtrained. A value of 1 means that the error on the test
data is not larger than that on the training data.

Definition

CREATE METHOD DM_getReliability ()
RETURNS DOUBLE PRECISION
FOR DM_ClasModel
BEGIN

——— !l See Description

Description
1) The result of the invocation DM_getReliability() is determined as follows:
Case:

a) If SELF.DM_content does not contain reliability information, especially if SELF.DM_isValidatgd()
= 0 (zero), then the null value.

b) 1.0, if the error rate for validation data is smaller than that for training data.

c) Otherwise, classification error (training-data) / classification error (validation data).
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8.3.11 DM_getMdIQuality Method

Purpose

Returns a value between 0 and 1 indicating the overall quality of the classification model. A value of 1 is
returned for a perfect model. 0 indicates that the model is no better than guessing. This value is based on

validation data if possible, otherwise on training data.

It is assumed that the overall quality value takes the individual quality values into account, i.e. ranking
quality, accuracy and reliability.

Notd that the quality value depends not only on the model itself but also on the validation or test data
used. Even for a high quality value, it can only be assumed that model application produces high quality
results, if the application data is similar to the validation data used.

Defipition

CREATE METHOD DM_getMdlQuality ()
RETURNS DOUBLE PRECISION
FOR DM_ClasModel
BEGIN

——— !l See Description

Desgription

) The result of the invocation DM_getMdIQuality() iscdetermined as follows:

Case:

a) If SELF.DM_content does not contain quality information, then the null value.

D) |If SELF.DM_isValidated() = 0 (zero),-then a double precision number between 0 (zero) and 1
(one), the overall quality of theqmodel, based on an implementation-dependent subset of the

training data.

t) Otherwise, a double precision number between 0 (zero) and 1 (one) is returned, the overall
quality of the model, based on validation data.
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8.3.12 DM_getGainsChart method

Purpose

Returns a table containing gains chart information for SELF.
Definition

CREATE METHOD DM_getGainsChart ()
RETURNS TABLE (ROWCOUNT BIGINT, SUMACTUAL DOUBLE, THRESHOLD DOUBLE)
FOR DM_ClasModel
BEGIN

——— !l See Description

Description

1) The result of the invocation DM_getGainsChart() is determined as follows:

Case:

a) If SELF.DM_content does not contain gains chart informationythen the null value.

b) If SELF.DM_isValidated() = 0 (zero), then a table containing gains chart information for SELR
based on an implementation-dependent subset of the training data.

c) Otherwise, a table containing gains chart informration for SELF, based on validation data.
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8.3.13 DM_getClasTask method

Purpose

Return the DM_ClasBIldTask value used to create this model.
Definition

CREATE METHOD DM_getClasTask ()
RETURNS DM ClasBldTask

FOR DM_ClasModel
BEGIN

—— !l See Description

Desg¢ription
1) The result of the invocation DM_getClasTask() is determined as follows:

a) If SELF does not contain the DM _ClasBIdTask value that was used to-Create the model, then the
null value.

b) Otherwise, it is the DM_ClasBldTask value that was used to compute the model.
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8.3.14 DM_getClasMdISpec method

Purpose

Return the DM_LogicalDataSpec value specifying the set of fields for an application of this model.
Definition

CREATE METHOD DM_getClasMdlSpec ()
RETURNS DM_LogicalDataSpec
FOR DM_ClasModel
BEGIN

—— 1

See Description

Description

1) The result of the invocation DM_getClasMdISpec() is the DM_LogicalDataSpec value representing the
set of fields needed for an application of this model.
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8.3.15 DM_getFields
Purpose

Return a table of fields contained in SELF. For each field, its alias name, its mining type and its
importance for SELF are given.

Definition

METHOD DM getFields ()
RETURNS TABLE (COLNAME CHARACTER VARYING (DM MaxFieldNameLength),
FIELDNAME CHARACTER VARYING (DM MaxAliasNameLength),
MININGTYPE INTEGER, IMPORTANCE REAL)
FOR DM_ClasModel
BEGIN

——— !l See Description

Defipitional Rules

1) OM_MaxFieldNameLength is the implementation-defined maximum number of characters for the
ame of a field.

>

2) OM_MaxFieldAliasLength is the implementation-defined maximum humber of characters for strings
representing a field name within a logical data specification.

Desg¢ription

1) Tlhe result of the invocation DM_getFields() is a table containing a row for each input field in the mode]
uped for model building.
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8.3.16 DM_getClasTarget method

Purpose

Return the name of the target field used when training the classification model.
Definition

CREATE METHOD DM_getClasTarget ()
RETURNS CHARACTER VARYING (DM_MaxFieldAliasLength)
FOR DM_ClasModel
BEGIN

—— !! See Description

Definitional Rules

1) DM_MaxFieldAliasLength is the implementation-defined maximum number ef-Ccharacters for strings
representing a field name within a logical data specification.

Description

1) The result of the invocation DM_getClasTarget() is the name. of the target field used when training|the
classification model.
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8.4 DM_ClasTestTask Type and Routines
8.4.1 DM_ClasTestTask Type
Purpose

The type DM_ClasTestTask is a representation of all the information that constitutes a classification test
task, in particular it contains the mining model and the data mining data or input.

Definition

CREATE TYPE DM_ClasTestTask
AS (
DM_content CHARACTER LARGE OBJECT (DM _MaxContentLength)
)
INSTANTIABLE
NOT FINAL

STATIC METHOD DM_defClasTestTask
(model DM_ClasModel, inputData DM_MiningData)
RETURNS DM_ClasTestTask
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
CALLED ON NULL INPUT,

METHOD DM_getClasTestMdl ()
RETURNS DM_ClasModel
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL,

METHOD DM_getClasTestDatal()
RETURNS DM_MiningData
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL,

METHOD DM_testClasMdl ()
RETURNS DM_ClasTestiResult
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL

Defipitional Rules

1) OM_MaxContentLength is the implementation-defined maximum length of the DM_content of a
DM _ClasTestTask.

Desgription

1) The type DM_ClasTestTask provides for public use:

aja method-DM—defClas Test Task{ DM —Clasiodet, DM —MiningDatay,
b) a method DM_getClasTestMdl(),

c) a method DM_getClasTestData(),

d) a method DM _testClasMdl().
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8.4.2 DM_defClasTestTask Method
Purpose

Return the DM_ClasTestTask value containing the given DM_ClasModel value and the given
DM_MiningData value.

Definition

CREATE STATIC METHOD DM defClasTestTask
(model DM_ClasModel, inputData DM_MiningData)
RETURNS DM _ClasTestTask
BEGIN

—— !'! See Description

Description
1) The method DM_defClas TestTask takes the following input parameters:
a) a DM_ClasModel value model.

b) a DM_MiningData value data,

DO
~

The result of the invocation DM _defClasTestTask(model, data) is determined as follows:
Case:

a) If modelis the null value, then an exceptiont¢ondition is raised: SQL/MM Data Mining exceptiof —
null model.

b) If datais the null value, then an exception condition is raised: SQL/MM Data Mining exception
null input data.

c) If model. DM_getClasMdISpec().DM_isCompatible(data.genDataSpec()) returns FALSE, then &
exception condition is raised: SQL/MM Data Mining exception — data and data specification of
model not compatible:

=}

d) Otherwise, the, DM ClasTestTask value containing the given arguments.
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8.4.3 DM_getClasTestData Method

Purpose

Return the DM_MiningData value for input contained in SELF.
Definition

CREATE METHOD DM_getClasTestData()
RETURNS DM_MiningData

FOR DM_ClasTestTask
BEGIN

—— !l See Description

Desg¢ription
1) Tlhe result of the invocation DM_getClasTestData() is determined as follows:

(ase:

value.

b) Otherwise, it is the DM_MiningData value containing thedinput.

a) If SELF does not contain a valid representation of a DM_MiningData value for input, then the null
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8.44 DM_getClasTestMdl Method

Purpose

Return the DM_ClasModel value contained in the classification test task.
Definition

CREATE METHOD DM_getClasTestMdl ()
RETURNS DM_ClasModel
FOR DM_ClasTestTask
BEGIN

—— 1

See Description

Description

1) The result of the invocation DM_getClasTestMdl() is determined as follows:

Case:

a) If SELF does not contain a valid representation of a DM_ClasModel value, then the null value.

b) Otherwise, it is the DM_ClasModel value contained in SELF.
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8.4.5 DM_testClasMdl Method

Purpose

Test the classification model in the DM_ClasTestTask value using the table determined by the input data
in the DM_ClasTestTask value

Definition

CREATE METHOD DM testClasMdl ()
RETURNS DM_ClasTestResult
BEGIN

—— !l See Description

Desg¢ription
1) Tlhe result of the invocation DM_testClasMdl() is determined as follows:
(Qase:

a) If the test run is successful, then a value of type DM_ClasTestResult holding the outcome of the
test.

b) Otherwise, an exception condition is raised: SQL/MM Data Mining exception — model test failed.
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8.5 DM_ClasTestResult Type and Routines
8.5.1 DM_ClasTestResult Type
Purpose

The DM_ClasTestResult type is the description of the result of a test run of a classification model.

Definition

CREATE TYPE DM_ClasTestResult
AS (
DM_content CHARACTER LARGE OBJECT (DM_MaxContentLength)
)
INSTANTIABLE
NOT FINAL

METHOD DM_getClasError ()
RETURNS DOUBLE PRECISION
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL,

METHOD DM_getRankQuality
(class CHARACTER VARYING (DM _MaxClgssLabelValueLength))
RETURNS DOUBLE PRECISION
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
CALLED ON NULL INPUT,

METHOD DM_getPredAccuracy
(class CHARACTER VARYAZNG (DM _MaxClassLabelValueLength))
RETURNS DOUBLE PRECISION
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
CALLED ON NULL INPUZ,

METHOD DM_getRelialility ()
RETURNS DOUBLE~PRECISION
LANGUAGE SQL
DETERMINISTIC
CONTAINS -SQL
CALLED ON.NULL INPUT,

METHODNDM_getMdlQuality ()
REFURNS DOUBLE PRECISION
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
CALLED ON NULL INPUT,

METHOD DM_getGainsChart ()
RETURNS TABLE (ROWCOUNT BIGINT, SUMACTUAL DOUBLE, THRESHOLD DOUBLE)
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT,

METHOD DM_getNumClasses ()
RETURNS INTEGER
LANGUAGE SQL
DETERMINISTIC
CONTAINS SOQL,
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METHOD DM_getClass (position INTEGER)
RETURNS CHARACTER VARYING (DM _MaxClassLabelValueLength)
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT,

METHOD DM_getClasPreds (actualClass INTEGER, predictedClass INTEGER)
RETURNS INTEGER
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL

OATL T D b

I T
IS N INO LTI LTINE O T

Defipitional Rules

1) OM_MaxContentLength is the implementation-defined maximum length for the DM_content of a
OM ClasTestResult.

2) OM_MaxClassLabelValueLength is the implementation-defined maximum number of.characters for a
vhlue of a class label.
Desg¢ription
1) The DM_ClasTestResult type provides for public use:
a method DM_getClasError(),
K a method DM_getRankQuality(CHARACTER VARYING),
a method DM_getAccuracy(CHARACTER VARYING),
a method DM_getReliability(),
[ a method DM_getMdIQuality(),
a method DM_getGainsChart(),
a method DM_getNumClasses(),
[ a method DM_getClass(INTEGER),
a method DM_getClasPreds(INTEGER, INTEGER).

JO Q £ o O O T 9

—_
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8.5.2 DM_getClasError Method

Purpose

Returns the classification error value contained in the DM_ClasTestResult value.
Definition

CREATE METHOD DM_getClasError ()
RETURNS DOUBLE PRECISION
FOR DM_ClasTestResult
BEGIN

—— 1

See Description

Description

1) The result of the invocation DM_getClasError() is the DOUBLE PRECISION value representing th
percentage of false classifications computed during a test of a classification'model.

Y%
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8.5.3 DM_getRankQuality Method

Purpose

Returns a value between -1 and 1 indicating the ranking quality of the classification model on which the
test result is based with respect to a specified value class of the target field. This method returns a value

whic

h compares the order of the data records when sorted by their confidence values (for the prediction

of class) with a random order of the same data. 1 is assigned to an optimal model, by which the records
are ordered exactly in the order of their actual values. Positive values indicate that the model is better

than

random. 0 is assigned to models that work no better than random ordering. Negative values indicate

that

This

Defi

Defi

—
< 3

Des

he ordering is worse than random. -1 means that the order is inverse to the actual values.
value is based on test data.
hition

CREATE METHOD DM_getRankQuality
(class CHARACTER VARYING (DM MaxClassLabelValueLength)®)
RETURNS DOUBLE PRECISION
FOR DM_ClasTestResult
BEGIN

——— !l See Description

hitional Rules

M_MaxClassLabelValueLength is the implementation-defined maximum number of characters for a
blue of a class label.

Cription

) The result of the invocation DM_getRapkQuality(class) is determined as follows:
Case:

) |f SELF.DM_content does.net contain ranking quality information, then the null value.

D) If class is not predicted by the model on which the test result is based, an exception condition is
raised SQL/MM Data Mining exception — parameter out of range.

t) Otherwise, a-double precision number between -1 and 1 (one) is returned, the ranking quality of
the modelonwhich the test result is based. This value is based on test data.

192
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DM_getPredAccuracy Method

Purpose

Returns a value between 0 and 1 indicating the accuracy to predict a specific value class of the target
field. The value provides the probability that a prediction of class is correct, and it is computed as (# of
correct predictions of class) / (total # of records with target field value class). This value is based on test

data.

Definition

1)

CREATE METHOD DM_getPredAccuracy

(class CHARACTER VARYING (DM MaxClassLabelValueLength))
RETURNS DOUBLE PRECISION
FOR DM_ClasTestResult
BEGIN

——— !l See Description

Definitional Rules

Description

The result of the invocation DM_getPredAccuracy(class) is determined as follows:

Case:

If SELF.DM_content does not contain-predictive accuracy information, then the null value.

If class is not predicted by the model on which the test result is based, an exception conditiorn

raised SQL/MM Data Mining exception — parameter out of range.

Otherwise, a double precision number between 0 (zero) and 1 (one), the predictive accuracy
respect to class.

1) DM_MaxClassLabelValueLength is the implementation-defined maximum number of characters fqgr a
value of a class label.

S

with

© ISO/IEC 2006 — All rights reserved

193


https://standardsiso.com/api/?name=6132bc6c8367bb435987cdae4e8b5646

ISO/IEC 13249-6:2006(E)

8.5.5 DM_getReliability Method

Purpose

Returns a value between 0 and 1, which is a measure of the estimated capability to correctly predict
unknown data, compared to the prediction capability on the training data. Hence, values considerably
smaller than 1 indicate that the model may be overtrained. A value of 1 means that the error on the test
data is not larger than that on the training data.

Definition

CREATE METHOD DM_getReliability ()
RETURNS DOUBLE PRECISION
FOR DM_ClasTestResult
BEGIN

——— !l See Description

Desgription

) The result of the invocation DM_getReliability() is determined as follows:

Case:

) |f SELF.DM_content does not contain reliability information, then the null value.
b) 1.0, if the error rate for the test data is smaller thansthat for the training data.

¢) Otherwise, classification error (training data)./¢lassification error (test data).
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8.5.6 DM_getMdIQuality Method

Purpose

Returns a value between 0 and 1 indicating the overall quality of the classification model on which the test
result is based. A value of 1 is returned for a perfect model. 0 indicates that the model is no better than
guessing.

This value is based on test data. Note that the quality value depends not only on the model itself but also
n test data used. Even for a high quality value, it can only be assumed that model application produces
Righ quality results, if the application data is similar to the test data used.

It is assumed that the overall quality value takes the individual quality values into account, i.e.(ranking
duality, accuracy and reliability.

Definition

CREATE METHOD DM_getMdlQuality ()
RETURNS DOUBLE PRECISION
FOR DM_ClasTestResult
BEGIN

—-—— !! See Description

Description

1) The result of the invocation DM_getMdIQuality(),is determined as follows:
Case:

a) If SELF.DM_content does not contain quality information, then the null value.

b) Otherwise, a double precision number between 0 (zero) and 1 (one), the overall quality of the
model on which the test resulpis based.
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8.5.7 DM_getGainsChart Method

Purpose

Returns a table containing gains chart information for SELF.
Definition

CREATE METHOD DM_getGainsChart ()

RETURNS TABLE (ROWCOUNT BIGINT, SUMACTUAL DOUBLE, THRESHOLD DOUBLE)

FOR DM_ClasTestResult

BEGIN
::: 'l See Description
END

Description

1) The result of the invocation DM_getGainsChart() is determined as follows:
Dase:
a) A table containing gains chart information for SELF, if present in-the model.

p) Otherwise, the null value.
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Purpose

ISO/IEC 13249-6:2006(E)

Returns the number of values encountered in the target field (class label) when training the classification
model.

Definition

1

CREATE METHOD DM getNumClasses ()

RETURNS INTEGER

FOR DM_ClassificationResult
BEGIN

—— !'! See Description

Description

field (class label).

) The result of the invocation DM_getNumClasses() is the number of values‘encountered in the target
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8.5.9 DM_getClass Method

Purpose

Returns the value of the class label in the DM_ClassificationResult type at the specified position.
Definition

CREATE METHOD DM_getClass (position INTEGER)
RETURNS CHARACTER VARYING (DM MaxClassLabelValueLength)

FOR DM_ClassificationResult
BEGIN

—— !l See Description

Defipitional Rules

1) OM_MaxClassLabelValueLength is the implementation-defined maximum number’of characters for a
vplue of a class label.

Desg¢ription

1) Tlhe method DM_getClass takes the following input parameter:

a) an INTEGER value position.

2) The result of the invocation DM_getClass(position) is determined as follows:
Qase:

a) If position is greater than 0 (zero) and less than or equal to SELF.DM_getNumClasses(), then the
value of the class label with the associated number position.

b) Otherwise, an exception conditiofi is'raised: SQL/MM Data Mining exception — parameter out of
range.
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8.5.10 DM_getClasPreds Method

Purpose

Returns the number of predictions of a class label value (given by position) made for input rows with an
actual class label value, which is also given by position. The values SELF.DM_getClasPreds(n,m) provide
the confusion matrix of SELF.

Definition

CREATE METHOD DM_getClasPreds
(actualClass INTEGER, predictedClass INTEGER)
RETURNS INTEGER
FOR DM_ClassificationResult
BEGIN

—— !! See Description

Description
1) The method DM_getClasPreds takes the following input parameters:
a) an INTEGER value actualClass,

b) an INTEGER value predictedClass.

[\
~

The result of the invocation DM_getClasPreds(actualClass, predictedClass) is determined as folloys:

Case:

a) If both actualClass and predictedClass are greater than 0 (zero) and less than or equal to
SELF.DM_getNumClasses(), then the‘number of predictions of the class label value with positipn
predictedClass made for input rows with an actual class label value with position actualClass.

b) Otherwise, an exception condition is raised: SQL/MM Data Mining exception — parameter out df
range.
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8.6 DM_ClasAppliTask Type and Routines
8.6.1 DM_ClasApplTask Type
Purpose

The type DM_ClasApplITask is a representation of all the information that constitutes a classification
application task, in particular it contains the mining model and the data mining data for input and output.

Defipition

CREATE TYPE DM_ClasApplTask
AS (
DM_content CHARACTER LARGE OBJECT (DM _MaxContentLength)
)
INSTANTIABLE
NOT FINAL

STATIC METHOD DM_defClasApplTask

(model DM_ClasModel, inputData DM_MiningData,
outputData DM_MiningData,
resultField CHARACTER VARYING (DM MaxFieldAliasLength))

RETURNS DM_ClasApplTask

LANGUAGE SQL

DETERMINISTIC

CONTAINS SQL

CALLED ON NULL INPUT,

METHOD DM_getClasMdl ()
RETURNS DM_ClasModel
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL,

METHOD DM_getClasApplData ()
RETURNS DM_MiningData
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL,

METHOD DM_getClasOutpbata()
RETURNS DM_MiningData
LANGUAGE SQL
DETERMINISTZC
CONTAINS SOQL7

METHOD DMAigéetClasResF1d()
RETURNS' CHARACTER VARYING (DM _MaxFieldAliasLength)
LANGUAGE SQL
DETERMINISTIC
CONTAINS SOQL,

METOUD DM _dPplyCLldsMALl ()
RETURNS DM_ClasApplTask
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL

Definitional Rules

1) DM_MaxContentLength is the implementation-defined maximum length of the DM_content of a
DM_ClasApplITask.

200 © ISO/IEC 2006 — All rights reserved


https://standardsiso.com/api/?name=6132bc6c8367bb435987cdae4e8b5646

ISO/IEC 13249-6:2006(E)
2) DM_MaxFieldAliasLength is the implementation-defined maximum number of characters for strings
representing a field name within a logical data specification.
Description
1) The type DM_ClasApplTask provides for public use:

a) a method DM_defClasApplTask(DM_ClasModel, DM_MiningData,
DM_MiningData, CHARACTER VARYING),

b) a method DM_getClasMadl().

c) a method DM_getClasApplData(),
d) a method DM_getClasOutpData(),
e) a method DM_getClasResFId(),

f) a method DM_applyClasMdl().
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8.6.2 DM_defClasApplTask Method
Purpose

Return the DM_ClasApplTask value containing the given DM_ClasModel value, the given
DM_MiningData values for input and output, and the given result field value.

Definition

CREATE STATIC METHOD DM defClasApplTask
(model DM_ClasModel, inputData DM_MiningData,
outputData DM_MiningData,
resultField CHARACTER VARYING (DM MaxFieldAliasLength))
RETURNS DM_ClasApplTask
BEGIN

—— !l See Description

Defipitional Rules

1) OM_MaxFieldAliasLength is the implementation-defined maximum number of characters for strings
g¢presenting a field name within a logical data specification.

-

Desgription

1) The method DM_defClasApplTask takes the following inpuf\parameters:
a) a DM_ClasModel value model.

b) a DM_MiningData value inputData,

c) a DM_MiningData value outputData,

d) a CHARACTER VARYING value-resultField,

2) The result of the invocation DM_defClasApplTask(model, inputData, outputData, resultField) is
determined as follows:

ase:

a) If modelis the null value, then an exception condition is raised: SQL/MM Data Mining exception —
null model.

b) If inputData is the null value, then an exception condition is raised: SQL/MM Data Mining exceptior
— nullinput data.

c) M outputData is the null value, then an exception condition is raised: SQL/MM Data Mining
exception — null output data

d) If resultField is not the alias of a field of type DM_ClasResult of outputData, then an exception
condition is raised: SQL/MM Data Mining exception — invalid result field.

e) If model. DM_getClasMdISpec().DM_isCompatible(inputData.genDataSpec()) returns FALSE, then
an exception condition is raised: SQL/MM Data Mining exception — data and data specification of
model not compatible.

f) Otherwise, the DM_ClasApplTask value containing the given arguments.
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Purpose

ISO/IEC 13249-6:2006(E)

Return the DM_ClasModel value representing the classification contained in the classification application
task.

Definition

1

CREATE METHOD DM getClusMdl ()

RETURNS DM_ClasModel
FOR DM_ClasApplTask
BEGIN

—— !'! See Description

Description

Case:

b) Otherwise, it is the DM_ClasModel contained in SELF,

) The result of the invocation DM_getClasMdl() is determined as follows;

a) If SELF does not contain a valid representation of a DM_ClasModel value, then the null value.
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8.6.4 DM_getClasApplData Method

Purpose

Return the DM_MiningData for input contained in SELF.
Definition

CREATE METHOD DM_getClasApplData()
RETURNS DM_MiningData

FOR DM_ClasApplTask
BEGIN

—— !l See Description

Desg¢ription
1) Tlhe result of the invocation DM_getClasAppl/Data() is determined as follows:

Jase:

value.

b) Otherwise, it is the DM_MiningData value for input contained in SELF.

a) If SELF does not contain a valid representation of a DM_MiningData value for input, then the null
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8.6.5 DM_getClasOutpData Method

Purpose

Return the DM_MiningData value for output contained in SELF.
Definition

CREATE METHOD DM_getClasOutpData()
RETURNS DM_MiningData
FOR DM_ClasApplTask
BEGIN

— 11

See Description

Description

1) The result of the invocation DM_getClasOQutpData() is determined as follows:

Case:

a) If SELF does not contain a valid representation of a DM_MinimgData value for output, then the hull
value.

b) Otherwise, it is the DM_MiningData value for output contained in SELF.
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8.6.6

Purpose

DM_getClasResFid method

Return the CHARACTER VARYING value for the result field contained in SELF.

Definition

Defi

1) L

—

Des
1) T

g

Q

CREATE METHOD DM_getClasResF1ld()

RETURNS CHARACTER VARYING (DM MaxFieldAliasLength)

FOR DM_ClasApplTask
BEGIN

—— 1! See Description

nitional Rules

M_MaxFieldAliasLength is the implementation-defined maximum number of Characters for strings
g¢presenting a field name within a logical data specification.

Cription

he result of the invocation DM_getClasResFId() is determined asdollows:

) If SELF does not contain a valid representation of a @HARACTER VARYING value for the result
field, then the null value.

Otherwise, it is the CHARACTER VARYINGwalue for the result field contained in SELF.

206
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8.6.7 DM_applyClasMdl method

Purpose

Apply the classification model in the DM_ClasApplTask value to each row of the table determined by the
input data in the DM_ClasApplITask value. The results of the application are written to the table
determined by the output data. In addition any number of columns from the input table can be copied to
the output table.

Definition

CREATE METHOD DM_applyClasMdl ()
RETURNS DM_ClasApplTask
BEGIN

—— !'! See Description

Description

1) The result of the invocation DM_applyClasMdl() is determined as follows:
Case:

a) If the application run is successful, then SELF.

b) Otherwise, an exception condition is raised: SQL/MM Data Mining exception — model applicatign
failed.

[\
~

In a successful application run, for each row of'the table determined by the input data mining data
contained in SELF one row is inserted into the’table determined by the output data mining data
contained in SELF. The column values are determined as follows:

a) The value for the column, corresponding to the field of SELF.DM_getClasOutpData() whose aligs
name is SELF.DM_getClasResFld(), is the result of the application of the classification model tp the
input row. This is a value of type DM_ClasResult.

b) For each field of SELE.DM_getClasOutpData(), whose alias name is the same as an alias namle of
a field of SELF.DM “getClasApplData(), the value of the corresponding output column is the sane
as the value of.the/corresponding column of the input row.

c) Otherwise;the null value.
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8.7 DM_ClasResult Type and Routines
8.7.1 DM_ClasResult Type
Purpose

The DM_ClasResult type is the description of the result of an application run of a classification model.

Definition

CREATE TYPE DM _ClasResult
AS (
DM_content CHARACTER LARGE OBJECT (DM_MaxContentLength)
)
INSTANTIABLE
NOT FINAL

METHOD DM_getPredClass ()
RETURNS CHARACTER VARYING (DM MaxClassLabelValueLength)
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT,

METHOD DM_getConfidence()
RETURNS DOUBLE PRECISION
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT

Defihitional Rules

1) OM_MaxContentLength is the implementation=defined maximum length for the DM_content of a
OM _ClasResult.

2) OM_MaxClassLabelValueLength is the\implementation-defined maximum number of characters for a
vplue of a class label.

Desg¢ription
1) The DM_ClasResult type'provides for public use:
a) a method DM_getPredClass(),

b) a methodPM_getConfidence().
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8.7.2 DM_getPredClass Method

Purpose

Returns the predicted class contained in the DM_ClasResult value.
Definition

CREATE METHOD DM_getPredClass()
RETURNS CHARACTER VARYING (DM MaxClassLabelValueLength)
FOR DM_ClasResult
BEGIN

—— !! See Description

Definitional Rules

1) DM_MaxClassLabelValueLength is the implementation-defined maximumumber of characters fgr a
value of a class label.

Description

1) The result of the invocation DM_getPredClass() is determined-ds follows:
Case:

a) If the result does not contain the predicted classgthen the null value.

b) Otherwise, a CHARACTER VARYING value‘representing the value of a class label contained i
SELF. This class is the one predicted by-the application of a classification model.

-
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8.7.3 DM_getConfidence Method
Purpose
Returns the confidence value contained in the DM_ClasResult value.

Definition

CREATE METHOD DM_getConfidence ()
RETURNS DOUBLE PRECISION

FOR DM_ClasResult
BEGIN

—— !l See Description

Desg¢ription

1) The result of the invocation DM_getConfidence() is is determined as follows:

(ase:

the null value.

prediction of the class label value contained in SELF.

a) If the result does not contain the confidence for the prediction of SELF.DM_getPredClass(), then

b) Otherwise, a DOUBLE PRECISION value representing the confidence value computed for the

210
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9 Regression

9.1 DM_RegSettings Type and Routines
9.1.1 DM_RegSettings Type

Purpose

The DM_RegSettings type is the description of the settings that are used to generate a regression model.

I dafinaa-o tarant fiald and ~ava i atara A Ala At ol it o
oo atargTrnoidancparan rotersgoomig T anryg oo

Definition

CREATE TYPE DM_RegSettings
AS (
DM_content CHARACTER LARGE OBJECT (DM _MaxContentLendgth)
)
INSTANTIABLE
NOT FINAL

STATIC METHOD DM_impRegSettings
(inputSettings CHARACTER LARGE OBJECT (DM MaxContentLength))
RETURNS DM_RegSettings
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT,

METHOD DM_expRegSettings ()
RETURNS CHARACTER LARGE OBJECT (DM<{MaxContentLength)
DETERMINISTIC
CONTAINS SQL,

METHOD DM_setRegRSquared (Rsguared DOUBLE PRECISION)
RETURNS DM_RegSettings
SELF AS RESULT
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ONSNULL INPUT,

METHOD DM_getRegRSquared ()
RETURNS DOUBLE PRECISION
LANGUAGE“SQL
DETERMLINSTTIC
CONTAINS SOQL,

METHOD DM_useRegDataSpec(logicalDataSpecification DM_LogicalDataSpec)
RETURNS DM_RegSettings
SELF AS RESULT
LANGUAGE SQL
DETERMINISTIC
CONTAINS SOQL
CALLED ON NULL INPUT,

METHOD DM_getRegDataSpec()
RETURNS DM_LogicalDataSpec
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL,
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METHOD DM_setRegTarget
(targetField CHARACTER VARYING (DM MaxFieldAliasLength))
RETURNS DM_RegSettings
SELF AS RESULT
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
CALLED ON NULL INPUT,

METHOD DM_getRegTarget ()
RETURNS CHARACTER VARYING (DM MaxFieldAliasLength)
LANGUAGE SQL

PR RMIAN T O T o
T

CONTAINS SQL

Defihitional Rules

M_MaxContentLength is the implementation-defined maximum length for the content of'a

C
OM_RegSettings.

2) OM_MaxFieldAliasLength is the implementation-defined maximum number of characters for strings

g¢presenting a field name within a logical data specification.

Desgription

1) The DM_RegSettings type provides for public use:

212

a) a method DM_impRegSettings(CHARACTER LARGE OBJEGT(DM_MaxContentLength)),
b) a method DM_expRegSettings(),

c) a method DM_setRegRSquared(DOUBLE PRECISION),

d) a method DM_getRegRSquared(),

e) a method DM_useRegDataSpec(DM.LogicalDataSpec),

f)l a method DM_getRegDataSpec(),

g) a method DM_setRegTarget(CHARACTER VARYING),

h) a method DM_getRegTarget().
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9.1.2 DM_impRegSettings Method

Purpose

Return a specified value of type DM_RegSettings.
Definition

CREATE STATIC METHOD DM_impRegSettings
(inputSettings CHARACTER LARGE OBJECT (DM _MaxContentLength))
RETURNS DM_RegSettings
FOR DM_RegSettings
BEGIN

—— !! See Description

Definitional Rules

1) DM_MaxContentLength is the implementation-defined maximum length forthe DM_content of a
DM_RegSettings.

Description
1) The method DM_impRegSettings takes the following inputparameter:

a) a CHARACTER LARGE OBJECT value inputSettings: The format of this value is implementatipn-
dependent, but for any one implementation the fermat is the same as that used by
DM_expRegSettings.

32) The result of the invocation DM_impRegSettings(inputSettings) is determined as follows:

Case:

a) If there is a value v of type DM>RegSettings such that inputSettings = v.DM_expRegSettings()
then v.

b) Otherwise, an exception condition is raised: SQL/MM Data Mining exception — invalid settings
format.
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9.1.3

Purpose

DM_expRegSettings Method

Return a CHARACTER LARGE OBJECT value representing the regression settings contained in the
DM_content value of the DM_RegSettings value.

Definition

Defi

009

Des

—

1)

o =

CREATE METHOD DM expRegSettings ()

RETURNS CHARACTER LARGE OBJECT (DM _MaxContentLength)
FOR DM_RegSettings
BEGIN

—— !'! See Description

hitional Rules

M_MaxContentLength is the implementation-defined maximum length for the-DM_content of a
M_RegSettings.

Cription
he result of the invocation DM_expRegSettings() is a CHARACTER LARGE OBJECT value

g@presenting the regression settings contained in SELF. This.representation is implementation-
cpendent.

214

© ISO/IEC 2006 — All rights reserved



https://standardsiso.com/api/?name=6132bc6c8367bb435987cdae4e8b5646

ISO/IEC 13249-6:2006(E)

9.1.4 DM_setRegRSquared Method

Purpose

Return a DM_RegSettings value with the specified maximum tolerated squared Pearson correlation
coefficient for the training phase of a data mining run of data mining regression. This coefficient can be

tolerated in the data mining regression model for the error on verification data.

Definition

CREATE METHOD DM_setRegRSquared (Rsquared DOUBLE PRECISION)
RETURNS DM_RegSettings
FOR DM_RegSettings
BEGIN

—— !'! See Description

Description

1) The method DM_setRegRSquared takes the following input parameters:

a) a DOUBLE PRECISION value rsquared.

32) The result of the invocation DM_setRegRSquared(Rsquared).is determined as follows:
Case:

a) If Rsquared is negative or greater than 1, thenan exception condition is raised: SQL/MM Data
Mining exception — parameter out of range.

b) Otherwise, a value of type DM_RegSettings containing Rsquared as the maximum allowed
squared Pearson correlation coefficient.
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9.15 DM_getRegRSquared Method
Purpose

Return the r-squared value contained in SELF.
Definition

CREATE METHOD DM_getRegRSquared()
RETURNS DOUBLE PRECISION
FOR DM_RegSettings
BEGIN

—— !l See Description

Desg¢ription

1) Tlhe result of the invocation DM_getRegRSquared() is determined as follows:
Qase:

a) If SELFis equal to SELF.DM_setRegRSquared(v) for some DOUBLE PRECISION value v, then v.

b) Otherwise, the null value, indicating that a numerical valuefor.the r-squared value will be
determined during the data mining run.
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9.1.6 DM_useRegDataSpec Method

Purpose

Specify a DM_LogicalDataSpec value for the DM_RegSettings value. The DM_LogicalDataSpec value

determines valid DM_MiningData values, which can be processed in a training run.
Definition

CREATE METHOD DM useRegDataSpec

(logicalDataSpecification DM_LogicalDataSpec)
RETURNS DM_RegSettings
FOR DM_RegSettings
BEGIN

—— !! See Description

Description
1) The method DM_useRegDataSpec takes the following input parameter:

a) a DM_LogicalDataSpec value logicalDataSpecification.

DO
~

Case:

data specification but otherwise identical tQ«SELF.

b) If SELF.DM_getRegTarget() = targetField (not null) and targetField is not contained in
not defined in data specification.

c) If SELF.DM_getRegTarget() =targetField (not null), targetField is contained in

an error condition is raised: SQL/MM Data Mining exception - field not numerical.

specification.

The result of the invocation DM_useRegDataSpec(logicalDataSpecification) is determined as follo

a) If logicalDataSpecification is the null value, theha DM_RegSettings value containing no logical

logicalDataSpecification, then an error’'condition is raised: SQL/MM Data Mining exception - fie

logicalDataSpecification.and logicalDataSpecification.DM_getFldType(targetField) = 0 (zero), t

d) Otherwise, it is the)DM_RegSettings value containing logicalDataSpecification as the logical dg

WS

d

en

ta
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9.1.7 DM_getRegDataSpec Method

Purpose

Returns the logical data specification defined for a regression settings.
Definition

CREATE METHOD DM_getRegDataSpec()
RETURNS DM_LogicalDataSpec
FOR DM_RegSettings
BEGIN

—— !'! See Description

Desg¢ription
1) Tlhe result of the invocation DM_getRegDataSpec() is determined as follows:

(ase:

a) If SELFis equal to SELF.DM_useRegDataSpec(v) for some DM_«LogicalDataSpec value v, then v.

b) Otherwise, the null value.
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9.1.8 DM_setRegTarget Method

Purpose

Specify a target (predicted) field for the DM_RegSettings value.
Definition

CREATE METHOD DM_setRegTarget
(targetField CHARACTER VARYING (DM MaxFieldAliasLength))

RETURNS DM_RegSettings
FOR DM_RegSettings
BEGIN

—— !! See Description

Definitional Rules

1) DM_MaxFieldAliasLength is the implementation-defined maximum number.of characters for string
representing a field name within a logical data specification.

Description
1) The method DM_setRegTarget takes the following input patameter:

a) a CHARACTER VARYING value targetField.

[\
~

The result of the invocation DM_setRegTarget(targetField) is determined as follows:

Case:

a) If targetField is the null value, then awvalue of type DM_RegSettings not containing a target fielg
otherwise identical to SELF.

b) If SELF.DM_getRegDataSpec() = ds (not null) and targetField is not equal to the name of any f
contained in ds, then an.exception condition is raised: SQL/MM Data Mining exception — field n
defined in data specification.

¢) If SELF.DM_getRegDataSpec() = ds (not null), targetField is contained in ds and
ds.DM_getFldType(targetField) = 0 (zero), then an error condition is raised: SQL/MM Data Min
exception ~.field not numerical.

d) Otherwise, it is the DM_RegSettings value containing the field named targetField as the target

v

| but

eld

ot

ing

ield.
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9.1.9 DM_getRegTarget Method

Purpose

Returns the target field name defined for a regression settings.
Definition

CREATE METHOD DM_getRegTarget ()
RETURNS CHARACTER VARYING (DM MaxFieldAliasLength)

FOR DM_RegSettings
BEGIN

—— !l See Description

Defipitional Rules

1) OM_MaxFieldAliasLength is the implementation-defined maximum number of characters for strings

=

e¢presenting a field name within a logical data specification.
Desgription
1) Tlhe result of the invocation DM_getRegTarget() is determined asdollows:

Jase:

b) Otherwise, the null value.

a) If SELFis equal to SELF.DM_setRegTarget(v) for same CHARACTER VARYING value v, then v.
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9.2 DM_RegBIdTask type and Routines
9.2.1 DM_RegBIdTask Type
Purpose

The type DM_RegBIldTask represents the information to invoke the training of a regression model. In
particular, it consists of a representation of the input data and the parameter settings.

Definition

CREATE TYPE DM_RegBldTask
AS (
DM_content CHARACTER LARGE OBJECT (DM_MaxContentLength)
)
INSTANTIABLE
NOT FINAL

STATIC METHOD DM_defRegBldTask

(trainData DM_MiningData, validationData DM/MiningData,
settings DM_RegSettings)

RETURNS DM_RegBldTask

LANGUAGE SQL

DETERMINISTIC

CONTAINS SQL

CALLED ON NULL INPUT,

METHOD DM_getRegTrnData ()
RETURNS DM_MiningData
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL,

METHOD DM_getRegValData ()
RETURNS DM_MiningData
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL,

METHOD DM_getRegSetitings ()
RETURNS DM_RegSettings
LANGUAGE SQL
DETERMINISHIC
CONTAINS SOL,

METHOD PM~buildRegModel ()
RETURNS DM_RegressionModel
LANGUAGE SQL
NOT DETERMINISTIC
€ONTAINS SQL

Definitional Rules

1) DM_MaxContentLength is the implementation-defined maximum length for the DM_content of a
DM_RegBlIdTask

Description
1) The type DM_RegBldTask provides for public use:
a) a method DM_defRegBIldTask(DM_MiningData, DM_MiningData, DM_RegSettings),

b) a method DM_getRegTrnData(),
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c) a method DM_getRegValData(),
d) a method DM_getRegSettings(),

e) a method DM_buildRegModel().
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9.2.2 DM_defRegBldTask Method

Purpose

Return the DM_RegBldTask value determined by the given input parameters.

Definition

CREATE STATIC METHOD DM_defRegBldTask
(trainData DM_MiningData, validationData DM_MiningData,

[\

settings DM_RegSettings)
RETURNS DM_RegBldTask
BEGIN

—— !! See Description

Description

) The method DM_defRegBldTask takes the following input parameters:
a) a DM_MiningData value trainData,
b) a DM_MiningData value validationData,
c) a DM_RegSettings value settings.

) The result of the invocation DM_defRegBIdTask(trainData, validationData, settings) is determined|as
follows:

Case:

a) If settings is the null value, then an éxception condition is raised: SQL/MM Data Mining exceptipn —
null settings.

b) If trainData is the null value, then an exception condition is raised: SQL/MM Data Mining exception
— null input data.

c) If validationData is the null value, then a value of type DM_RegBldTask determined by the given
parameters whefe ho validation data is defined. It is implementation-dependent which subset of the
training data is“Used for internal validation in this case.

d) If settings.PM_getRegDataSpec().isCompatible(trainData. DM_genDataSpec()) equals 1 (one) pnd
settings-DM_getRegDataSpec().isCompatible(validationData.DM_genDataSpec()) equals 1 (onje),
then.a DM_RegBIdTask value bt such that bt. DM_getRegTrnData() equals trainData,
bi:DM_getRegValData() equals validationData and bt. DM_getRegSettings() equals settings.

€) Otherwise, an exception condition is raised: SQL/MM Data Mining exception — data and data

specification not compatible..
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9.2.3 DM_getRegTrnData Method

Purpose

Return the DM_MiningData value representing the training data of the DM_RegBldTask value.
Definition

CREATE METHOD DM_getRegTrnData ()
RETURNS DM_MiningData
FOR DM_RegBldTask
BEGIN

—— !'! See Description

Desg¢ription
1) Tlhe result of the invocation DM_getRegTrnData() is determined as follows:

(ase:

a) If SELF does not contain a valid representation of a DM_MiningData value for training, then the nu
value.

b) Otherwise, a value of type DM_MiningData representing.the data to be used for training.
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9.24 DM_getRegValData Method

Purpose

Return the DM_MiningData value representing the validation data of the DM_RegBIdTask value.
Definition

CREATE METHOD DM_getRegValDatal()
RETURNS DM_MiningData
FOR DM_RegBldTask
BEGIN

1

See Description

END

Description

1) The result of the invocation DM_getRegValData() is determined as follows:

Case:

a) If SELF does not contain a valid representation of a DM_MiningData value for validation, then the
null value.

b) Otherwise, a value of type DM_MiningData representing the data to be used for validation.
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