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Foreword

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.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.
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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
ISO/IEC 13249, constitute provisions of this part of ISO/IEC 13249.

Clause 3| "Terms, definitions, notations and conventions", defines the notations and conventiops.usgd
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
data definitions of data mining.

Clause 6|“Association Rules”, defines the user-defined types and associatedroutines for the search
for assodiation rules.

Clause 7| “Clustering”, defines the user-defined types and associatéd routines for clustering.
Clause 8| “Classification”, defines the user-defined types and associated routines for classification.
Clause 9| “Regression”, defines the user-defined types and associated routines for regression.
Clause 1D, “Status Codes”, defines the SQLSTATE:«codes used in this part of ISO/IEC 13249.
Clause 1]1, “Conformance®, defines the criteria\fer conformance to this part of ISO/IEC 13249.
Annex A|“Implementation-defined elements”, is an informative annex. It lists those features for which
the body 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 proyide in each case.

Annex B “Implementation-dependent elements”, is an informative annex. It lists those features for

which thg body of this part-of ISO/IEC 13249 states explicitly that the meaning or effect on the
databasq is implementation-dependent.

Annex C/J “A scehario using the classification technique”, is an informative annex. It presents
explanatTry material on how to use this part of ISO/IEC 13249.
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INTERNATIONAL STANDARD ISO/IEC 13249-6:2006(E)

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

Part 6:
Data mining

1 Scope
ISO/IEC 13249 defines a number of packages of generic data types common to'various kinds of glata
used ih multimedia and application areas, to enable that data to be stored.and manipulated in an SQL
database.

This part of ISO/IEC 13249

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

b) giyes the references necessary for this part of ISO/JEC 13249,

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

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

The data mining user-defined types defined 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

store,|[manage and retrieve:information based on elements such as data mining models, data minjng
settings, and data mining.test results.

— A data miging user-defined type does not redefine the database language SQL directly of in

combipation wjthyanother 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

Extensible Markup Language (XML) 1.0 (Third Edition). W3C Recommendation 04 February.2004,
http://wwpv.w3.0rg/TR/2004/REC-xm|-20040204.

Predictive Model Markup Language (PMML) 3.0, http://www.dmg.org/pmml-v3-0.html

2 © ISO/IEC 2006 — All rights reserved
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Terms, definitions, notations and conventions

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
appli

cation phase

Phase, during which input rows are evaluated against a data mining model and one or more values are
computed, for example the identification of the cluster for data mining clustering, the predicted value for
data mining classification or data mining regression and inferred items for association rules.

3.1.2
asso
Relat
there
presg

body).

Note:
meari

3.1.3
asso
The s
Note:

wher¢ the meaning is unambiguous from the context.

3.1.4
asso
The (
rule b
Note:
that o
terms
confi

3.1.5
asso
A spe
Note:
rule f

3.1.6
asso
Thei

Ciation rule

onship between two sets of items, which appear frequently (according to a specified.thresh
is a significant number of groups containing the combination of the values, describing how
nce of one of the sets (the rule head) in a group depends on the presence of the other set

In this document, the term “rule” is sometimes used as a synonym for “association rule” wh
ing is unambiguous from the context.

Ciation rule body
et of conditions in an association rule. The body of the assagiation rule “Z, if X and Y” is {X,
In this document, the term “rule body” is sometimes usé€d as a synonym for “association ru

Ciation rule confidence
ercentage of transactions that contain all jtems of the rule out of those transactions that cor
ody.
The confidence of the association rule’;X and Y implies Z” is 100 times the number of trang
ontain X, Y and Z divided by the number of transactions that contain X and Y. In this docun
“rule confidence” or “confidenceare sometimes used as synonyms for “association rule
lence” where the meaning is ufambiguous from the context.

Ciation rule filter

cification defining hew to compute a subset of a given set of association rules.

In this document, the terms “rule filter” or “filter” are sometimes used as synonyms for “ass
Iter” where théxmeaning is unambiguous from the context.

ciationrule head
mplication of an association rule. The head of the association rule “Z, if X and Y” is Z.

“ » 1] ”

pld), i.e.
he
the rule

ere the

Y}
e body”

tain the

actions
ent, the

pciation

Note:

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 rule
item constraint” where the meaning is unambiguous from the context.
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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.

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

3.1.10
associatjon rule support

The percentage of transactions that contain all items of an association rule.

Note: In this document, the terms “rule support” or “support” are sometimes used as synonyms for
“associatjon rule support” where the meaning is unambiguous from the context. The association rule
support df the association rule “X and Y implies Z” is 100 times the number of transactions that contgin X,
Y and Z dlivided by the total number of transactions.

3.1.11
categorical field type

A field type that supports only the <equal operator> as a comparison operator.
Note: There is no defined order, and no arithmetic operations are supported.

3.1.12
class lahel
Target figld used in data mining classification to create a classification model, whose application to data
without alclass label allows it to predict a value for this class label.
Note: The type of a class label is a categorical field type.

3.1.13
classification cost rate

Maximal tlassification error tolerated duringythe validation phase of data mining classification, above
which thg classification model is considered not good enough.

3.1.14
classification error
Percentafge of wrongly predicted values among the total number of values predicted during the validation
phase ofthe classification-teechnique.

Note: This error is returned at the end of the test phase.

3.1.15
classification model
The result of data mining classification.

3.1.16
cluster 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
context.

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 b
predi¢ted 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 synonymfor “data min
classffication” where the meaning is unambiguous from the context.

Note P: Example of usage: insurance risk prediction.

ng

3.1.2
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 asa'synonym for “data mining cluster
the meaning is unambiguous from the context.

A datp mining technique that discovers sets of input rews with common characteristics - the data|mining

Note [1: In this document, the term “clustering” is sometimes used as a synonym for “data mining|clustering”
wherg¢ the meaning is unambiguous from the context.

Note P: Example of usage: customer mailings.

3.1.2

data mining data

data mining training, test or application runs.
3.1.2
data mining datatype

A dath type.that'represents an abstraction of a table and maps the input field names (i.e. column|names
of thg table)to alias names, which will be compared, before the data mining run, to the field namgs used in
the specified logical data specification. T

3.1.25

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.

© ISO/IEC 2006 — All rights reserved 5
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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: According to the data mining technique, a data mining run may contain a training phase, a
validation phase and a testing phase. A data mining run is called a training run when it contains a training
phase, and a test run when it contains only a test phase.

3.1.28
data mining segmentation

synonym|for data mining clustering.

Note: Daja mining clustering is the term used in this part of ISO/IEC 13249.

3.1.29
data mining sequence

Combination of field values that appears frequently in the same order in the input'data (according to
specified|threshold), i.e. there is a significant number of groups containing thé.combination of the values.
Note: In this document, the term “sequence” is sometimes used as a synonym for “data mining sequence
where th¢ meaning is unambiguous from the context.

V)

”

3.1.30
data mining sequence rule
Combination of field values that appears frequently in the input data (according to a specified threshgld),
where twp data mining sequences are related such that the.ioccurrence of the first influences the
frequency of occurrence of the second.

Note: In this document, the terms “sequence rule” or“fule” are sometimes used as synonyms for “dafa
mining sgquence rule” where the meaning is unambiguous from the context.

3.1.31
data mining sequence rule discovery
A data mjning technique similar to association rule discovery that searches for repeated joint occurrgnces
of items ip data and correlations between these items.
Note 1: I this document, the terms-*sequence rule discovery” and “sequence discovery” are sometimes used
as synonyms for “data mining sequence rule discovery” where the meaning is unambiguous from the
context.
Note 2: Hxample of usage: warranty and quality management.

3.1.32
data mining settings
Settings used-in\he data mining run that specify the logical data specification and parameters deper|ding
on the dgtadmining technique.
Note: In thi - g gs>a gs2-8 o
“data mining settings” where the meaning is unambiguous from the context.

for

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
Abstraction for the complete data needed to test a data mining model, containing values of the data
mining model and the data mining data used for the operation.

Note: e esttasktssometime
wher¢ the meaning is unambiguous from the context.

t task”

UUCLU ; C T USCTU a

3.1.37
data warehouse
A collection of data for decision support.

field importance
portance of the values of a'field in the training data for a data mining model.

A row used as input.for’a data mining run or an application of a data mining model.
Note{ The expected row type for a data mining run is determined by the logical data specification|of the
settings value(or ~in case of a test run— by the logical data specification and the target field of thg data
mining model:lt is determined by the logical data specification of the data mining model.

3.1.44
logical data specification

Part of 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 7
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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.

3.1.48
numericlal field type

A field type that supports all operations of <numerical value expressions>.

3.1.49
predicted value

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

3.1.50
ranking quality

A measufe of a classification or regression model's capability to correctly)order records based on thg
predicted value of their target fields.

3.1.51
regressipn model
The result of data mining regression.

3.1.52
root megn squared error

A measufe of the predictive accuracy of a regression model. It is the square root of the mean of the
squared dlifferences of the actual values and.thie predicted values.

3.1.53
rule model
An assodiation rule model or a sequénce rule model.

3.1.54
sequence rule model

The result of data mining Séquence rule discovery.
Note: In this document; the term “rule model” is sometimes used as a synonym for “sequence rule mpdel”
where th¢ meaning'is unambiguous from the context.

3.1.55
similarity ‘'scale

A scale for a numerical field used to compute similarities between record values for data mining
clustering.

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.

8 © ISO/IEC 2006 — All rights reserved
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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
traini
Data used as input for the training phase.

3.1.6
training phase

Phasg, common to all data mining techniques, in which the data mining model is computed.

3.1.6
validation phase

Part ¢f the training phase for data mining classification and regression techniques, which uses th
calculated data mining model and another set of input rows to test these\input rows against the data
mining model, as described in the testing phase.

Note:| Results of the validation phase are for example used to detide when the algorithm should
termipate.

[
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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
names.

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

e “Jopl” for “application”,

e “Hid” for “build”,

e “das” for “classification”,

e “dus” for “clustering”,

e “gonf” for “confidence”,

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

o “qiff” for “difference”,

e “gxp” for “export”,

e “fld” for “field”,

e “imp” for “import”,

e “mdl” for “model”,

e “mdISpec” for “model data specification”,
e “num’” for “number of%

e “dutp” for “output”,

“

J red” for ‘predicted” or “prediction”,

e “reg” for ‘regression”,

° g for “sequence”

e “sim” for “similarity”,

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”;

e <method> descriptor of the method;

e <property> some property of a value.

—

Method names have the form

DM_<verb><technique><method>,
where <technique> may be omitted for methods that are unique to a.mining 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 method 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><propertys>.

© 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) Aspoctationrtte diouuvcly.
Giyen a set of purchase transactions (baskets), which contain a set of items, find rules of the fprm:
If g purchase transaction contains item X and item Y then the purchase transaction alsocontajns
item Z in N% of all purchase transactions.

Expmple application: planning of store layout.

b) Sequence rule discovery:
Giyen sets of purchase transactions (baskets), which contain sets of items; further given the
cugtomer identity for each of these transactions, find rules of the form:
If 3 customer purchases item X and item Y then a later transaction/by\the same customer also
coptains item Z for N% of all customers.

Expmple application: analysis of customers’ buying behavijor ‘in an online store.

2) Clustgring:
Given|a set of input rows with a set of fields, find sets oflinput rows with common characteristics.
Thesg sets are called clusters. Characterize each cluster by input field values and rank the input fields
such that the most distinguishing fields come first.

Example application: customer mailings.

3) Classffication
Given|a set of input rows with a set.of fields and a special field, the class label, compute a
classification model such that the:class label can be predicted by using the model and a set of ingut
lues without the class label: Optimize the model such that a class label can be predicted with a
al number of field values.

Exampte 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

htially, data mining needs some settings and a set of input rows to compute a data mining nodel, as
n in Figure 1. However, it is important to note that usually several passes over thednput dat

A dre

needgd before a model can be generated. Furthermore, most data mining techniquesneed to bef able to
identify fields to assign data mining related information like data mining types and special handling of a
field gs in case of predictive techniques.
42.2 Model introspection phase
The model introspection phase is common to all data mining techniques. It is the phase in which fthe data
mining model is scrutinized with the goal to understand the correlations in the data that were uncpvered
during the training phase. This is done for two purposes, model‘interpretation and model evaluation:
¢ | showing the regularities hidden in the data, helps 40 interpret the model,
¢ | showing statistical properties, helps to judge theguality of a model.
Column |ID HEAD HEAD | BODYID | LENGTH | BODY SUPP | CONFID | UIFT
Name: NAME TEXT ORT | ENCE
Column | INTE- |CHAR- CHAR- | INTEGER | INTEGER | CHAR- REAL | REAL REAL
Typel: GER |ACTER AGTER ACTER
VARYING ~ { VARYING VARYING
1| .scatf 11307 1 3| jeans, hat 4.2 65.0 3.8
example 2| scarf 11307 17 4| shoes, 5.8 82.0 0.7
rows|: coat, hat
3| jeans 9891 3 2| trousers 3.0 10.0 0.6
4| jeans 9891 17 4| shoes, 10.5 55.0 2.01
coat, hat

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

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
shows that scarf occurs 3.8 times as often with jeans and hat as would be expected without any
correlationwith these items

As an example for model evaluation consider the problem of determining the risk of a customer-¢angeling
an insurgnce policy. In a database of 100,000 customers, 10,000 actually left the company. A
classification model is computed from these data to rank the customers by their propensity\to leave. |n
order to gvaluate the quality of the model a gains chart is created. A gains chart shows,the ranking guality
of a pred|ctive 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 shown'in Table 2, from|a
classification model:

Column Name: | ROWCOUNT | SUMACTUAL | THRESHOLD
Column Type: BIGINT DouBtE 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
left. If 31,250 customers are considered, 6,408 of them leave, etc. The threshold column holds the
minimum confidence of belonging to this group.
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Typically, these figures are presented as a chart, such as that shown in Figure 2.

Attrition Gains chart

100 -

80 -
N
5 ——random
'g —o— model
:\g —&— optimal

0 20 40 60 80 100

% customers

Figure 2 — Gains-chart

The ghart in Figure 2 shows, for example, that in a group of about 25% of the customers selected by the

modg|, there are likely to be about half of the overallatiriters (the customers who have left the company).
In comtrast, random selection would only deliver a Quarter, and with perfect knowledge one would identify
all of them in just 10% of the customers.

4.2.3 Application phase

During the application of a model, input rows are evaluated against a model and one or more valpies are
computed, as shown in general texms in Figure 3. For instance, applying a clustering model to a pustomer
input frow would assign a clustér jd and a quality value to the customer input row. In case of clasgification
a clags label and a confidence value is computed for the input row.

Model Row Data

e —

Result

Figure 3 — The application phase

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.
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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.

In the ca
associati
be inferrg

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

that shown in Table 4.

4.2.4

Table 3 — Items inferred from an association rule model

be of bulk application of rule models, using DM_RuleApplITask, the input sets are defined ag in
bn rule training by defining a group column. For each of the sets’defined in that way, items may
d, which are then grouped together using a group column as well. The output is a table sugh as

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
gxample rows: (| Basket2 PhotoPrinter 0.8 10.1
Basket3 King’s Gambit 1.9 89.1
Basket3 Endgame Theory 49 71.4
s Basket3 Die Schachnovelle 0.8 44.4|

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

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

16
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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

e —

Test Result

4.3
4.31

The t
data
differ
toget

The gpproach introduced in the following subsections eptimizes on flexibility and tries to make
indepgendent tasks as autonomous as possible. Ofe might argue that this flexibility might result in

unne
than
user-

4.3.2

Figure 4 — The testing phase

Mapping on user-defined types
Target application

ypical application scenario for the user-defined types introdiced in this part of ISO/IEC 13249 is a

varehouse application. Warehouse applications typically need to flexibly execute different tasks on
bnt data sets. For this reason, this standard proposes'many different user-defined types that can fit
ner in different ways.

cessary redundancy. However, this part of ISO/IEC 13249 defines an interface for data min|ng rather
hn actual design for storing the information. Thus, redundancy is not directly implied by the ppecified
Hefined types.

The relationships of the user-defined types

Before the user-defined types of this part of ISO/IEC 13249 are introduced, it is necessary to deqcribe how the

types| are related.

|:;> DM _Miningbata

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_ClasTestRegult

5 5

-

DM_ClasBIdTask |::> DM_ClasModel

-
=

|::> DM_ClasResult

DM_ApplicationData

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

The usertdefined 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 |n
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 lopical
data spegification (not necessarily identical to the logical data specification of the data mining task).
Objects of type mining data or application data shall match this specification in order to be usable for a
subsequent test or application of the model. Since test and application 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

Including column
E— “result field name* of

Divi_rogicaroataspPec type DM_ClaSReSUIt

DM_ClasModel

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

Figulle 7 — Overview of user-defined types for bulk application’shows how the user-defined|types
interdct for the example of DM_ClasApplTask.

Similarly, model tests can be scheduled using test tasks (DM ClasTestTask of DM_RegTestTask). This
also ¢nsures compatibility of model and input data at creation time. The result of running a test t3sk is a
single test result value (DM_ClasTestResult or DM_regTestResult).

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 represent
information that is not mining technique specific. These types provide the basic infrastructure for the
mining technique specific types.

1) The DM_MiningData user-defined type is an abstraction for real data contained in tables or views. A
vdlue of this type represents-the metadata to access the real tables for a later data mining trajning, test
or|application run. This_might include internal transformations used to clean or pre-process d4gta in
orger to increase the"quality of data mining models or data mining test results.

2) The DM_LogicalDataSpec user-defined type defines the input fields used by data mining trairfing, data
m|ning test, er’data mining application runs. It allows the specification of data mining field rel
information._The most important information of this category is the association of a logical fiel
The logical field type defines how an input field is handled by the data mining techniques. For
ingtance; a field can be declared as categorical. This tells the data mining algorithms that the
or

also valid values.

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) The mining task types like the DM_ClasBIldTask 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.

2) 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
method of a corresponding mining task value or by importing the model from somewhere else.

SQL/IJ/IM data mining requires support for data mining models in PMML format (see subclause(2,
Publidly-available specifications on page 2). This format is based on XML and widely used ferth
exchange of data mining models. The internal representation of data mining models is implementation-
deperjdent, but it must be possible to export a model to a PMML format and to import a‘model from a
PMML format

3) The data mining test result type (e.g. DM_ClasTestResult) is introduced to hold.the result informgtion
of a tgst run computed for a data mining model. A separate type was introduced because a test r¢sult
might|consist of an arbitrary number of values resulting from the invocatiofyy0f'a method having thie
charagteristics of an aggregate function. That means that a data mining.test run reads a set of ingut
rows, fapplies a previously computed model and aggregates information‘about the quality of the
predigtion. The data mining test result represents the aggregate afterthe last input row was read.

4) The data mining application result type (e.g. DM_ClasResult)\i§ also introduced because the
application of a data mining model might also return multiplewvalues. The computational phase of fthe
data mining application mode is pretty simple in the sense‘that a value of DM_ApplicationData is psed
in the|lapply method of a data mining model to compute)a value of type application result. The methods
of the|application result value can then be used to query the details.
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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 conside

red

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.

TH
or
of
cO

DM_ClusSettings:
The purpose of clustering is the discovery of sets of input rows with common characteristia

s - the

clusters. A basic operation in clustering is the computation of distance or similarity between 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 |ét'the user dgfine the

relative importance of the fields, field weights are often used to define the rélative importar
fields.
For the comparison of numerical field values, functions are used such-as the absolute diffe

This may produce poor results if the variances are largely differentbetween different fields,

similarity scale is a value to allow the algorithm to compensate for this. If two values are of
similarity scale apart, they should have medium similarity, i.ectheir similarity becomes 0.5
range from 0 to 1.

DM_RegSettings:
Regression is a data mining technique similar to classification except for the numerical typ
target field. It computes a regression model allowing to predict numerical values. In order {
the maximum allowed squared Pearson correlation coefficient for the training phase, the p
r-squared is used.

DM_RuleSettings:

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

e rule filter type DM<.RuleFilter holds all the information necessary to specify a subset of as

ce of the

rence.
A

e

na

b of the
D specify
Brameter
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e
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sequence rules. Using this type allows the user to select a specific subset of rules from a rile model

type DM_RuleModel. Alternatively, values of type DM_RuleFilter can be added to rule setti
nsequence, only rules that satisfy the filter conditions are kept during the training phase.

hgs. As a

© ISO/IEC 2006 — All rights reserved

21


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

ISO/IEC 13249-6:2006(E)

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
fields has also an associated logical field type. The type DM_LogicalDataSpec is introduced to represent
the input data needed for both data mining training and data mining test.

DefinitioL

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

METHOD DM_addDataSpecF1ld
(fieldName CHARACTER VARYING (DM MaxFieldAl'iasLength))
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,

ME[THOD DM_getNumFields/X)
RETURNS INTEGER
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL.,

ME[THOD DM.getFldName (position INTEGER)

RETURNS JCHARACTER VARYING (DM MaxFieldAliasLength)
LANGUAGE SQL

DETERMINISTIC

CONTAINS SQL

RETURNS NULL ON NULL INPUT,

METHOD DM_setFldType

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

RETURNS DM_LogicalDataSpec

SELF AS RESULT

LANGUAGE SQL

DETERMINISTIC

CONTAINS SQL

CALLED ON NULL INPUT,
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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
CONTAINS SQL
CALLED ON NULL INPUT

Defill

itional Rules

1) DM_MaxContentLength is the implementation-defined maximum length for the DM _content o
DM _LogicalDataSpec.

2) D
re

Desc
1) TH
a)

b)

\I_MaxFieldAliasLength is the implementation-defined maximum number of characters for s
presenting a field name within a logical data specification.

ription

e DM_LogicalDataSpec type provides for public use:

a method DM_addDataSpecFId(CHARACTER VARYING);

a method DM_remDataSpecFId(CHARACTER VARYING),

a method DM_getNumFields(),

a method DM_getFldName(INTEGER),

a method DM_setFldType(CHARACTER VARYING, INTEGER),
a method DM_getFldType(CHARACTER VARYING),

a method DM_isCompatible(DM_LogicalDataSpec).

trings

© ISO/IEC 2006 — All rights reserved
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5.1.2 DM_addDataSpecFIid Method

Purpose

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

CREATE METHOD DM_addDataSpecFld
(fieldName CHARACTER VARYING (DM MaxFieldAliasLength))
RETURNS DM_LogicalDataSpec
FOR DM_LogialDataSpec
BEGIN

—— 1! See Description

DefinitioLual Rules

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

Descriptjon

1) The method DM_addDataSpecFId takes the following input parameter:
a) a CHARACTER VARYING value fieldName.

2) The regsult of the invocation DM_addDataSpecFId(fieldName) is determined as follows:
Case!
a) If feldName is the null value, then SELFJs returned.

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

c) Otherwise, it is a value of type DM_LogicalDataSpec consisting of the set of fields contained i
SHLF 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

Definliitional Rules

1) D

representing a field name within a logical data specification.
Description
1) The method DM_remDataSpecFId takes the following input parameter:
a)l a CHARACTER VARYING value fieldName.
2) The result of the invocation DM_remDataSpecFld(fieldName) is determined as follows:

Case:

a)

©

CREATE METHOD DM_remDataSpecFld
(fieldName CHARACTER VARYING (DM MaxFieldAliasLength))
RETURNS DM_LogicalDataSpec
FOR DM_LogicalDataSpec

BEGIN

—— !! See Description

\I_MaxFieldAliasLength is the implementation-defined maximum number of characters for s

If fieldName is the null value, then SELF is returned.

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

returned value are.implementation-dependent.

trings

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

Otherwise, it is the DM .LogicalDataSpec 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 fielgls in the

ISO/IEC 2006 — All rights reserved
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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

Descriptjon

1) The r¢sult of the invocation DM_getNumFields() is the number of fields contained‘in the set of fields of

SELF

26
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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 numbenof-Characters for strings
representing a field name within a logical data specification.

Description
1) The method DM_getFidName takes the following input parameter:
a)| an INTEGER value position.
2) The result of the invocation DM_getFldName(position) 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_getNumpFields(), then the name of the mining field with the associated number positio

=

b)| Otherwise, an exception condition is raised: SQL/MM Data Mining exception — parameter put of
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

DefinitioLual Rules

1) DM_MaxFieldAliasLength is the implementation-defined maximum numbet,of’characters for strings
repregenting a field name within a logical data specification.

Descriptjon

1) The method DM_setFldType takes the following input parameéters:
a) a CHARACTER VARYING value fieldName,
b) an|/INTEGER value miningType.

2) The fallowing values for field types are defined:

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

Table 5 — Values for field types

3) The result of the)invocation DM_setFIdType(fieldName, miningType) 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 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

Purpose

DM_getFidType Method

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

Definition

Definitio

1)

Descript

1) The n

2) The r¢sult of the invocation DM_getFIdType(fieldName) is determined as follows:

30

CREATE METHOD DM_getF1ldType

(fieldName CHARACTER VARYING (DM MaxFieldAliasLength))
RETURNS SMALLINT
FOR DM_LogicalDataSpec

DM _N
repreg

a) a(

Case:

a) If f
rai

b) If §
af
pa

c) Ot

L-al Rules

BEGIN

—— 1! See Description

enting a field name within a logical data specification.
on
ethod DM_getFldType takes the following input parametef:

CHARACTER VARYING value fieldName.

feldName is not equal to the name of any field contained in SELF, then an exception conditi
sed: SQL/MM Data Mining exception — field not defined in data specification.

BELF is equal to SELF.DM _setFIldType(fieldName, v) for some SMALLINT value v represen
eld type, then v. For defined-values for the field type see Table 5 — Values for field types 0
he 28.

herwise, the null value.

axFieldAliasLength is the implementation-defined maximum number of characters for strings

pn is

ting

=)
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5.1.8 DM_isCompatible Method

Purpose

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

Definition

CREATE METHOD DM_isCompatible (dataSpec DM_LogicalDataSpec)
RETURNS INTEGER
FOR DM_LogicalDataSpec
BEGIN

— 1

See Description

Description
1) The method DM_isCompatible takes the following parameter:
a)| a DM_LogicalDataSpec value dataSpec.
2) The result of the invocation DM _isCompatible(dataSpec) is detetmined as follows:

a)| 1 (one) if dataSpec is compatible with SELF. This is the case if for each field F in SELF, there is a

field G in dataSpec with an identical name. The type-of‘G shall be DM_Numerical whenevér the
type of F is DM_Numerical.

b)| 0 (zero) otherwise.
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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

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

ME[THOD DM_setFldAlias
(dataColumn CHARACTER VARYING (DM MaxFieldNameLength),
aliasName CHARACTER VARYING (DMNMaxFieldAliasLength))

RETURNS DM_MiningData

SELF AS RESULT

LANGUAGE SQL

DETERMINISTIC

CONTAINS SQL

CALLED ON NULL INPUT,

ME[THOD DM_genDataSpec()
RETURNS DM_LogicalDataSpec
LANGUAGE SQL

DETERMINISTIC

CONTAINS SQL

Definitional Rules

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

2) DM_MaxTableNameLength is the implementation-defined maximum number of characters for th
name of 4 table.

D

3) DM_MaxFieldNameLengihis the implementation-defined maximum number of characiers 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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5.2.2 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))
RETURNS DM_MiningData
FOR DM_MiningData

DefinitioLual Rules

1) DM N
name

Descript
1) The n

a) a(

2) The rgsult of the invocation DM_defMiningData(tabléeiName) is determined as follows:

a) If
tal
fie
as

b) Ot

BEGIN

—— 1! See Description

axTableNameLength is the implementation-defined maximum number of characters for thg
of a table.

on
ethod DM_defMiningData takes the following input parameéter:

CHARACTER VARYING value tableName.

nbleName identifies a valid table, then a value of DM_MiningData determined by the identif
le. For each column of the table of typecharacter, character varying, datetime, or numerica
d description is created in the DM_MiningData value. The field has an associated hame an
bociated alias name, which are both identical to the name of the column in the table.

nerwise, an exception condition is raised: SQL/MM Data Mining exception — invalid table na

ed
la
l an

me.

34
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DM_setFldAlias Method

Purpose

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

Definition

Definliitional Rules

1) D

ndme of a field.

2) D
re

Description

1) The method DM_setFldAlias takes the followingdnput parameters:

a)

b)

2) The result of the invocation DM_setFIdAlias(dataField, aliasName) is determined as follows:

©

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

FOR DM_MiningData
BEGIN

—— !! See Description

M_MaxFieldNameLength is the implementation-defined maximum number of characters for

bresenting a field name within a logical data specification.

a CHARACTER VARYING value dataField,

a CHARACTER VARYING value aligsName.

If dataField is the null value, then SELF.
If aliasName is notthe null value and there is a field contained in SELF with an alias name
aliasName, then.an exception condition is raised: SQL/MM Data Mining exception — alias
use.

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

If\dataField is a valid name of a field in SELF and it is not the alias of any other field in SE

the

\_MaxFieldAliasLength is the implementation-defined maximum number of characters for strings

equal to
hiready in

alias of

L, and

J: AL il I 1 4l 4l L Pt - DA PR 1 FEB P - N |
alidsINalTITC TS T TIUI VAalutT, UITCTT UTS dllas Ul U'dl TMCTU 15 ST U IS ValutT Ul Udlar-iciu.

If dataField is 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.

Otherwise, an exception condition is raised: SQL/MM Data Mining exception — invalid field

ISO/IEC 2006 — All rights reserved
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DM_genDataSpec Method

Purpose

Generates value of type DM_genDataSpec.

Definition

CREATE METHOD DM_genDataSpec()

Descriptjon

1) The r¢sult of the invocation DM_genDataSpec() is a value of type DM_LogicalPataSpec consistir]

a set
conta

assocjated name, which is identical to the alias name of the corresponding field in SELF.

2) Each

type df the field contained in SELF. The field type is derived accérding to the following mapping:

Case:

a) If the field in DM_MiningData is of numerical typeithen the field type is set to DM_Numerical (
Taple 5 — Values for field types in Subclause 54.6, “DM_setFieldType Method”.).
Nagte: The exact mapping of datetimes to numbers for the processing by a data mining algorith

im

b) Ot

Supclause 5.1.6, “DM_setFieldType-Method”.).

36

RETURNS DM_LogicalDataSpec
FOR DM_MiningData
BEGIN

—— !l See Description

bf fields derived from the set of fields contained in SELF. For each fieldin SELF, a field is
ned in the DM_LogicalDataSpec value. Each field in the DM_LogicalDataSpec has an

ield in the DM_LogicalDataSpec value has an associated default field type derived from the

blementation-defined.

nerwise, the field type is set to DM~ Categorical (see Table 5 — Values for field types in

g of

data
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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.

Defin

ition

EREAFE—FYPE—BM—Apptrieationbats
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

Definlitional Rules

1) D
D

Desc
1) Tt
a)

b)

\I_MaxContentLength is the implementation-defined maximum length for DM_content of a
M_ApplicationData.

Fiption
e DM_ApplicationData type provides for public use:
a method DM_genDataSpec(),

a method DM\ impApplData(CHARACTER LARGE OBJECT(DM_MaxContentLength)).

© ISO/IEC 2006 — All rights reserved
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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

Descriptjon

1) The r¢sult of the invocation DM_genDataSpec() is a value of type DM_LogicalPataSpec with a figld for
each input value in the input data of DM_impApplData. Each of these fieldshas the field type
DM_Numerical if the given value for a field represents a numerical value,
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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))
RETURNS DM_ApplicationData
FOR DM _ApplicationData
BEGIN

—— !! See Description

Definitional Rules

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

Description
1) The method DM_impAppl/Data takes the following input parameter:
a)l a CHARACTER LARGE OBJECT value inputRow;

2) The value of inputRow is a valid representation of.application input data if it is a well-formed XML
elément (see XML 1.0). It shall be a single elemént and match the declaration of type 'row' as|defined

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

name CDATA REQUIRED

null ( true | fadse ) "false"
>

A palue of the attribute) "name" is interpreted as the name of mining field. The content of an element is
inferpreted 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 the
vglue “true’-

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

Case:

a) if inputRow is a valid representation of application 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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6 Association Rules

6.1 DM_RuleSettings Type and Routines
6.1.1 DM_RuleSettings Type

Purpose

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

Definition

CREATE TYPE DM_RuleSettings
AS (

DM_content CHARACTER LARGE OBJECT (DM _MaxContentLength).
)
INSTANTIABLE
NOT FINAL

STRTIC METHOD DM_impRuleSettings
(inputSettings CHARACTER LARGE OBJECT (DM _MaxCodntentLength))
RETURNS DM_RuleSettings
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT,

ME[THOD DM_expRuleSettings()

RETURNS CHARACTER LARGE OBJECT (DM _MaxGontentLength)
DETERMINISTIC

CONTAINS SQL,

ME[THOD DM_setRuleFilter (ruleFiltex DM RuleFilter)
RETURNS DM_RuleSettings

SELF AS RESULT

LANGUAGE SQL

DETERMINISTIC

CONTAINS SQL

CALLED ON NULL INPUTy

ME[THOD DM_getRuleFilter ()
RETURNS DM_Rulé&Fulter
LANGUAGE SQL
DETERMINISTIC

CONTAINS SO,

ME[THOD DM JsetMinSupport (support DOUBLE PRECISION)
RETURNS DM_RuleSettings

SELEJAS RESULT

LANGUAGE SQL

DETERMINISLTLICU

CONTAINS SQL

CALLED ON NULL INPUT,

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
CONTAINS SQL,

NMETHOD DN _SelldXLellgllil (lMlaxRuUlelLellgltll INILGEK)
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€gd
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL,

METHOD DM_setGroup(groupField CHARACTER VARYING (DM MaxFieldAliasLehgth))
RETURNS DM_RuleSettings
SELF AS RESULT
LANGUAGE SQL
DETERMINISTIC
CONTAINS\ SQL
CALLED “ON NULL INPUT,

METHED. DM_getGroup ()
RETURNS CHARACTER VARYING (DM MaxFieldAliasLength)
LANGUAGE SQL

DETERPMINTISTTC

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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ME

THOD 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.

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

Descript

1)

42

The [
a) afn
b) an
c) arn
d) an
e) arn
f) an
g) an
h) ar
i) an

j) an

on

M_RuleSettings type provides for public use:

hethod DM_expRuleSettings(),

hethod DM _setRuleFilter(DM_RuleFilter),

nethod DM_getRuleFilter(),

hethod DM _setMinSupport(DOUBLE PRECISION),
hethod DM_getMinSupport(),

nethod DM_setMinConf(DOUBLE PRECISION),
hethod DM_getMinConf(),

hethod DM_setMaxLength(INTEGER),

nethod DM_getMaxLength(),

hethod DM_useRuleDataSpec(DM_LogicalDataSpec),
nethod DM_getRuleDataSpec(),

hethod DM_setGroup(CHARACTER VARYING),
hethod DM _getGroup(),

hethod DM _setSequence(CHARACTER VARYING),

hethod DM_impRuleSettings(CHARACTER LARGE OBJECT(DM_MaxContentlength)),

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

Definliitional Rules

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

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

a)| a CHARACTER LARGE OBJECT value inputSettifigs/ The format of this value is implemeptation-

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

2) 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

Definitional Rules

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

Descriptjon

1) The result of the invocation DM_expRuleSettings() is a CHARACTER LARGE OBJECT value
repregenting the settings for association rule or sequence rule‘discovery contained in SELF. This
repregentation 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.
2) The result of the invocation DM_setRuleFilter(ruleFilter) is-determined as follows:

Case:

a)| If ruleFilter is the null value, then a value of type’DM_RuleSettings without any filter for rulg
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 DM_getRuleFilter Method

Purpose

This method returns the rule filter contained in SELF.
Definition

CREATE METHOD DM_getRuleFilter ()
RETURNS DM _RuleFilter
FOR DM_RuleSettings
BEGIN

—— !l See Description

Descriptjon

1) The result of the invocation DM_getRuleFilter() is determined as follows:
Case!
a) If|no rule filter is contained in SELF, then the null value.

b) Ofherwise, the value of type DM _RuleFilter contained in SELF.
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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

— 1

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 support is negative or greater than 100, then an@xception condition is raised: SQL/MM Data
Mining exception — parameter out of range.

b)| Otherwise a value of type DM_RuleSettings<opied 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

Purpose

DM_getMinSupport Method

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

Definition

Descript

CREATE METHOD DM_getMinSupport ()

RETURNS DOUBLE PRECISION
FOR DM RuleSettings

BEGIN

—-— !'! See Description

on

1) The r¢sult of the invocation DM_getMinSupport() is determined as follows:

48

Case:
a) If §

b) Ot
de

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

nerwise, the null value, indicating that a numerical valueor the minimum support will be
ermined during the data mining run.

=
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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 determined as follows:

Case:

Mining exception — parameter out of range.

invocation v.DM_getMinConf() = confidence.

a)| If confidence is negative or greater than 100, theh.an exception condition is raised: SQL/MM Data

b)| Otherwise, a value v of type DM_RuleSettings that is identical to SELF except that the method

© ISO/IEC 2006 — All rights reserved
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6.1.9

Purpose

DM_getMinConf Method

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

Definition

Descript

1) The rgsult of the invocation DM_getMinConf() is determined as follows:

50

CREATE METHOD DM_getMinConf ()

Case:
a) If §

b) Ot
da

RETURNS DOUBLE PRECISION
FOR DM RuleSettings

BEGIN

—— !l See Description

on

bELF is equal to SELF.DM_setMinConf(v) for some DOUBLE PRECISION value v, then v.

nerwise, the null value, to indicate that the minimum confidence will be determined during th
a 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.
2) The result of the invocation DM_setMaxLength(ruleLength) istdetermined as follows:

Case:

a)| If ruleLength is less than 2, then an exception condition is raised: SQL/MM Data 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_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

Descriptjon

1) The résult of the invocation DM_getMaxLength() is determined as follows:
Case:
a) If $ELF is 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 parametér:
a)| a DM_LogicalDataSpec value logicalDataSpecification.

2) The result of the invocation DM_useRuleDataSpec(logicalDataSpecification) is determined aq follows:
Case:

a)| If logicalDataSpecification is the null value, then-a DM_RuleSettings value containing no Idgical
data specification but otherwise identical to SELF.

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

d)| Otherwise, it is the.DM_RuleSettings value containing logicalDataSpecification as the logigal data
specification.
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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

Descriptjon

1) The r¢sult of the invocation DM_getRuleDataSpec() is determined as follows:

Case:

a) If $ELF is equal to SELF.DM_useRuleDataSpec(v) for some DM_LogicalDataSpec value v, then v.

b) Otherwise, the null value.

54
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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 sequences.

Definition

Definlitional Rules

1) D

Description
1) The method DM_setGroup takes the following input parameter:
a)| a CHARACTER VARYING value groupField.

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

Case:

a)

©

CREATE METHOD DM_setGroup ()
(groupfield CHARACTER VARYING (DM MaxFieldAliaslLength))

RETURNS DM_RuleSettings
FOR DM_RuleSettings
BEGIN

—— !! See Description

If groupField is the null value, then a value of type DM_RuleSettings not containing a grou
but otherwise identical to SELF.

If SELF.DM_getRuleDataSpec() = ds (not null) and no field with name groupField is contai

specification.

Otherwisegitis the DM_RuleSettings value containing the field named groupField as the g
field.

\_MaxFieldAliasLength is the implementation-defined maximum-number of characters for gtrings
representing a field name within a logical data specification.

D field

hed in

ds, then an exceptioncondition is raised: SQL/MM Data Mining exception — field not defingd in data

fouping
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6.1.15 DM_getGroup Method

Purpose

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

DefinitioEaI Rules

1) DM_MaxFieldAliasLength is the implementation-defined maximum number of ¢haracters for strings
repregenting a field name within a logical data specification.

Descriptjon

1) The result of the invocation DM_getGroup() is determined as follows:
Case:
a) If $ELF is equal to SELF.DM_setGroup(v) for somen\CHARACTER VARYING value v, then v.

b) Otherwise, it is the null value.
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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 discovery

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

Definition

Definliitional Rules

1) DM_MaxFieldAliasLength is the implementation-defined maximumaumber of characters for §
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.

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

Case:

a)

©

CREATE METHOD DM Qai—Qaqnanhal\

(sequenceField CHARACTER VARYING (DM MaxFieldAliasLength)-)
RETURNS DM_RuleSettings

FOR DM_RuleSettings
BEGIN

—— !! See Description

If sequenceField is the null value, then a value of type DM_RuleSettings not containing a s
field but otherwise identicalMo SELF.

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

data specification.

sequence field.

Otherwisei.it is the DM_RuleSettings value containing the field named sequenceField as the

ISO/IEC 2006 — All rights reserved
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6.1.17 DM_getSequence Method

Purpose

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

CREATE METHOD DM_getSequence ()
RETURNS CHARACTER VARYING (DM MaxFieldAliasLength)
FOR DM RuleSettings
BEGIN

—— !'! See Description

Definitional Rules

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

Descriptjon
1) The result of the invocation DM_getSequence() is determined.as.follows:

Case:

a) If $ELF is equal to SELF.DM_setSequence(v) forseme CHARACTER VARYING value v, then v.

b) 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_MaxContentLengtih
)
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_buildRuleModel ()
RETURNS DM_RuleModel
LANGUAGE SQL
NOT DETERMINLSTIC
CONTAINS (SQE

Definlitional Rules

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

Description
1) The type DM_RuleBldTask provides for public 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

Purpose

DM_defRuleBldTask Method

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

Definition

Descript

1)

60

CREATE STATIC METHOD DM_defRuleBldTask

(trainData DM_MiningData, settings DM_RuleSettings)
RETURNS DM RuleBldTask

The n
a) all

b) al

FOR DM_RuleBldTask
BEGIN

—— 1! See Description

on
ethod DM_defRuleBldTask takes the following input parameters:
DM_MiningData value trainData,

DM _RuleSettings value settings.

The rgsult of the invocation DM_defRuleBldTask(trainData, ‘settings) is determined as follows:

Case:

a) If s
nuy

b) If §
— 1

c) If s
the
bt.

d) Ot
sp

ettings is the null value, then an exception.condition is raised: SQL/MM Data Mining excep
| settings.

rainData is the null value, then an-exception condition is raised: SQL/MM Data Mining exce
ull input data.

ettings.DM_getRuleDataSpec().isCompatible(trainData.DM_genDataSpec()) equals 1 (one
n a DM_RuleBIldTask value bt such that bt. DM_getRuleTrnData() equals frainData and
PM_getRuleSettings@hequals settings.

nerwise, an exception condition is raised: SQL/MM Data Mining exception — data and data
beification not.compatible.

ion —

btion
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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

——!! 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, thep the 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

Descriptjon

1) The rgsult of the invocation DM_getRuleSettings() is:
Case:
a) If $ELF does not contain a valid representation of a DM_RuleSettings value, then the null valye.

b) Otherwise, it is the DM_RuleSettings value representing-thie settings to be used for the training
phgse.
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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 implementatiof-gdependent value of type
DM_RuleModel determined by the information contained in SELF.

b)| Otherwise, an exception condition is raised: SQL/MM-Data Mining exception — model computation
failed.
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6.3

6.3.1

Purpose

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

DM_RuleModel Type and Routines

DM_RuleModel Type

sequence rules.

Definition

64

CREATE TYPE DM_RuleModel

ST

ME

ME

ME

ME

ME

AS (

DM_content CHARACTER LARGE OBJECT (DM _MaxContentLength)
)
INSTANTIABLE
NOT FINAL

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

THOD DM_getRuleMdlType ()
RETURNS INTEGER

LANGUAGE SQL
DETERMINISTIC

CONTAINS SOQL,

THOD DM_expRuleModel ()

RETURNS CHARACTER LARGE OBJECT (DM _MaxContentLength)
LANGUAGE SQL

DETERMINISTIC

CONTAINS SQL,

THOD DM_applyRuleModel

(inputItemSet CHARACTER VARYING (DM MaxItemSetLength))
RETURNS TABLE (ITEMJCHARACTER VARYING (DM MaxItemLength),

SUPPORT REAL, CONFIDENCE REAL)

LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NUII: ON NULL INPUT,

THOD DM _getNumItemSets ()
RETURNS INTEGER

LANGUAGE SQL
DEITERMINISTIC

CUNLIAINS oOUL

RETURNS NULL ON NULL INPUT,

THOD 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
CONTAINS SQL
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,, LLFT REAL,
ITEM CHARACTER VARYING (DM _MaxItémkength),
ITEMNAME CHARACTER VARYING (DM~MaxItemLength))
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL,

METHOD DM_getRules ()

RETURNS TABLE ( ID INTEGER,
HEADNAME CHARACTERMNARYING (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 ¥NPUT,

METHOD DM_getRuleBodies ()

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

LANGUAGE (SQL

DETERMINISTIC

CONTAENS SQL

RETPRNS NULL ON NULL INPUT,

METHOD DM_getSequences ()
RETURNS TABLE (SEQID INTEGER, NUMITEMSETS INTEGER, NUMITEMS INTE[GER,
SUPPORT REATL LIFT REATL
MEANTIMEDIFF REAL, STDDEVTIMEDIFF REAL,
SEQTEXT CHARACTER VARYING (DM _MaxBodyLength))

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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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,

METHOD DM_getRuleBldTask ()
RETURNS DM_RuleBldTask

I ANCOIIACT O AT
TN OUITT T oo T

pmpa

DETERMINISTIC
CONTAINS SQL

Definitional Rules

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

2) DM_MaxltemLength is the implementation-defined maximum number of characters for an entry ir} the
HEADQ or HEADNAME columns of table DM_getRules() as well as the ITEM or ITEMNAME columns of
table PM_getRuleBodies() and DM_applyRuleModel(itemset).

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

4) DM_MaxltemSetLength is the implementation-defined maxXimum number of characters for a valug of
an item set.

Descriptjon
1) The OM_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_getNumiltemSets(),
f) arethod DM_getNumSequences(),
g) a method DM<getNumRules(),
h) a method-BDM filterRules(DM_RuleFilter),
i) amethod DM_getNumTransacts(),
i) amethod DM_getltemSets(),
k) a method DM_getRules(),
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().
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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
Definliitional Rules

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

Description

1) The method DM_impRuleModel takes the following input parameter:
a)l a CHARACTER LARGE OBJECT value inputModel:

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

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

b)| If inputModel contains aft XML document defined by the PMML schema with more than one
AssociationModel or, SequenceModel element, then a value of type DM_RuleModel repredenting
the first of the models.

t

=

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

Descriptjon

1) The r¢sult of the invocation DM_getRuleMdIType() is determined as follows
Case:
a) 1 (pne) if SELF contains an association rule mode.

b) 2, ptherwise. In this case SELF contains a sequence rule~thodel.
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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 forithe DM_content of a
DM _RuleModel.

Description

1) The result of the invocation DM_expRuleModel () is a CHARACTER LARGE OBJECT value that
cdntains an XML document conforming to the PMML schema-with exactly one AssociationMogel or
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_applyRuleModel
(itemSet CHARACTER VARYING (DM MaxItemSetLength))
RETURNS TABLE (ITEM CHARACTER VARYING (DM MaxItemLength),
SUPPORT REAL, CONFIDENCE REAL)
FOR DM_RuleModel
BEGIN

——1!! See Description

END
Definitional Rules

1) DM_ MaxitemSetLength is the implementation-defined maximum number of charaters for a value| of
an item set.

2) DM_ MaxltemLength is the implementation-defined maximum, ndmber of charaters for an entry in[the
ITEM [column of the table returned by DM_applyRuleModel,

Descriptjon

1) The method DM_applyRuleModel takes the followifig input parameter:
a) a CHARACTER VARYING value itemSet.

2) The rgsult of the invocation DM_applyRuleModel(itemSet) is determined as follow:
Case:

a) If $ELF.DM_getRuleMd[Type() equals 2, an exception condition is raised: SQL/MM Data Minipg
exgeption — sequence-model cannot be applied to item sets.

b) If $ELF.DM_getRuleMdIType() equals 1 and itemSet is a valid representation of an input item|set
forfrule model-application, then a table containing a row for each item that can be inferred fronp
itemSet using the association rule model contained in SELF.
The value-ofitemSet is a valid representation of an item set input for rule model application if it is a

welll-formed XML element (see XML 1.0). The element shall match the declaration of type 'iter]vset'

as|defined by:
<!ECEMENT Itemset (lctem~)
<!ELEMENT Ttem (#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
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

—— !! See Description

Description

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

Case:
a)| If SELF.DM_content is 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 DM_getNumSequences Method
Purpose

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

Descriptjon

1) The r¢sult of the invocation DM_getNumSequences() is determined as follows!
Case!
a) If $ELF.DM content is the null value, then the null value.
b) If $ELF.DM_getRuleType() = 1 (one), then 0 (zero).

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

—— !! See Description

Description

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

Case:

a)| If SELF.DM_content is the null value, then the null value.

b)| Otherwise, the number of association rules or sequence rules contained in SELF.DM_conient.
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6.3.9

Purpose

DM_filterRules Method

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

Descript

1) The n

CREATE METHOD DM_filterRules(ruleFilter DM_RuleFilter)

a) all

RETURNS DM _RuleModel

FOR DM_RuleModel
BEGIN

——!! See Description

END
on
ethod DM_filterRules takes the following input parameter:

DM _RuleFilter value ruleFilter.

2) The r¢sult of the invocation DM _filterRules(ruleFilter) is determined as follows:

74

Case:

a) SH

b) Ot

[=F!

c

(o]

LF, if ruleFilter is the null value.

nerwise, a value of type DM_RuleModel, which contains a subset of the rules contained in §
ch rule in the result value conforms to the'restrictions set forth in ruleFilter. And all rules in §
hforming to the restrictions in ruleFiltérare contained in the result.

bELF.
bELF
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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 value giving the number of
trgnsactions 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

Ham-catic caontainad
e -S5Ot as

LIFT 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 get.

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

Definition

CREATE METHOD DM_getItemSets()

RETURNS TABLE (ITEMSETID INTEGER, SUPPORE REAL, LIFT REAL,
ITEM CHARACTER VARYINGAPM MaxItemLength),
ITEMNAME CHARACTER VARYING (DM _MaxItemLength))

FOR DM_RuleModel

BEGIN

—-— 1! See Description

DefinitioLual Rules

1) DM_MaxltemLength is the implementation-defined maximum number of characters for an item injan
item rfame in an item set.

Descriptjon

1) The r¢sult of the invacation DM_getltemsets() is a table of item sets contained in SELF. For each|item
set, 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.

LEN i i i i DENCE
is the[rule confidence, both are percentage values between 0 and 100. LIFT indicates how mugh|more
confidence the rule has as might be expected if the items were statistically independent; the-valug is
given|as a positive factor.

derived rule with the same body but only one of the head items. In this case,’the length will be
igled, but support, confidence and lift will have null values. All entries derived-from the same fomplex
rule will have the same rule id.

Definition

CREATE DM_getRules ()

RETURNS TABLE (ID INTEGER,
HEADNAME CHARACTER VARYJANG (DM _MaxItemLength),
HEAD CHARACTER VARYING (DM MaxItemLength),
BODYID INTEGER, LENGITH INTEGER,
BODYTEXT CHARACTER\VARYING (DM _MaxBodyLength),
SUPPORT REAL, CONKIDENCE 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 entty in the
HEAD or HEADNAME columns of table DM_getRules().

2) DM_MaxBodyLength is the implementation-defined maximum number of characters for an enfry in the
BODYTEXT column of table DM_getRules().

Description

1) The\tesult 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 ()

DefinitioLual Rules

1) DM_A
ITEM

Descript

1) The r¢sult of the invocation DM_getRuleBodies() is a table, which, for each distinct BODYID valu

SELF

RETURNS TABLE (BODYID INTEGER,

ITEMNAME CHARACTER VARYING (DM _MaxItemLength),

ITEM CHARACTER VARYING (DM _MaxItemLength))
FOR DM_RuleModel

BEGIN

——— !l See Description

axltemLength is the implementation-defined maximum number of gharacters for an entry ir
or ITEMNAME columns of table DM_getRuleBodies().

on

C

DM _getRules(), contains as many rows as there are)items in that rule body.
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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 sequencesiin which the
particular sequence is contained,

LIFT is the ratio between the actual support of the sequence and thedexpected $upport.
The expected support is the support when the occurrences of all item sets|are
statistically independent, so it can be calculated as the product of the item|set
supports.

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

STODEVTIMEDIFF is the standard deviation of the time diffefences between two subsequent $teps in
the sequence. The standard deviation.is computed over all sequences corjtaining
the sequence with SEQID as a subsequence.

SEQTEXT is a textual description of the sequence.
Definition

CREATE METHOD DM_getSequences ()
RETURNS TABLE (SEQID INTEGER, NUMITEMSETS INTEGER, NUMITEMS INTE[GER,
SUPPORTYREAL, LIFT REAL,
MEANTIMEDIFF REAL, STDDEVTIMEDIFF REAL,
SEQTEXT CHARACTER VARYING (DM _MaxBodyLength))
FOR DM_RuleModek
BEGIN

—-— !! See Ppescription

Definlitional Rules

1) DM_MaxBodyLength is the implementation-defined maximum number of characters for the teitual
dgscription 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 DM_getSeqDetails Method

Purpose

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 represen

tation 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().

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

POSITION 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.
MEANTIMEDIFF s the average time difference to the predecessor item in,the 'sequence. The

STDDHVTIME

Definition

CREATE METHOD DM_getSegDetails ()

FOR D
BEGIN

Definitional Rules

1) DM_MaxBodyLength is_the implementation-defined maximum number of characters for the textus
description of an jtem-set.

Descriptjon

average is computed over the same step in all sequences-containing the seqyence
with SEQID as a subsequence. The value is null for thevitem set with position |l.

DIFF is the standard deviation of the time difference ta’the predecessor item in the
sequence. The standard deviation is computed over the same step in all
sequences containing the sequence with SEQID as a subsequence.

RETURNS TABLE (SEQID INTEGER,(POSITION INTEGER, ITEMSETID INTEJER,
ITEMSETTEXT%CHARACTER VARYING (DM _MaxBodyLength),
MEANTIMEDIEF REAL, STDDEVTIMEDIFF REAL)
M_RuleModel

See Description

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

Case:
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 © ISO/IEC 2006 — Al rights reserved


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

ISO/IEC 13249-6:2006(E)

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 sequence:fule.
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 sequenceg

CONFIDCENCE is the confidence of the sequence rule, i.e&the percentage of input sequen
which both the body sequence and the héad sequence are contained in th
with respect to the input sequences eaftaining the body sequence.

LIFT is the ratio between the confidenceof the sequence rule and the support g
head sequence.

MEANTIMEDIFF  is the average time differenée between the body sequence and the head s
in the sequence rule. Thé.average is computed over all input sequences ¢
the sequence rule.

STDDEVTIMEDIFF is the average time-difference between the body sequence and the head s
in the sequence'rule. The average is computed over all input sequences ¢
the sequencetrule.

Definition

CREATE METHOD DM_getSegqRules ()
RETURNS TABLEE (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)

both the body sequence and the head sequence are contained in that ordér,

in which

ces in
At order

f the

lequence
bntaining

lequence
bntaining

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_RuleBldTdskvalue that was used [o
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 _MaxContentLengcth)
)
INSTANTIABLE
NOT FINAL

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

ME[THOD DM_remRangeConstr (restrictionCriterien INTEGER)
RE[TURNS DM _RuleFilter

SELF AS RESULT

LANGUAGE SQL

DETERMINISTIC

CONTAINS SQL

CALLED ON NULL INPUT,

ME[THOD DM_getRangeConstrs ()
RETURNS TABLE (RESTRICTIONCRITERION INTEGER,
LOWERBOUND( REAL, UPPERBOUND REAL, OPERATOR INTEGER)
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL

MEITHOD DM_setMaxNumRules (maxNumRules INTEGER)
RETURNS DM_RuleFilter

SELF AS RESULT

LANGUAGE _SQLi

DETERMINISTIC

CONTAINS™ SQL

CALLED,ON NULL INPUT,

ME[THOD DM_getMaxNumRules ()
REFORNS—NFECER
LANGUAGE SQL
DETERMINISTIC

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

CONTAINS SQL

CALLED ON NULL INPUT,

Defin

1) D
D

2) D

cg
Desc
1) TH

a
b

® O O

)
)
)
)
)

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 MaxiftemLength),
CONSTRAINTTYPE INTEGER, disjunetiveGroup INTEGER)
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL

itional Rules

\I_MaxContentLength is the implementation-defined maximum length for the DM_content o
\I_RuleFilter.

\_MaxltemLength is the implementation=defined maximum number of characters for an iten
nstraint specification for a rule filter.

ription

e DM_RuleFilter type provides for public use:

a method DM_addRangeConstr(INTEGER, REAL, REAL, INTEGER),
a method DM_remRangeConstr(INTEGER),

a method DM."getRangeConstrs(),

a methed\DM_setMaxNumRules(INTEGER),

a method DM_getMaxNumRules(),

hina

—n
~

amethod DM_addCountConstr(INTEGER, INTEGER, INTEGER),

9)
h)

)

)

a method DM_remCountConstr(INTEGER),
a method DM_getCountConstrs(),

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

a method DM_getltemConstrs().

© ISO/IEC 2006 — All rights reserved

85


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

ISO/IEC 13249-6:2006(E)

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 INTEJER)

RETURNS DM_RuleFilter

FOR DM_RuleFilter

BEGIN

——!! See Description

END
Descriptjon
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,
d) an|/INTEGER value operator.

2) The fallowing numerical values for the inputwalues are defined:

Codedor .
Operator oerator Description
is in closed 1 (one) All values between the boundaries are
allowed, including the boundaries.
isGA-open > All values between the boundaries are
P allowed, not including the boundaries.
. All values outside the boundaries are
not in closed - allowed, not including the boundaries.
. All values outside the boundaries are
notin open 2 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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=
C

3) Th

oferator) is determined as follows:
Case:
a)| If operatoris not 1, 2, -1 or -2, restrictionCtiterion is not positive or restrictionCriterion > 7,

b)

6:2006(E)

ISO/IEC 13249-
Crteton | Sodefor Meium  Masur
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)  unboundéed

Table 7 — Values for restriction criteria

riteria.

exception condition is raised: SQL/MM . Data Mining exception — parameter out of range.

If lowerBound > upperBound or eithet lowerBound or upperBound is outside the legal rang
defined for restrictionCriterion in‘Pable 7 — Values for restriction criteria above, then an ey
condition is raised: SQL/MM-Data Mining exception — parameter out of range.

Otherwise, a value v of type DM_RuleFilter that is identical to SELF except that “select
LOWERBOUND, UPRERBOUND, OPERATOR from (table v.DM_getRangeConstrs() as T
RESTRICTIONCRKFERION = restrictionCriterion” is “lowerBound, upperBound, operator’.

estrictionCriterion shall be a value between 1 and 7. For each of thiesé values, minimum and
maximum shall be between the minimum and maximum values in Table 7 — Values for restriction

e result of the invocation DM_addRangeConstr(restrictionCriterion, lowerBound, upperBound,

hen an

e
ception

) where
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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

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

2) The numerical values for restrictionCriterion are defined in Table 7. &=Values for restriction criteria on
page 7.

3) The r¢sult of the invocation DM_remRangeConstr(restrictianiCriterion) is a value v of type
DM _RuleFilter that is identical to SELF except that “selecttRESTRICTIONCRITERION from (tablg
v.DM|getRangeConstrs() as T) where RESTRICTIONCRITERION = restrictionCriterion” is empty.
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6.4.4 DM_getRangeConstrs Method

Purpose

This method returns the range constraints defined in SELF.
Definition

CREATE METHOD DM_getRangeConstrs()
RETURNS TABLE (RESTRICTIONCRITERION INTEGER, LOWERBOUND REAL,

UPPERBOUND REAL, OPERATOR INTEGER)
FOR DM_RuleFilter
BEGIN

—— !! See Description

Description

1) The result of the invocation DM_getRangeConstrs() is a table containing-a row for each restri¢tion
criterion, for which a range constraint is contained in SELF. The tablesas four columns holdirjg the
reptriction criterion, the lower and upper bound, as well as the operator.
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6.4.5

Purpose

DM_setMaxNumRules Method

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

Descript

1)

2) The rgsult of the invocation DM_setMaxNumRules(maxNumRules) is determined as follows:

90

CREATE METHOD DM_setMaxNumRules (maxNumRules INTEGER)

The m
a) An

Case:

a) If A
fon

b) If A
ex|

c) Ot
inV

REURNS D byl aolid ooy
FOR DM_RuleFilter
BEGIN

—— !'! See Description

on

ethod DM_setMaxNumRules takes the following input parameterss
INTEGER value maxNumRules.

naxNumRules is the null value, then a value of type DM_RuleFilter that contains no upper b
the number of rules and is otherwise identical to-SELF.

naxNumRules is not positive, then an exception condition is raised: SQL/MM Data Mining
Ception — parameter out of range.

nerwise, a value v of type DM_RuleFilter that is identical to SELF except that the method
ocation v.DM_getMaxNumRules()= maxNumRules.

ound
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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
FOR DM_RuleFilter
BEGIN

—— !! See Description

Description

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

Qase:
a) If SELF=SELF.DM_setMaxNumRules(v) for some INTEGER value v, then v.

b) Otherwise, the null value, indicating that no upper bound for the number of rules is cpntained
in SELF.
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6.4.7 DM_addCountConstr Method

Purpose

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

CREATE METHOD DM_addCountConstr
(preference INTEGER, restrictionCriterion INTEGER,
ordering INTEGER)
RETURNS DM_RuleFilter
['OR DM_RuleFilter
BEGIN

—— 1! See Description

Descriptjon

1) The method DM_addCountConstr takes the following input parameters:
a) An|INTEGER value preference,
b) An[/INTEGER value restrictionCriterion,
c) An|INTEGER value ordering.

2) The numerical values for restrictionCriterion are defined in'Table 7 — Values for restriction criteria on
page 7.

3) The regsult of the invocation DM_addCountConstrfpréference, restrictionCriterion, ordering) is
determined as follows:

Case:

a) If preference is not positive, orderingis not 1 (one) or -1 (minus 1), restrictionCriterion is not ofie of
thg values defined in table tref ory-page pref, then an exception condition is raised: SQL/MM Data
Mihing 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

END

Description

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

2) The numerical values for restrictionCriterion are defined in Tablé-7)— Values for restriction criteria on
pdge 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)
RETURNS TABLE (PREFERENCE INTEGER, RESTRICTIONCRITERION INTEGER,
ORDERING INTEGER)
FOR DM RuleFilter
BEGIN

—— !l See Description

Descriptjon

1) The r¢sult of the invocation DM_getRangeConstrs() is a table containing a row for each restriction
criteripn, 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 INTIEGER)
RETURNS DM_RuleFilter
FOR DM_RuleFilter
BEGIN

——!! See Description

END

Definitional Rules

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

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

a)|l a CHARACTER VARYING value iter;
b)| an INTEGER value constraintType,
c)| an INTEGER value disjunctiveGroup.

2) The following values for, constraint 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

96

as foll

Case:

ows!:

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

co|
wh
d) Els
ing
as
e) E
—H
f) ElS
for
v. [
€q
g) Ot
DI

“of
v. [

g

g

ere DISJUNCTIVEGROUP - disjunctiveGroup” equals 0 (zero).

e, if constraintType and disjunctiveGroup are null, then a value v of type DM_ruleFilter-with
ependent item constraint for item, such that “select count(*) from (table v.DM_getltemCons
T) where ITEM = item and DISJUNCTIVEGROUP = null”equals 0 (zero).

e, if item is the null value, then an exception condition is raised: SQL/MM Bata Mining exce
arameter out of range.

e, if constraintType is the null value, then a value v of type DM _ruleFilter with no item cons
item in disjunctiveGroup, such that “select CONSTRAINTTYPE from’(table

DM_getltemConstrs() as T) where ITEM = item and DISJUNCTIVEGROUP = disjunctiveGrg
Lials 0 (zero).

nerwise, a value v of type DM_RuleFilter such that “select GONSTRAINTTYPE,
SJUNCTIVEGROUP from (table v.DM_getltemConstrs()as T) where ITEM = item” returns
nstraintType, disjunctiveGroup”and SELF.DM_getltemConstrs() is otherwise equal to
DM_getltemConstrs().

Note

item. Two item constraints with null as their disjunctive group, but with different items, are indepe

item

Overview of results:

DM_

DM _
DM _
DM _

DM_
DM_
DM_
DM_

hat for each item, there is an implicit disjunctive group “null(item)”, which consists only of th

nstraints and shall both be satisfied.

titemConstr(item, constraintType, sets item constraint
disjunctiveGroup) within disjunctive group
titemConstr(item, constraintType, null) sets independent constraint for item
titemConstr(item, null,"disjunctiveGroup) removes item from disjunctive group
titemConstr(null, constraintType,
disjunctiveGroup) error
titemConstr(iterm, null, null) removes item from its null group
titemConstrinull, constraintType, null) error
titemConstr(null, null, disjunctiveGroup) removes disjunctive group

titemCanistr(null, null, null) removes all item constraints

sT)

no
irs()

otion

raint

up”

S
ndent
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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

1) DM_MaxltemLength is the implementation-defined maximum number of characters for an ite in an

1) The result of the invocation DM_getltemConstrs() is a table cdntaining a row for each item copstraint

te that two item constraints with null as their disjunctive group, but with different items, are
inflependent 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.

Definition

CREAFE—F¥PE B n
| W s I s e s s s 75 S

DM_content CHARACTER LARGE OBJECT (DM _MaxContentLength)

INSTANTIABLE
NOT FINAL

STRTIC 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,

ME[THOD DM_getRuleMdl ()
RETURNS DM_RuleModel
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL

CALLED ON NULL INPUT,

ME[THOD DM_getRuleApplData ()
RETURNS DM_MiningData
LANGUAGE SQL
DETERMINISTIC

CONTAINS SQL

CALLED ON NULL INPUT,

ME[THOD DM_getRuléeGroupFld()
RETURNS CHARACTER VARYING
LANGUAGE SQL
DETERMINASTIC

CONTAINSS SQL

CALLEBD~ON NULL INPUT,

ME[THOD 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

98
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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) amathad DAL AdofPilaAnnlTaclk/DA P ialndal DAL AMininaData
SHHHEtRO GG e eAPPH-ASK (OO GO vi—vHAHAGE i

CHARACTER VARYING, DM_MiningData),
b)| a method DM_getRuleMdl(),

c)| a method DM_getRuleApplData(),

d)| a method DM_getRuleOutpData(),

e)| a method DM_applyClusMdi().
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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,
groupkField CHARACTER VARYING (MaxFieldAliasLength),
outputData DM_MiningData)

RETURNS DM_RuleApplTask

BEGIN

—— !l See Description

Definitio[;al Rules

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

Descriptjon

1) The method DM_defRuleAppl/Task takes the following input\yparameters:
a) a DM_RuleModel value model.
b) a DM_MiningData value inputData,
c) a CHARACTER VARYING value groupField,

d) a PDM_MiningData value outputData;

o7

2) The r¢sult of the invocation DM~defRuleApplTask(model, inputData, outputData) is determined a
followp:

Case:

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

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

c) If inputData is the null value, then an exception condition is raised: SQL/MM Data Mining exception
—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.

“* C e N ! N
condition is ra

2=V ol o

ied: QM t iin ception — invalid result field.

k)| Otherwise, the DM_RuleApplTask 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

Descriptjon

1) The result of the invocation DM_getRuleMdl() is determined as follows:
Case:
a) If $ELF does not contain a valid representation of a DM_RuleModel value, then the null value.

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

—— !! 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_MipingData value for input, then the null
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

Descriptjon
1) The r¢sult of the invocation DM_getRuleOutpData() is determined as follows:
Case:

a) If $ELF 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

Definliitional Rules

1) DM_MaxFieldAliasLength is the implementation-defined maximum number‘of-characters for §

trings
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|group
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

DM_applyRuleMdl method

Purpose

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

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

Case:

a)

b)

CREATE METHOD DM_applyRuleMdl ()
RETURNS DM RulelApplTask

FOR DM_RuleApplTask

BEGIN

—— !'! See Description

If the application run is successful, then SELF.

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

2) In a successful application run, for each item set ofdhe table determined by the input data mining|data
contained in SELF zero or more rows are insertéd into the table determined by the output data m|ning

data dontained in SELF. The column values ate determined as follows:

a)

b)

c)

d)

106

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

The values for the column™ITEM” are the item values inferred from SELF.DM_getRuleMdl() for the
trapsaction 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 valuesforithe column “CONFIDENCE” indicate the confidence for the value in the column
“ITEM”.
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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 _MaxContentLengthl)
)
INSTANTIABLE
NOT FINAL

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

~
~

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

METHOD DM_setMaxNumClus (maxNumC€lusters INTEGER)
RETURNS DM_ClusSettings
SELF AS RESULT
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
CALLED ON NULL INRWYT,

METHOD DM_getMaxNumClus ()
RETURNS INTEGER
LANGUAGE SOQL
DETERMINLSTIC
CONTAINS\SQL,

METHQD. DM_setFldWeight

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

RETURNS DM_ClusSettings

oL LI AS RESULL

LANGUAGE SQL

DETERMINISTIC

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

ME

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

RETURNS DM_ClusSettings

SELF AS RESULT

LANGUAGE SQL

DETERMINISTIC

CONTAINS SQL

CALLED ON NULL INPUT,

THOD DM_getFldSimScale

(fieldName CHARACTER VARYING (DM MaxFieldAliasLength)
RETURNS DOUBLE PRECISION
LANGUAGE SQL

ME

ME

CONTAINS SQL
RETURNS NULL ON NULL INPUT,

THOD DM_useClusDataSpec(logicalDataSpecification DM_LogicalDataSpec
RETURNS DM_ClusSettings

SELF AS RESULT

LANGUAGE SQL

DETERMINISTIC

CONTAINS SQL

CALLED ON NULL INPUT,

THOD DM_getClusDataSpec()
RETURNS DM_LogicalDataSpec
LANGUAGE SQL

DETERMINISTIC

CONTAINS SQL

DefinitioLual Rules

1) DM N
DM_d

axContentLength is the implementation-defied maximum length for the DM_content of a
lusSettings.

2) DM_MaxFieldAliasLength is the implementation-defined maximum number of characters for strings

repreg
Descript
1) The [
a) arn
b) an

c) anf

enting a field name within a logicaldata specification.

on

M_ClusSettings type grovides for public use:

hethod DM_impClusSettings (CHARACTER LARGE OBJECT(DM_MaxContentLength)),
hethod DM expClusSettings(),

nethod:OM_setMaxNumClus(INTEGER),

d) an

nethod DM getMaxNumClus(),

e) a method DM_setFldWeight(CHARACTER VARYING, DOUBLE 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

Definliitional Rules

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

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

a)| a CHARACTER LARGE OBJECT value inputSettifgs/ The format of this value is implemeptation-

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

2) The result of the invocation DM_impClusSettings(inputSettings) is determined as follows:

Case:

a)| If there is a value v of type DM “€lusSettings such that inputSettings = v.DM_expClusSettings(),
then v.

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

Definitional Rules

1) DM_MaxContentLength is the implementation-defined maximum length for the DM_content of a
DM_(QlusSettings.

Descriptjon
1) The result of the invocation DM_expClusSettings() is a CHARACTER LARGE OBJECT value

repregenting the clustering settings contained in SELF. Thisrépresentation is implementation-
deperndent.
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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.

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

Case:

a)| If maxNumClusters is the null value, then a value 6ftype DM_ClusSettings containing no ypper
limit for the number of clusters.

b)| If maxNumClusters is not strictly positive,.thien an exception condition is raised: SQL/MM Data
Mining exception — parameter out of range.

c)| Otherwise, it is the DM_ClusSettings-value containing maxNumCilusters as the upper limit for the
number of clusters.
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7.1.5

DM_getMaxNumClus Method

Purpose

Return the maximum number of clusters specified in SELF.

Definition

CREATE METHOD DM_getMaxNumClus ()
RETURNS INTEGER
FOR DM_ClusSettings
BEGIN

—— !l See Description

Descriptjon

1) The r¢sult of the invocation DM_getMaxNumCilus() is determined as follows:

112

a) If $ELF is equal to SELF.DM_setMaxNumClus(v) for some INTEGERN:alue v, then v.

b) 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

Description

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

—— !! See Description

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() = dsdhot null) and no field with name fieldName is contaifed in ds,
then an exception condition is raised: SQL/MM Data Mining exception — field not defined if data

specification.

c)| If weight is the null value; then a value of type DM_ClusSettings with weight 1.0 (default vglue) for
the field fieldName but-otherwise identical to SELF.

d)| If weight is not sttictly 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

Descript
1) The n

a) a(

BEGIN

—— 1! See Description

on
ethod DM_getFldWeight takes the following input parameter:

CHARACTER VARYING value fieldname.

2) The regsult of the invocation DM_getFldWeight(fieldname) is determined as follows:

Case:

a) If §
co
Da

ta Mining exception — field not defined in data’specification.

ch that v is not null, then v.

nerwise, 1.0 (default weight).

bELF.DM_getClusDataSpec() is the null value or fieldName is not equal to the name of any
htained in the logical data specification of SELE;then an exception condition is raised: SQL)

BELF is equal to SELF.DM_setFIdWeight(fieldname, v) for some DOUBLE PRECISION valu

field
MM

ev
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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 0 to 1.

Definition

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

—-— !! See Description

Description

1) The method DM_setFldSimScale takes the following input parameters:
a)l a CHARACTER VARYING value fieldname,
b)| a DOUBLE PRECISION value similarityScale.

2) The result of the invocation DM_setFIldSimScale(fieldname, similarityScale) is determined as follows:
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 contaifed in ds,
then an exception conditionds‘raised: SQL/MM Data Mining exception — field not defined if data
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.

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

foimilaritOnnla o nat ateintlh, ot
e o ornrimar IL]\J\JC(IG o TTIUL oll I\.ll.ly HUDILIVU,

tL\ n n TP oaition o vralo nl: N /AIML DA Mln’ng
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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7.1.9

Purpose

DM_getFldSimScale Method

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

Definition

CR

EATE METHOD DM_getFldSimScale

(fieldName CHARACTER VARYING (DM MaxAliasNameLength))
RETURNS DOUBLE PRECISION
FOR DM_ClusSettings

Descript

1) The n

a) a(

BEGIN

—— 1! See Description

on
ethod DM_getFldSimScale takes the following input parameter:

CHARACTER VARYING value fieldname,

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

Case:

a) If §

fie
S

b) If 4

c)

116

PF

Ot
de

BELF.DM_getClusDataSpec() is the null value or fieldName is not equal to the alias name o
d contained in the logical data specification of SELF, then an exception condition is raised:
DL /MM Data Mining exception — field not definied in data specification.

BELF is equal to SELF.DM_setFIldSimSc¢ale(fieldname, v) for some positive DOUBLE
fECISION value v, then v.

nerwise, the null value, indicating\that a default numerical value for the similarity scale will b|
ermined during the data mining run.

D

any
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7.1.10 DM_useClusDataSpec Method

Purpose

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.

2) The result of the invocation DM_useClusDataSpec (logicalDataSpecification) is determined a$ follows:
Case:

a)| If logicalDataSpecification is the null value, then’a DM_ClusSettings value containing no Idgical
data specification but otherwise identical to SELF.

b)| If, for some CHARACTER VARYING value fieldName, SELF.DM_getFldWeight(fieldNamg) is not
1.0 and fieldName is not contained in“logicalDataSpecification, then an error condition is rgised:
SQL/MM Data Mining exception ~.field not defined in data specification.

c)| If, for some CHARACTER-VARYING value fieldName, SELF.DM_getFldSimScale(fieldNafe) = s
(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.

d)| Otherwise, it is the DM_ClusSettings value containing logicalDataSpecification as the logigal data
specification.
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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

Descriptjon

1) The r¢sult of the invocation DM_getClusDataSpec() is determined as follows:
Case!
a) If $ELF is equal to SELF.DM_useClusDataSpec(v) for some DM_LogicalDataSpec 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_ClusB1dTask
AS (

DM_content CHARACTER LARGE OBJECT (DM_MaxContentLength)
)
INSTANTIABLE
NOT FINAL

STATIC METHOD DM_defClusBldTask
(inputData DM_MiningData, settings DM_ClusSgttings)
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_buildClusMedel ()
RETURNS DM_ClustexringModel
LANGUAGE SQL
NOT DETERMINRSTIC
CONTAINS SQL

Definlitional Rules

1) DM_MaxCententLength is the implementation-defined maximum length for the DM_content of a
DM ClusBIldTask

Description

1) The 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().

© ISO/IEC 2006 — All rights reserved 119


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

ISO/IEC 13249-6:2006(E)

7.2.2

Purpose

DM_defClusBldTask Method

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

Descript

1) The

—— !l See Description

on

ethod DM_defClusBldTask takes the following input parameters:

a) a PDM_MiningData value inputData,

b) a PM_ClusSettings value settings.

2) The rgsult of the invocation DM_defClusBldTask(inputData, settings) is determined as follows:

Case:

a) If 4
nu

b) If inputData is the null value, then an exception condition is raised: SQL/MM Data Mining exce

— 1

c) If s
the
bt.

d) Ot
sp

| settings.

ull input data.

n a DM_ClusBIdTask value bbsuch that bt. DM_getClusTrnData() equals trainData and
DM _getClusSettings() equals settings.

beification not compatible.

ettings is the null value, then an exception condition is raised: SQL/MM Data Mining excep

ettings.DM_getClusDataSpec().isCompatible(trainData. DM_genDataSpec()) equals 1 (one

nerwise, an exceptign-condition is raised: SQL/MM Data Mining exception — data and data

ion —

ption
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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

—— !! See Description

Description

1) THe result of the invocation DM_getClusTrnData() is determined as followst:

Case:

a)| If SELF does not contain a valid representation of a DM_MipingData value for input, then the null
value.

b)| Otherwise, it is the DM_MiningData value representing‘the input data to be used for trainin
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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

Descriptjon

1) The r¢sult of the invocation DM_getClusSettings() is determined as follows:
Case!
a) If $ELF does not contain a valid representation of a DM_ClusSettings value, then the null value.

b) Otherwise, it is the DM_ClusSettings value representing the settings 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 implementation-dependent value of ftype
DM_ClusteringModel representing the result of the clustering‘run and recalling the settingq and
input data that were used.

Otherwise, an exception condition is raised: SQL/NMM-Data Mining exception — model computation
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
28 (

DM_content CHARACTER LARGE OBJECT (DM _MaxContentLength)
)
INSTANTIABLE
NOT FINAL

STRTIC METHOD DM_impClusModel
(inputModel CHARACTER LARGE OBJECT (DM_MaxContentLength))
RETURNS DM_ClusteringModel
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT,

METHOD DM_expClusModel ()

RETURNS CHARACTER LARGE OBJECT (DM_MaxCongentLength)
LANGUAGE SQL

DETERMINISTIC

CONTAINS SQL

CALLED ON NULL INPUT,

METHOD DM_getNumClusters ()
RETURNS INTEGER

LANGUAGE SQL

DETERMINISTIC

CONTAINS SQL

RETURNS NULL ON NULL INPUYT,

ME[THOD DM_getClusterg™ ()

RETURNS TABLE (ID INTEGER,
NAME CHARACTER VARYING (DM _MaxClusterNameLength),
STIZE BIGINT, HOMOGENEITY REAL)

LANGUAGE SQI

DETERMINISTIE

CONTAINS.SQL

RETURNS.WNULL ON NULL INPUT,

ME[THOP™ BM_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
CALLED ON NULL INPUT

METHOD DM_geCrlelads ()

RETURNS TABLE (COLNAME VARCAHR (DM _MaxFieldNameLength),
FIELDNAME VARCAHR (DM MaxAliasNameLength),
MININGTYPE INTEGER, IMPORTANCE REAL)

LANGUAGE SQL

DETERMINISTIC

CONTAINS SQL

RETURNS NULL ON NULL INPUT

Definliitional Rules

1) D
D

2) D

\I_MaxContentLength is the implementation-defined maximum |éngth for the DM_content o
\_ClusteringModel.

\_MaxClusterNameLength is the implementation-defined maximum number of characters g

clyister name.

Desc

1) T

Fiption

he 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) a-method DM_getClusTask(),

d)"a method DM getClusMdISpecy()

h) a method DM_getFields().
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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

Definitio[;al Rules

1) DM_A

axContentLength is the implementation-defined maximum length for the DM_content of a

DM_QlusteringModel.

Descriptjon

1) The method DM_impClusModel takes the following input paraméter:

a)

a CHARACTER LARGE OBJECT value inputModel.

2) The r¢sult of the invocation DM _impClusModel(inputModel) is determined as follows:

IML

Case:

a) If inputModel contains an XML document-defined by the PMML schema with exactly one
ClyisteringModel element, then a value of type DM_ClusteringModel representing the given PN
maqdel.

b) If ihnputModel contains an XNLy'document defined by the PMML schema with more than one
ClyisteringModel element, then a value of type DM_ClusteringModel representing the first of th
madels.

c) Otherwise, an exception condition is raised: SQL/MM Data Mining exception — invalid import
format.
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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 forithe DM_content of a
DM _ClusteringModel.

Description

1) THe result of the invocation DM_expClusModel () is a CHARACTER LARGE OBJECT value that
cdntains an XML document conforming to the PMML schema-with exactly one ClusteringModEl
elément, representing the clustering model contained in-SELF.
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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
FOR DM_ClusteringModel
BEGIN

—— !l See Description

Descriptjon

1) The rgsult of the invocation DM_getNumClusters() is the number of clusters contained in
SELF|DM content.
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Purpose
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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 gai—(“'\11ci—arc ()

RETURNS TABLE (ID INTEGER,

SIZE BIGINT, HOMOGENEITY REAL)
FOR DM_ClusteringModel
BEGIN

——— !l See Description

Definitional Rules

NAME CHARACTER VARYING (DM _MaxClusterNameLength))

1) DM_MaxClusterNameLength is the implementation-defined maximum number of characters df a

clyister name.

Description

1) The result of the invocation DM_getClusters() is>a table containing a row for each cluster contgined 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

CREAITE METHOD DM goer\]‘lanz‘lifl ()

RETURNS DOUBLE PRECISION
FOR DM_ClusteringModel
BEGIN

——— !l See Description

Descriptjon

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

a) Wf SELF.DM_content does not contain quality informatiensthen the null value.

b) Qtherwise, 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.

2) The result of the invocation DM_applyClusModel(inputRow) is.the DM_ClusResult value reprgsenting
the result of an application of SELF to inputRow.

3) Note that field values missing in inputRow are substitdted by null values. Field values in inputRow for
fidlds 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

Descriptjon
1) The rgsult of the invocation DM_getClusTask () is determined as follows:

a) If $ELF does not contain the DM_ClusBIdTask value that was used to‘cteate the model, then fhe
null value.

b) Otherwise, it is the DM_ClusBldTask value that was used to compute the model.
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7.3.9 DM_getClusMdISpec method

Purpose

Return the DM_LogicalDataSpec value representing the set of fields needed for an application of the
DM_ClusteringModel value.

Definition

CREATE METHOD DM_getClusMdlSpec ()
RETURNS DM_LogicalDataSpec
FOR DM ClusteringModel
BEGIN

—— !'! See Description

Description

1) The result of the invocation DM_getClusMdISpec() is the DM_LogicalDataSpec value representing the
st of fields needed for an application of this model.
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7.3.10 DM_getFields
Purpose

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

METHOD DM_getFields ()

RETURNS TABLE (COLNAME VARCAHR (DM _MaxFieldNameLength),
FIELDNAME VARCAHR (DM MaxAliasNameLength),
MININGTYPE INTEGER, IMPORTANCE REAL)

FOR DM_ClusteringModel

BEGIN

——— !l See Description

DefinitioEaI 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
repregenting a field name within a logical data specification,

Descriptjon

1) The result of the invocation DM_getFields() is a table containing a row for each input field in the model
used 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

o

on [k ol Vi B ¥ V4 bl 2 1T h|
I3 W A W s s e s s A 7 TOONIPP T ITaoT

AS (

X

DM_content CHARACTER LARGE OBJECT (DM_MaxContentLength,)
)
INSTANTIABLE
NOT FINAL

STATIC METHOD DM_defClusApplTask

(model DM_ClusteringModel, inputData DM_MiningData,
outputData DM_MiningData,
resultField CHARACTER VARYING (DM MaxFiéddAliasLength))

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_getClusApplData+)
RETURNS DM_MiningData
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
CALLED ON NULL. INPUT,

METHOD DM_getClusOutpData ()
RETURNS DMj;MiningData
LANGUAGE, SQL
DETERMINISTIC
CONZAENS SQL
CALNED ON NULL INPUT,

METHOD DM_getClusResF1d()
DETIIDNG CUADACTED SIAD TN /l')l\/l_l\/l:a LiolAdATl T o Tong#h\
LANGUAGE SQL
DETERMINISTIC
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) arﬁaihnd DA defClucAnnlTaclk/DA Cliictarinaldodal DAL AininaData
HHO G —E e THSAPPH-ESK W — oSt HAGMO GO vi— ARG aia;

DM_MiningData, CHARACTER VARYING),
b) a method DM_getClusMdl(),

c) a method DM_getClusApplData(),

d) a method DM_getClusOutpData(),

e) a method DM_getClusResFId(),

f) armethod 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)p
RETURNS DM_ClusApplTask
BEGIN

—— !! See Description

Definitional Rules

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

Description
1) The method DM_defClusApplTask takes the followinginput 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,

2) The result of the invocation(DM_defClusApplTask(model, inputData, outputData, resultField)
dgtermined as follows:

[2)

Case:

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

b)| If inputPata is the null value, then an exception condition is raised: SQL/MM Data Mining gxception
— nulhinput data.

c)LboutputData 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_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 of
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

Descriptjon
1) The result of the invocation DM_getClusMdl() is determined as follows:
Case:

a) If $ELF does not contain a valid representation of a DM_ClusteringModel value, then the null
value.

b) Otherwise, it is the DM_ClusteringModel value containedvin 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

—— !! 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_MipingData value for input, then the null
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

Descriptjon
1) The r¢sult of the invocation DM_getClusOQutpData() is determined as follows:
Case:

a) If $ELF 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

Definliitional Rules

1) DM_MaxFieldAliasLength is the implementation-defined maximum number‘of-characters for §

trings
representing a field name within a logical data specification.

Description

1) The result of the invocation DM_getClusResFId() is determinéd as follows:

Case:

a)| If SELF does not contain a valid representation ofa CHARACTER VARYING value for the|result
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

CREAITE METHOD DM :lpp‘l‘lr“l‘ﬁQMf‘]‘l ()

RETURNS DM_ClusApplTask
BEGIN

—— !l See Description

Descriptjon

1) The r¢sult of the invocation DM_applyClusMdl() 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 application
failed.

2) In a suiccessful application run, for each row of thetable determined by the input data mining data
contained in SELF one row is inserted into the table determined by the output data mining data
contaijned in SELF. The column values are deteérmined as follows:

a) The value for the column, correspanding 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
indut row. This is a value of typé-DM_ClusResult.

b) Fof each field of SELF.DM -getClusOutpData(), whose alias name is the same as an alias name of
a fleld of SELF.DM_getClusApplData(), the value of the corresponding output column is the sgme
as(the value of thecarresponding column of the input row.

c) Otherwise, theynull value.

142 © ISO/IEC 2006 — All rights reserved


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

ISO/IEC 13249-6:2006(E)

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
LS |

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_getClusterldy),

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

Descriptjon

1) The rTsuIt of the invocation DM_getClusterlD() is an INTEGER value representing the cluster
i

identi

used

cation number contained in SELF. This number identifies the cluster that best fits the input
0 generate SELF, i.e. the optimal cluster with respect to the clustering criterion of the speci

implementation.
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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

—— !! See Description

Description

1) The result of the invocation DM_getQuality() is the DOUBLE PRECISION value representing the
gyality value computed for the prediction of the cluster identification contained in SELF. This quality

indlicates how well the input row used to generate SELF fits into the clusiér identified by the rgturn
vdlue 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

model. It defines a target field and parameters guiding the algorithm.

Definitiop

CREATE TYPE DM_ClasSettings
AS (

)
INSTANTIABLE
NOT FINAL

STRTIC METHOD DM_impClasSettings

RETURNS DM_ClasSettings
LANGUAGE SQL

DETERMINISTIC

CONTAINS SQL

RETURNS NULL ON NULL INPUT,

ME[THOD DM_expClasSettings()

RETURNS CHARACTER LARGE OBJECT (DM _MaxContentLength)
DETERMINISTIC

CONTAINS SQL,

ME[THOD DM_setClasCostRate (costRate DOUBLE PRECISION)
RETURNS DM_ClasSettings

SELF AS RESULT

LANGUAGE SQL

DETERMINISTIC

CONTAINS SQL

RETURNS NULL ON NULL) INPUT,

ME[THOD DM_getClasCostRate ()
RETURNS DOUBLE_PRECISION
LANGUAGE SQL
DETERMINISITIC
CONTAINS/SQL,

ME[THOD-'DM_setClasCost

DM_content CHARACTER LARGE OBJECT (DM _MaxContentLength)

(inputSettings CHARACTER LARGE OBJECT (DM MaxContentLength))

(actualClass CHARACTER VARYING (DM MaxClassLabelValueLength) |

predictedClass CHARACTER VARYING (DM MaxClassLabelValueLengt

cost DOUBLE PRECISION)
RETURNS DM_ClasSettings
SELF AS RESULT
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
CALLED ON NULL INPUT,

h),
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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
LANGUAGE SQL
DETERMINISTIC

COMTATINGS _OAT
T IT I o o T

CALLED ON NULL INPUT,

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

METHOD DM_setClasTarget
(targetField CHARACTER VARYING (DM MaxFi&ddAliasLength))
RETURNS DM_ClasSettings
SELF AS RESULT
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
CALLED ON NULL INPUT,

METHOD DM_getClasTarget ()
RETURNS CHARACTER VARYING (DM MaxkieldAliasLength)
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL

Definlitional Rules

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

2) DM_MaxClassLabelValueLength is the implementation-defined maximum number of charactgrs for the
ngme of a class.

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

Description

1) The DM_ClasSettings type provides for public use:
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(),

© ISO/IEC 2006 — All rights reserved 147


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

ISO/IEC 13249-6:2006(E)

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),

i) amethod 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

Definliitional Rules

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

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

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

dependent, but for any one implementation the format is the same as that used by
DM _expClasSettings.

2) The result of the invocation DM_impClasSettings(inputSettings) is determined as follows:
Case:

a)| If there is a value v of type DM “€lasSettings 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 DM_expClasSettings Method
Purpose

Return a CHARACTER LARGE OBJECT value representing the classification settings contained in the
DM_content value of the DM_ClasSettings value.

Definition

CREATE METHOD DM_expClasSettings ()
RETURNS CHARACTER LARGE OBJECT (DM _MaxContentLength)
FOR DM ClasSettings
BEGIN

—— !'! See Description

Definitional Rules

1) DM_MaxContentLength is the implementation-defined maximum length for the DM_content of a
DM_(lasSettings.

Descriptjon
1) The result of the invocation DM_expClasSettings() is a CHARACTER LARGE OBJECT value

repregenting the classification settings contained in SELF. Fhis representation is implementation-|
deperndent.
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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(cestRate) 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 ofrange.

b)| Otherwise, it is the DM_ClasSettings value containing costRate as tolerated percentage off wrong
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

Descriptjon

1) The r¢sult of the invocation DM_getClasCostRate() is determined as follows:
Case:
a) If $ELF is equal to SELF.DM_setClasCostRate(v) for some DOUBLE PRECISION value v, thgn v.

b) Otherwise, the null value, indicating that a numerical value,for-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 charactdrs for the
ngdme of a class.

Description

1) The method DM_setClasCost takes the following inputparameters:
a)l a CHARACTER VARYING value actualClass;
b)| a CHARACTER VARYING value predictedClass,
c)| a DOUBLE PRECISION value cost,

2) The result of the invocation DM _sét€lasCost(actualClass, predictedClass, cost)
is [determined as follows:

Case:
a)| If costis the null Yalue, a value of DM_ClasSettings, with default cost assigned to the wrorjg
prediction of an.actual class actualClass as the predicted class predictedClass. The default cost is

1.0 if actual€lass and predictedClass are different, 0.0 if they are equal.

b)| If actualClass equals predictedClass and cost is not equal to 0.0, then an exception conditfon is
raiseds SQL/MM Data Mining exception — parameter out of range.

c fantnalCnce anA nradintinA nco aran Aiffarant anA ~Anctic nanatin than an Avanntian ~n~ ition is
TaCtoaroaoo anu P CarCtiC oo T Ot anU—Cost o e gatv T ar - CATC PO —COT

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 MaxClassLabelValuelLength))
RETURNS DOUBLE PRECISION
FOR DM_ClasSettings
BEGIN

—— !l See Description

Definitio[;al Rules

1) DM_MaxClassLabelValueLength is the implementation-defined maximunnrumber of characters fpr the
name|of a class.

Descriptjon

1) The method DM_getClasCost takes the following input parameters:
a) a CHARACTER VARYING value actualClass,
b) a CHARACTER VARYING value predictedClass.

2) The rgsult of the invocation DM_getClasCost(actualClass, predictedClass) is determined as follows:
Case:

a) If $ELF is equal to SELF.DM _setClasCost(actualClass, predictedClass, v) for some DOUBLE
PRECISION value v such that v is not null, then v.

b) Otherwise, the default ¢ost. The default cost is 1.0 if actualClass and predictedClass are different,
0.Q if they are equal.
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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

Desc

1) Th

CREATE METHOD DM_useClasDataSpec
(logicalDataSpecification DM_LogicalDataSpec)
RETURNS DM ClasSettings

FOR DM_ClasSettings
BEGIN

—— !! See Description

ription

e method DM_useClasDataSpec takes the following input parameter:

a)| a DM_LogicalDataSpec value logicalDataSpecification.
2) The result of the invocation DM_useClasDataSpec(logicalDataSpecification) is determined ag follows:

Case:

a)| If logicalDataSpecification is the null value, then'a DM_ClasSettings value containing no Iggical
data specification but otherwise identical to SELF.

b)| If SELF.DM_getClasTarget() = targetField (not null) and targetField is not contained in
logicalDataSpecification, then an errg¥’ condition is raised: SQL/MM Data Mining exception - field
not defined in data specification.

c)| It SELF.DM_getClasTarget() = targetField (not null), targetField is contained in
logicalDataSpecification(and logicalDataSpecification.DM_getFldType(targetField) = 1 (ong), then
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 logical

data specification of SELF.
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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

Descriptjon
1) The r¢sult of the invocation DM_getClasDataSpec() is determined as follows:
Case:

a) If $ELF is equal to SELF.DM_useClasDataSpec(v) for some DM_LogicalDataSpec value v sugh
that v is not null, then v.

b) Otherwise, it is the null value.
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0 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

6:2006(E)

BEGIN

—— !! See Description

Definlitional Rules

1) D

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.

2) The result of the invocation DM_setClasTarget(tatgetField) is determined as follows:

Case:

a)

b)

©

but otherwise identical to SELF.

If SELF.DM_getClasDataSpec() = ds (not null) and no field with name targetField is contai
specification.

If SELF.DM_getClasDataSpec() = ds (not null), targetField is contained in ds and
ds.DM_getFid Type(targetField) = 1 (one), then an error condition is raised: SQL/MM Data

exception ~ field not categorical.

Otherwise, it is the DM_ClasSettings value containing the field named targetField as the tg
(class label) field.

\_MaxFieldAliasLength is the implementation-defined maximum numper of characters for strings

If targetField is the null value, then awalue of type DM_ClasSettings not containing a targe field

ned in

ds, then an exception candition is raised: SQL/MM Data Mining exception — field not defingd in data

Mining

rget
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8.1.11

DM_getClasTarget Method

Purpose

Returns the target field name defined for a classification settings.

Definition

DefinitioEaI Rules

1) DM_N

Descriptjon

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

158

CREATE METHOD DM_getClasTarget ()

Case:

b) Otherwise, the null value.

RETURNS CHARACTER VARYING (DM MaxFieldAliasLength)
FOR DM_ClasSettings
BEGIN

—— !l See Description

$ELFis equal to SELF.DM_setClasTarget(v) for some CHARACTER VARYING value v, theg

axFieldAliasLength is the implementation-defined maximum number of characters for strings
repregenting a field name within a logical data specification.
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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 (

)
INSTANTIABLE
NOT FINAL

STATIC METHOD DM_defClasBldTask
(trainData DM_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_GlasSettings
LANGUAGE SQL
DETERMINISTIC
CONTAINS, SQL,

METHOD DM_buildClasModel ()
RETURNS DM_ClasModel
LANGUAGE SQL

NOT DETERMINISTIC
CONTAINS SOT

DM_content CHARACTER LARGE OBJECT (DM_MaxContentLength)

validationData, ODM_MiningData,

Definitional Rules

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,
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b) a method DM_getClasTrnData(),
c) a method DM_getClasValData(),
d) a method DM_clasSettings(),

e) a method DM_buildClasModel().
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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

Desc

1) Th

2) Th
fo

Case:

a)

b)

BEGIN

—— !! See Description

ription

e method DM_defClasBldTask takes the following input parameters:
a DM_MiningData value trainData,

a DM_MiningData value validationData,

a DM_ClasSettings value settings.

e result of the invocation DM_defClasBldTask(trainData, validationData, settings) is determ
lows:

If settings is the null value, then an exception condition is raised: SQL/MM Data Mining ex
null settings.

If trainData is the null value(then an exception condition is raised: SQL/MM Data Mining e
— null input data.

If validationData is the'null value, then a value of type DM _ClasBIdTask determined by the
parameters where_no validation data is defined. An implementation-dependent subset of th
training data is used for internal validation in this case.

If settings.DM_getClasDataSpec().isCompatible(trainData.DM_genDataSpec()) equals 1 (
settings.DM_getClasDataSpec().isCompatible(validationData.DM_genDataSpec()) equals
thett a'DM_ClasBIdTask value bt such that bt. DM_getClasTrnData() equals trainData,

ined as

Ception —

kception

given
e

bne) and
1 (one),

bi{DM_getClasValData() equals validationData and bt. DM_getClasSettings() equals settin,

S.

©

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

Descriptjon

1) The rgsult of the invocation DM_getClasTrnData() is determined as follows:
Case!

a) If $ELF does not contain a valid representation of a DM_Mining[BData value for training, then the null
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

——!! See Description

END
Description

1) The result of the invocation DM_getClasValData() is determined as followst

Case:

a)| If SELF does not contain a valid representation of a DM_MipingData 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

Descriptjon

1) The r¢sult of the invocation DM_getClasSettings() is determined as follows:
Case!
a) If $ELF 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
phgse.
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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_ClasjModel.

b)| Otherwise, an exception condition is raised: SQL/MM Data Mining exception — model computation
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
28 (

DM_content CHARACTER LARGE OBJECT (DM _MaxContentLength)
)
INSTANTIARBRLE
NOT FINAL

STRTIC METHOD DM_impClasModel
(inputModel CHARACTER LARGE OBJECT (DM_MaxContentLength))
RETURNS DM_ClasModel
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT,

METHOD DM_expClasModel ()

RETURNS CHARACTER LARGE OBJECT (DM_MaxCongentLength)
LANGUAGE SQL

DETERMINISTIC

CONTAINS SQL

CALLED ON NULL INPUT,

ME[THOD DM_applyClasModel (inputRowDM_ApplicationData)
RETURNS DM_ClasResult

LANGUAGE SQL

DETERMINISTIC

CONTAINS SQL

RETURNS NULL ON NULL INPUT,

ME[THOD DM_testClasModeh(inputData DM_MiningData)
RETURNS DM_ClasTestResult

LANGUAGE SQL

DETERMINISTIC

CONTAINS SQI

RETURNS NULL-ON NULL INPUT,

ME[THOD DM~getClasCostRate ()
RETURNS~ DOUBLE PRECISION
LANGUAGE SQL
DETERMINISTIC

CONTAINS SOQOL

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
DETERMINISTIC
CONTAINS SQL

CAL I D AN NTIT T INDIIT
gy TN IO LT L IvE T

pm ) T

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 ()

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_getCdasMdlSpec()
RETURNS DM(IiogicalDataSpec
LANGUAGE (SQL
DETERMINISTIC
CONTADNS SQL
CALEED ON NULL INPUT,

METHOD DM_getFields ()
RETURNS TABLE (COLNAME CHARACTER VARYING (DM _MaxFieldNameLength)

RETURNS TABLE (ROWCOUNT BIGINT, SUMACTUAL DOUBLE, THRESHOLD DOUBLE)

EIELDNAME CHARACTER VARYING (DM MaxAliasNamelLengh
MININGTYPE INTEGER, IMPORTANCE REAL)

LANGUAGE SQL

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:

b) a method DM_expClasModel(),

c) amethod DM_applyClasModel(DM_ApplicationData),
d) amethod DM_testClasModel(DM_MiningData),

e) a method DM_getClasCostRate(),

f) amethod DM_isValidated(),

g) amethod DM_getRankQuality(CHARACTER VARYING),
h) a method DM_getAccuracy(CHARACTER VARYING),
i) amethod DM_getReliability(),

i) amethod DM_getMdIQuality(),

k) a method DM_getGainsChart(),

I) amethod DM_getClasTask(),

m) a method DM_getClasMdlSpec(),

n) a method DM_getFields(),

o) a method DM_getClasTarget().
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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

Definliitional Rules

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

Description
1) The method DM_impClasModel takes the following input parameter:
a)| a CHARACTER LARGE OBJECT value inputModel:
2) The result of the invocation DM_impClasModel(ifputModel) 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 categoricdl target,
then a value of type DM_ClasModel representing the given PMML model.
b)| If inputModel contains aft XML document defined by the PMML schema with more than one
NaiveBayesModel element, TreeModel element or NeuralNetwork element with categorical target,

then a value of type:DM_ClasModel representing the first of the models.

c¢)| Otherwise, an exception condition is raised: SQL/MM Data Mining exception — invalid imp@rt
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

CREATE METHOD DM_expClasModel ()
RETURNS CHARACTER LARGE OBJECT (DM_MaxContentLength)
FOR DM ClasModel
BEGIN

—— !'! See Description

Definitional Rules

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

Descriptjon

1) The result of the invocation DM_expClasModel() is a CHARACTER LARGE OBJECT value that
contains an XML document conforming to the PMML schemawith exactly one NaiveBayesModel
elemdgnt, TreeModel element or NeuralNetwork element with-categorical target, representing the
classification model contained in SELF.
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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.

2) The result of the invocation DM_applyClasModel(inputRow) is.the DM_ClasResult value reprgsenting
the result of an application of SELF to inputRow.

3) Note that field values missing in inputRow are substitdted by null values. Field values in inputRow for
fidlds 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

Descriptjon
1) The method DM _testClasModel takes the following input parameter:
a) a DM_MiningData value inputData.
2) The rgsult of the invocation DM_testClasModel(inputData) is determingd as follows: :
Case:
a) If $ELF.DM_getClasDataSpec().DM_isCompatible(inputData.genLogDataSpec()) returns TRUE,
t'he n the result is the DM_ClasTestResult value representing the result of testing of SELF with

inqutData as test data.

b) Otherwise, an exception condition is raised; SQL/MM Data Mining exception — data and data
spgcification of model not compatible.
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Purpose
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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:

b)
using the validation data.

selected as an implementation-dependent subset of the training data.

a)| If SELF.DM_isValidated() equals 0 (zero), then the classifigation cost rate on the training d

Note that the validation data may have been provided when the model was created or has

ata.

Otherwise, the classification cost rate of the classification model contained in SELF compyted

been
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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

Descriptjon

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

a) 1 (one), if validation data have been used during training of the“input model.

b) Qtherwise, 0 (zero).
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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
random. -1 means that the order is inverse to the actual values.

This

alue is based on validation data if possible, otherwise on training data.

Definition

CREATE METHOD DM_getRankQuality

(class CHARACTER VARYING(DM MaxClassLabelValueLendgth))
RETURNS DOUBLE PRECISION
FOR DM_ClasModel
BEGIN

——— !l See Description

Definitional Rules

1) DM_MaxClassLabelValuelLength is the implementation-defined maximum number of charactg

value of a class label.

Description

1

(Qase:

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 Mir
exception — parameter out of range.

c) If SELF.DM-isValidated() = 0 (zero), then a double precision number between -1 and 1 (
ranking-guality of the model, based on an implementation-dependent subset of the traini

d) Otherwise, a double precision number between -1 and 1 (one), the ranking quality of the

The result of the invocation DM_getRankQuality(class) is determined as follows:

based on validation data.

rs for a

ing

pne), the
hg data.

model,
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8.3.9

Purpose

DM_getPredAccuracy Method

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.

Definition

CR

FATE METHOD DM_getPredAccuracy

(class CHARACTER VARYING (DM MaxClassLabelValueLength))
RETURNS DOUBLE PRECISION
FOR DM_ClasModel
BEGIN

——— !l See Description

Dr a

=]
T

of

END

DefinitioLual Rules

1) DM_MaxClassLabelValueLength is the implementation-defined maximum number of characters f
value [of a class label.

Descriptjon

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

Casqg

a) W{ SELF.DM_content does not containpredictive accuracy information, then the null value.

b) If class is not predicted by the model, an exception condition is raised SQL/MM Data Mining
axception — parameter out of range.

c) W SELF.DM_isValidated() = 0 (zero), then a double precision number between 0 (zero) and 1
(pne), the predictive_accuracy of the model with respect to class, based on an implementatio
dependent subset-of the training data.

d) Qtherwise, adouble precision number between 0 (zero) and 1 (one), the predictive accuracy
the modelwith respect to class, based on validation data.
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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 rjai—Do'\-i:ﬂmﬁ'lﬁi—x

RETURNS DOUBLE PRECISION
FOR DM_ClasModel
BEGIN

——— !l See Description

Description

—_

The result of the invocation DM_getReliability() is determined-as, follows:

Jase:

If SELF.DM_content does not contain reliability information, especially if SELF.DM_isVa
= 0 (zero), then the null value.

1.0, if the error rate for validation data is smaller than that for training data.

Otherwise, classification error (training data) / classification error (validation data).

© ISO/IEC 2006 — All rights reserved
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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.

Note thatthe-gquality-valde-depends-rot-only-onthe-modeHisel-but-also-onthe-validation-orteste

used. Even for a high quality value, it can only be assumed that model application produces high.quality
results, ifithe application data is similar to the validation data used.

Definition

CREATE METHOD DM_getMdlQuality ()
RETURNS DOUBLE PRECISION

FOR DM_ClasModel

BEGIN

——— !l See Description

Descriptjon

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

a) Wf SELF.DM_content does not contain quality information, then the null value.

b) I§ SELF.DM_isValidated() = 0 (zero), then a double precision number between 0 (zero) and 1
(pne), the overall quality of the.model, based on an implementation-dependent subset of the
aining data.

—

O
-
o

Dtherwise, a double precision number between 0 (zero) and 1 (one) is returned, the overall
uality 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:

Qase:

a) If SELF.DM_content does not contain gains chart information; then the null value.

b) If SELF.DM_isValidated() = 0 (zero), then a table containing gains chart information for $ELF,
based on an implementation-dependent subset of thé\training data.

c) Otherwise, a table containing gains chart information for SELF, based on validation data
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8.3.13 DM_getClasTask method

Purpose

Return the DM_ClasBIdTask value used to create this model.

Definition

CREATE METHOD DM_getClasTask ()
RETURNS DM ClasBldTask
FOR DM_ClasModel
BEGIN

—— !l See Description

Descriptjon

1) The rgsult of the invocation DM_getClasTask() is determined as follows:

a) If $ELF does not contain the DM_ClasBldTask value that was used to‘cteate the model, then fhe

nu|l value.

b) Otherwise, it is the DM_ClasBldTask value that was used to compute the model.

180
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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
sqt 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

DefinitioEaI 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 maximumnumber of characters for strings
repregenting a field name within a logical data specification,

Descriptjon

1) The result of the invocation DM_getFields() is a table containing a row for each input field in the model
used for model building.

182 © ISO/IEC 2006 — All rights reserved


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

ISO/IEC 13249-6:2006(E)

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 numbenof-Characters for strings
representing a field name within a logical data specification.

Description

1) The result of the invocation DM_getClasTarget() is the name @f 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

STRTIC METHOD DM_defClasTestTask
(model DM_ClasModel, inputData DM_MiningData)
RETURNS DM_ClasTestTask
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
CALLED ON NULL INPUT,

ME[THOD DM_getClasTestMdl ()
RETURNS DM_ClasModel
LANGUAGE SQL
DETERMINISTIC

CONTAINS SQL,

ME[THOD DM_getClasTestDatal()
RETURNS DM_MiningData
LANGUAGE SQL
DETERMINISTIC

CONTAINS SQL,

ME|THOD DM_testClasMdl ()
RETURNS DM_ClasTestRasult
LANGUAGE SQL
DETERMINISTIC

CONTAINS SQL

Definiti(;\[;al Rules

1) DM_MaxContentlength is the implementation-defined maximum length of the DM_content of a
DM_(lasTestTask.

Descriptjon

1) The type DM—_CtasTestTaskprovidesforpubtic use:
a) a method DM_defClasTestTask(DM_ClasModel, DM_MiningData),
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,
2) The result of the invocation DM _defClasTestTask(modef,@ata) is determined as follows:

Case:

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

b)| If data is the null value, then an excéeption condition is raised: SQL/MM Data Mining exception —
null input data.

c)| If model. DM_getClasMdISpec().DM_isCompatible(data.genDataSpec()) returns FALSE, then an
exception condition is raised: SQL/MM Data Mining exception — data and data specificatiop of
model not compatible.

d)| Otherwise, the DM/ Clas TestTask 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

Descriptjon
1) The r¢sult of the invocation DM_getClasTestData() is determined as follows:
Case:

a) If $ELF does not contain a valid representation of a DM_MiningData value for input, then the full
value.

b) Otherwise, it is the DM_MiningData value containing the-ifput.
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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

—— !! See Description

Description

1) The result of the invocation DM_getClasTestMdl() is determined as followst

Case:

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

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

Descriptjon
1) The rgsult of the invocation DM_testClasMdl() is determined as follows:
Case!

a) If the test run is successful, then a value of type DM_Clas TestRésult holding the outcome of the
teqt.

b) Otherwise, an exception condition is raised: SQL/MM Data-Mining exception — model test faildd.
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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
2.8 (

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 _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
DETERMINISTIC
CONTAINS SQL
CALLED ON NULL INPUT,

METHOD DM_getReliabiNity ()
RETURNS DOUBLE, PRECISION
LANGUAGE SQL
DETERMINISZTLHE
CONTAINS /SQ¥
CALLED @N-NULL INPUT,

METHOD~DM_getMdlQuality ()
RETURNS DOUBLE PRECISION
I'ANGUAGE SQL
DETERMINISTIC
CONTAINS SQOL
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
CALLED ON NULL INPUT

Definitio[;rm‘Rm'Es

1) DM_MaxContentLength is the implementation-defined maximum length for the DM_content-of.a
DM_(lasTestResult.

2) DM_MaxClassLabelValueLength is the implementation-defined maximum number of.eharacters fpr a
value [of a class label.

Descriptjon

1) The OM_ClasTestResult type provides for public use:
a) a method DM_getClasError(),

) a method DM_getRankQuality(CHARACTER VARYING),

) arpethod DM_getAccuracy(CHARACTER VARYING),

d) a method DM_getReliability(),

) arhethod DM_getMdIQuality(),

f) armethod DM_getGainsChart(),

g) amethod DM_getNumClasses(),

h) a method DM_getClass(INTEGER),

i) amethod DM_getClasPreds(INTEGER, INTEGER).
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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 the
pgrcentage of false classifications computed during a test of a classification model.
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8.5.3

Purpose

DM_getRankQuality Method

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
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. 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 the ordering is worse than random. -1 means that the order is inverse to the actual values.

This valu

Definitio

CR

is based on test data.

FFATE METHOD DM_getRankQuality
(class CHARACTER VARYING (DM MaxClassLabelValueLength))
RETURNS DOUBLE PRECISION
FOR DM_ClasTestResult
BEGIN

——— !l See Description

Definitio[;al Rules

1) DM_N
value

Descript

(¢)
~
-~ O

axClassLabelValuelLength is the implementation:defined maximum number of characters f
of a class label.

on

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

SELF.DM_content does(nat contain ranking quality information, then the null value.

class is not predictediby the model on which the test result is based, an exception conditio
hised SQL/MM Data)Mining exception — parameter out of range.

therwise, a\@ouble precision number between -1 and 1 (one) is returned, the ranking qualit
e model-on which the test result is based. This value is based on test data.

DI a

N is

y of
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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

CREATE METHOD DM gafDrar\]AhhnY‘:ﬁhx

(class CHARACTER VARYING (DM MaxClassLabelValueLength))
RETURNS DOUBLE PRECISION
FOR DM_ClasTestResult
BEGIN

——— !l See Description

Definliitional Rules

1) D

V3

Desc

1

\I_MaxClassLabelValuelLength is the implementation-defined maximum number of characte
lue of a class label.

Fiption

The result of the invocation DM_getPredAccuracy(class) is determined as follows:

ase:
If SELF.DM_content does not contairipredictive accuracy information, then the null valug.

If class is not predicted by the model on which the test result is based, an exception cong

raised SQL/MM Data Mining exception — parameter out of range.

Otherwise, a double pregision number between 0 (zero) and 1 (one), the predictive accu
respect to class.

rs for a

lition is

acy with
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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

CREAITE METHOD DM gofDo‘li::hi‘l{i—J ()

RETURNS DOUBLE PRECISION
FOR DM_ClasTestResult
BEGIN

——— !l See Description

Descriptjon

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

a) W§ 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 than:that for the training data.

c) Qtherwise, classification error (training data)./‘Classification 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
on 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 test data used.

It is assumed that the overall quality value takes the individual quality values into account, i.e. rarI\king
quality, accuracy and reliability.

Definition

CREATE METHOD DM_getMdlQuality ()
RETURNS DOUBLE PRECISION
FOR DM_ClasTestResult
BEGIN

—-—— !! See Description

Description

—_

The result of the invocation DM_getMdlQuality{).is determined as follows:
Qase:

a) If SELF.DM_content does not containiquality information, then the null value.

O

Otherwise, a double precision number between 0 (zero) and 1 (one), the overall quality gf the
model on which the test result'is 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

Delscription

1) The fesult of the invocation DM_getGainsChart() is determined as follows:

Casd:

a) A table containing gains chart information for SELF, if present in the model.

b) Otherwise, the null value.

196 © ISO/IEC 2006 — All rights reserved


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

ISO/IEC 13249-6:2006(E)

8.5.8 DM_getNumClasses Method

Purpose

Returns the number of values encountered in the target field (class label) when training the classification
model.

Definition

CREATE METHOD DM_getNumClasses ()
RETURNS INTEGER
FOR DM ClassificationResult
BEGIN

—— !'! See Description

Description

1) The result of the invocation DM_getNumClasses() is the number of valu€s,encountered in the target
fidld (class label).
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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

Definitio[;al Rules

1) DM_MaxClassLabelValueLength is the implementation-defined maximum number of characters fpr a
value [of a class label.

Descriptjon
1) The method DM_getClass takes the following input parameter:
a) an|INTEGER value position.
2) The regsult of the invocation DM_getClass(position) is determined as follows:

Case:

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 condition israised: SQL/MM Data Mining exception — parameter out pf
range.
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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.

2) The result of the invocation DM_getClasPreds(actualClass, predictedClass) is determined as [follows:

Case:

range.

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 gosition
predictedClass made for input rows with an actual class label value with position actualClgss.

b)| Otherwise, an exception ceondition is raised: SQL/MM Data Mining exception — parameter

but of
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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.

Definition

CREAFE—F¥PE B o
| W s s s s s e Ry 7

DM_content CHARACTER LARGE OBJECT (DM _MaxContentLength)

INSTANTIABLE
NOT FINAL

STRTIC METHOD DM_defClasApplTask
(model DM_ClasModel, inputData DM_MiningData,
outputData DM_MiningData,
resultField CHARACTER VARYING (DM MaxFieldAdiasLength))
RETURNS DM_ClasApplTask
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
CALLED ON NULL INPUT,

ME[THOD DM_getClasMdl ()
RETURNS DM_ClasModel
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL,

ME[THOD DM_getClasApplData ()
RETURNS DM_MiningData
LANGUAGE SQL
DETERMINISTIC

CONTAINS SQL,

ME[THOD DM_getClasOutpData()
RETURNS DM_MiningData
LANGUAGE SQL
DETERMINISTIC

CONTAINS SQL,

METHOD DM ‘getClasResF1ld()

RETURNS CHARACTER VARYING (DM _MaxFieldAliasLength)
LANGUAGE SQL

PETERMINISTIC

OONTATNCS O ANT
N TIr TN oIy

METHOD DM_applyClasMdl ()
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.
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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_getClasMdl(),

C) amathnd DAJ aotClac AnnlData/)
SHHHetHoeET—gote S~ PPreHe7;

d)| a method DM _getClasOutpData(),

e)| a method DM_getClasResFId(),

)
~

a method DM_applyClasMdl().

© ISO/IEC 2006 — All rights reserved 201


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

ISO/IEC 13249-6:2006(E)

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

DefinitioLuaI Rules

1) DM N

repregenting a field name within a logical data specification.

Descriptjon

1) The method DM_defClasApplTask takes the following input'parameters:

a)
b)
c)

d)

a DM _ClasModel value model.
a PDM_MiningData value inputData,
a PM_MiningData value outputData,

a CHARACTER VARYING value resultField,

The résult of the invocation DM_gefClasApplTask(model, inputData, outputData, resultField) is
determined as follows:

Case:

202

If modelis the nullvalue, then an exception condition is raised: SQL/MM Data Mining exceptid

nufl model.

If inputPata’is the null value, then an exception condition is raised: SQL/MM Data Mining exce

— null input data.

axFieldAliasLength is the implementation-defined maximum number of characters for strings

ption

If outputData is the null value, then an exception condition is raised: SQL/MM Data Mining
exception — null output data.

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.

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.

Otherwise, the DM_ClasApplTask value containing the given arguments.
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8.6.3 DM_getClasMdl Method

Purpose

Return the DM_ClasModel value representing the classification contained in the classification application
task.

Definition

CREATE METHOD DM_getClusMdl ()
RETURNS DM _ClasModel
FOR DM ClasApplTask
BEGIN

—— !'! See Description

Description

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

Case:

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

b)| Otherwise, it is the DM_ClasModel contained in SELF.
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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

Descriptjon
1) The r¢sult of the invocation DM_getClasAppl/Data() is determined as follows:
Case:

a) If $ELF does not contain a valid representation of a DM_MiningData value for input, then the full
value.

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

—— !! 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_MipingData value for output, then|the null
value.

b)| Otherwise, it is the DM_MiningData value for output.centained in SELF.
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8.6.6 DM_getClasResFId method

Purpose

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

CREATE METHOD DM_getClasResF1ld ()

RETURNS CHARACTER VARYING (DM MaxFieldAliasLength)
FOR DM_ClasApplTask

BEGIN

—— 1! See Description

DefinitioLual Rules

1) DM_MaxFieldAliasLength is the implementation-defined maximum number of ¢haracters for strings
repregenting a field name within a logical data specification.

Descriptjon
1) The r¢sult of the invocation DM_getClasResFId() is determined as follows:
Case!

a) If $ELF does not contain a valid representation of a\CHARACTER VARYING value for the resplt
field, then the null value.

b) Otherwise, it is the CHARACTER VARYING value for the result field contained in SELF.
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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 ::I\I\'\x(“'\:ncl\ﬂr\l'l ()

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 application
failed.

2) Infa successful application run, for each row of'the table determined by the input data mining flata
cdntained in SELF one row is inserted into the'table determined by the output data mining data
cgntained in SELF. The column values are determined as follows:

a)| The value for the column, corresponding to the field of SELF.DM_getClasOutpData() whoge alias
name is SELF.DM_getClasResFld(), is the result of the application of the classification mogel to the
input row. This is a value of'type DM_ClasResult.

b)| For each field of SELF.DM_getClasOutpData(), whose alias name is the same as an alias{name of
a field of SELF.DM:getClasApplData(), the value of the corresponding output column is the same
as the value of the-Corresponding column of the input row.

c)| Otherwisepthe 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
28 (

DM_content CHARACTER LARGE OBJECT (DM_MaxContentLength)
)
INSTANTIABLE
NOT FINAL

ME[THOD DM_getPredClass ()

RETURNS CHARACTER VARYING (DM MaxClassLabelValueLength)
LANGUAGE SQL

DETERMINISTIC

CONTAINS SQL

RETURNS NULL ON NULL INPUT,

ME[THOD DM_getConfidence()
RETURNS DOUBLE PRECISION
LANGUAGE SQL

DETERMINISTIC

CONTAINS SQL

RETURNS NULL ON NULL INPUT

DefinitioLual Rules

1) DM_MaxContentLength is the implementationsdefined maximum length for the DM_content of a
DM_(lasResult.

2) DM_MaxClassLabelValueLength is thé.implementation-defined maximum number of characters fpr a
value [of a class label.

Descriptjon
1) The OM_ClasResult type provides for public use:
a) a method DM_getPredClass(),

b) a method PM_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 maximum number of charactdrs for a
value of a class label.

Description

1) The result of the invocation DM_getPredClass() is determined:as follows:
Case:
a)| If the result does not contain the predicted classy.then the null value.

b)| Otherwise, a CHARACTER VARYING valuéZrepresenting the value of a class label contaifed in
SELF. This class is the one predicted by the application of a classification model.

© ISO/IEC 2006 — All rights reserved 209


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

ISO/IEC

8.7.3

13249-6:2006(E)

DM_getConfidence Method

Purpose

Returns the confidence value contained in the DM_ClasResult value.

Definition

CREATE METHOD DM_getConfidence ()

Descriptjon
1) The rgsult of the invocation DM_getConfidence() is is determined as follows:
Case!

a) If the result does not contain the confidence for the prediction of SELF.DM_getPredClass(), the
thg null value.

b) Ot

prediction of the class label value contained in SELF.

210

RETURNS DOUBLE PRECISION
FOR DM_ClasResult
BEGIN

—— !l See Description

nerwise, a DOUBLE PRECISION value representing the‘confidence value computed for the
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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.
It defines a target field and parameters guiding the algorithm.

Definition

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

STATIC METHOD DM_impRegSettings
(inputSettings CHARACTER LARGE OBJECT (PMvMaxContentLengtHh
RETURNS DM_RegSettings
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT,

~
~

METHOD DM_expRegSettings ()
RETURNS CHARACTER LARGE OBJECT (DMMMaxContentLength)
DETERMINISTIC
CONTAINS SQL,

METHOD DM_setRegRSquared (Rsguared DOUBLE PRECISION)
RETURNS DM_RegSettings
SELF AS RESULT
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON\NULL INPUT,

METHOD DM_getRegRSquared ()
RETURNS DOUBLE PRECISION
LANGUAGE “SQL
DETERMENISTIC
CONTXINS SQL,

METHQD DM_useRegDataSpec(logicalDataSpecification DM_LogicalDataSp¢c)
RETURNS DM_RegSettings
SELF AS RESULT
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
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
DETERMINISTIC
CONTAINS SQL

Definitional Rules

1) DM_MaxContentLength is the implementation-defined maximum length for the content of-a
DM_RegSettings.

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

Descriptjon
1) The OM_RegSettings type provides for public use:
a) a method DM_impRegSettings(CHARACTER LARGE OBJECT(DM_MaxContentLength)),
b) a method DM_expRegSettings(),
c) amethod DM_setRegRSquared(DOUBLE PRECISION),
d) a method DM_getRegRSquared(),
e) a method DM_useRegDataSpec(DM_-LogicalDataSpec),
f) amethod DM_getRegDataSpecy);
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

Definliitional Rules

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

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

a)| a CHARACTER LARGE OBJECT value inputSettifigs/ The format of this value is implemeptation-
dependent, but for any one implementation the format is the same as that used by
DM_expRegSettings.

2) 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_expRegSettirjgs(),
then v.

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

Purpose

Return a CHARACTER LARGE OBJECT value representing the regression settings contained in the
DM_content value of the DM_RegSettings value.

Definition

CREATE METHOD DM_expRegSettings ()
RETURNS CHARACTER LARGE OBJECT (DM _MaxContentLength)
FOR DM RegSettings
BEGIN

—— !'! See Description

Definitional Rules

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

Descriptjon

1) The result of the invocation DM_expRegSettings() is a CHARACTER LARGE OBJECT value
repregenting the regression settings contained in SELF. This\fepresentation is implementation-
deperndent.
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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 parametet:
a)| a DOUBLE PRECISION value rsquared.
2) The result of the invocation DM_setRegRSquared(Rsquared)-is determined as follows:

Case:

a)| If Rsquared is negative or greater than 1, thenian 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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9.1

5

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

Descriptjon

1) The r¢sult of the invocation DM_getRegRSquared() is determined as follows:

216

Case:

a) If

b) Ot

defermined during the data mining run.

nerwise, the null value, indicating that a numerical value for-the r-squared value will be

$ELF is equal to SELF.DM_setRegRSquared(v) for some DOUBLE PRECISION value v, then v.

© ISO/IEC 2006 — All rights reserved


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

ISO/IEC 13249-6:2006(E)

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.

2) The result of the invocation DM_useRegDataSpec(logicalDataSpecification) is determined as|follows:
Case:

a)| If logicalDataSpecification is the null value, then-a DM_RegSettings value containing no lopical
data specification but otherwise identical to SELF.

b)| If SELF.DM_getRegTarget() = targetFigld (not null) and targetField is not contained in
logicalDataSpecification, then an errg¥’ condition is raised: SQL/MM Data Mining exception - field
not defined in data specification.

c)| If SELF.DM_getRegTarget() = targetField (not null), targetField is contained in
logicalDataSpecification(and logicalDataSpecification.DM_getFldType(targetField) = 0 (zelo), then
an error condition is raised: SQL/MM Data Mining exception - field not numerical.

d)| Otherwise, it is the.DM_RegSettings value containing logicalDataSpecification as the logical data
specification.
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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

Descriptjon

1) The r¢sult of the invocation DM_getRegDataSpec() is determined as follows:
Case!
a) If $ELF is equal to SELF.DM_useRegDataSpec(v) for some DMCLogicalDataSpec value v, thén 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

Definlitional Rules

1) D

Description
1) The method DM_setRegTarget takes the following input parameter:
a)| a CHARACTER VARYING value targetField.

2) The result of the invocation DM_setRegTarget(targéetField) is determined as follows:

Case:

©

a)| If targetField is the null value, then aalue of type DM_RegSettings not containing a targe

CREATE METHOD DM_setRegTarget
(targetField CHARACTER VARYING (DM MaxFieldAliasLength))
RETURNS DM_RegSettings
FOR DM_RegSettings

BEGIN

—— !! See Description

otherwise identical to SELF.

If SELF.DM_getRegDataSpec() = ds (not null) and targetField is not equal to the name of
contained in ds, then an(exception condition is raised: SQL/MM Data Mining exception — fi
defined in data specification.

If SELF.DM_getRegDataSpec() = ds (not null), targetField is contained in ds and

ds.DM_getFid Type(targetField) = 0 (zero), then an error condition is raised: SQL/MM Dat4
exception ~field not numerical.

Otherwise, it is the DM_RegSettings value containing the field named targetField as the ta

\_MaxFieldAliasLength is the implementation-defined maximum numper of characters for strings
representing a field name within a logical data specification.

field but

hny field
eld not

Mining

Foet field.

ISO/IEC 2006 — All rights reserved

219


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

ISO/IEC 13249-6:2006(E)

9.1.9

DM_getRegTarget Method

Purpose

Returns the target field name defined for a regression settings.

Definition

CREATE METHOD DM_getRegTarget ()

DefinitioEaI Rules

1) DM_N

Descriptjon

1) The result of the invocation DM_getRegTarget() is determined asifollows:

Case:

b) Otherwise, the null value.

220

$ELFis equal to SELF.DM_setRegTarget(v) for some CHARACTER VARYING value v, the

RETURNS CHARACTER VARYING (DM MaxFieldAliasLength)
FOR DM_RegSettings
BEGIN

—— !l See Description

axFieldAliasLength is the implementation-defined maximum number of characters for strings
repregenting a field name within a logical data specification.
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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

on [k ol V. i s e R ¥ W A )
W o s s s e s s e R 7 s S

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_getRegSettings ()
RETURNS DM_RegSettings
LANGUAGE SQL
DETERMINISTTC
CONTAINS (SQL,

METHOD PMibuildRegModel ()
RETYRNS DM_RegressionModel
LANGUAGE SQL
NQT DETERMINISTIC
CONTAINS 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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DM_defRegBIldTask 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

Desc

1) Th

2) Th
fo

BEGIN

—— !! See Description

ription

e method DM_defRegBldTask takes the following input parameters:
a DM_MiningData value trainData,

a DM_MiningData value validationData,

a DM_RegSettings value settings.

e result of the invocation DM_defRegBIdTask(trainData, validationData, settings) is determ
lows:

Case:

a)

b)

If settings is the null value, then an exception condition is raised: SQL/MM Data Mining ex
null settings.

If trainData is the null value(then an exception condition is raised: SQL/MM Data Mining e
— null input data.

If validationData isthe'null value, then a value of type DM_RegBIldTask determined by the
parameters where_no validation data is defined. It is implementation-dependent which sub
training data is used for internal validation in this case.

If settings.DM_getRegDataSpec().isCompatible(trainData.DM_genDataSpec()) equals 1 (q
settings.DM_getRegDataSpec().isCompatible(validationData.DM_genDataSpec()) equals
theh a*"DM_RegBIdTask value bt such that bt. DM_getRegTrnData() equals trainData,

ned as

Ception —

kception

given
set of the

ne) and
1 (one),

biKDM_getRegValData() equals validationData and bt. DM_getRegSettings() equals setting

»

©

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

Descriptjon
1) The result of the invocation DM_getRegTrnData() is determined as follows:
Case:

a) If $ELF does not contain a valid representation of a DM_MiningData value for training, then the null
value.

b) Otherwise, a value of type DM_MiningData representing-thie 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

——!! 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_MipingData 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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