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C) Annex C, “A scenario using the classification technique”, is an informative Annex. It presents
explanatory material on how to use this part of 13249.

In the text of this part of ISO/IEC 13249, Clauses begin a new odd-numbered page, and in Clause 5,

"Data Model Types", through Clause 9, "Data Mining Data Types", subclauses begin a new page. Any
resulting blank space is not significant.
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WORKING DRAFT ISO/IEC 13249-6:2002(E)

Information technology — Database languages —
SQL Multimedia and Application Packages —
Part 6: Data Mining

1 Scope

This part of ISO/IEC 13249:

a) introduces the Data Mining part of ISO/IEC 13249,

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

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

d) defines concepts specific to this part of 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 mining

settings, and data mining test results.

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

© ISO/IEC 2002 — All rights reserved 1
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2 Normative references

The following normative documents contain provisions, which, through reference in this text, constitute
provisions of this part of ISO/IEC 13249. For dated references, subsequent amendments to, or revisions
of any of these publications do not apply. However, parties to agreements based on this part of ISO/IEC
13249 are encouraged to investigate the possibility of applying the most recent editions of the normative
documents indicated below. For undated references, the latest edition of the normative documents
referred to applies. Members of ISO and IEC maintain registers of currently valid International Standards.

2.1 International standards

ISO/IEC 9075-1, Information technology — Database languages — SQL — Part 1: Framework
(SQL/Framework).

ISO/IEC 9075-2:1999, Information technology — Database languages — SQL — Part 2: Foundation
(SQL/Foundation).

ISO/IEC 9075-4:1999, Information technology — Database languages — SQL — Part 4: Persistent
Stored Modules (SQL/PSM).

ISO/IEC 13249-1, Information technology — Database languages — SQL Multimedia and Application
Packages — Part 1: Framework.

2.2 Publicly-available specifications

Extensible Markup Language (XML) 1.0 (Second Edition). 2 October 2000,
http://www.w3.org/TR/REC-xml

Predictive Model Markup Language (PMML) 1.1, http://www.dmg.org/pmml-v1-1.htm

2 © ISO/IEC 2002 — All rights reserved
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3 Definitions, notations, and conventions

3.1 Definitions

3.1.1 Definitions provided in Part 1

This part of ISO/IEC 13249 makes use of all terms defined in part 1 of ISO/IEC 13249.
3.1.2 Definitions provided in Part 6

For the purposes of this part of ISO/IEC 13249, the following definitions apply.

3.1.21

active field

An input field that is used during the data mining run to compute a data mining model, evaluate or predict
a single input row.

Note: Active fields are defined in the logical data specification.

3.1.2.2

application phase

Phase, during which an input row is evaluated against a data mining model and one or more values are
computed: the identification of the cluster for data mining clustering, the predicted value for data mining
classification or data mining regression.

Note: the application phase is only used for data mining clustering, classification and regression now.

3.1.2.3

association rule

Combination of field values, which appears frequently (according to a specified threshold), i.e. there is a
significant number of groups containing the combination of the values.

Example of application: store layout.

3.1.24

association rule support

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

Note: The association rule support of the association rule “X and Y implies Z” is 100 times the number of
transactions that contain X, Y and Z divided by the total number of transactions.

3.1.25

categorical field type

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

3.1.2.6

class label

Target field used in data mining classification to create a classification model, whose application to data
without a class label allows it to predict a value for this class label.

Note: The class label must have a categorical field type.

3.1.2.7

classification cost rate

Maximal classification error tolerated during the validation phase of data mining classification, above
which the classification model is considered not good enough.

3.1.2.8

classification error

Percentage of wrongly predicted values among the total number of values predicted during the validation
phase of the classification technique.

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

© ISO/IEC 2002 — All rights reserved 3
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3.1.2.9
classification model
The result of data mining classification.

3.1.2.10

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.

3.1.2.11

data mining classification

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

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

Example of application: insurance risk prediction.

3.1.2.12

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 as a synonym for “data mining cluster”
where the meaning is unambiguous from the context.

3.1.2.13

data mining clustering

A data mining technique that discovers sets of input rows with common characteristics - the clusters, so
that rows are possibly homogeneous inside a cluster and possibly heterogeneous between two clusters.
Note: In this document, the terms “cluster” or “segment” are sometimes used as a synonym for “data
mining cluster” where the meaning is unambiguous from the context.

Example of application: customer mailings.

3.1.2.14

data mining data

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

3.1.2.15

data mining data type

A data mining data type represents an abstraction of a table. A data mining data type maps the input field
names (i.e. column names of the table) to alias names. These alias names will be compared, before the
data mining run, to the field names used in the specified logical data specification.

3.1.2.16

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: 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: In this document, the terms “mining model” or “model” are sometimes used as a synonym for “data
mining model” where the meaning is unambiguous from the context.

3.1.2.17

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.

Note: The predicted value might not be identical with any value contained in the data used to build the
model.

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

Example of application: customer ranking.

4 © ISO/IEC 2002 — Al rights reserved
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3.1.2.18

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.

3.1.2.19
data mining segmentation
see data mining clustering.

3.1.2.20

data mining settings

Settings used in the data mining run that specify the logical data specification and parameters depending
on the data mining technique.

Note: In this document, the terms “mining settings” or “settings” are sometimes used as a synonym for
“data mining settings” where the meaning is unambiguous from the context.

3.1.221

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” or “task” are sometimes used as a synonym for “data
mining task” where the meaning is unambiguous from the context.

3.1.2.22

data mining technique

Four types of data mining techniques are distinguished: discovering association rules,
clustering/segmentation, classification and regression.

3.1.2.23

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: This result can be considered a quality criterion of the data mining model.

Note: 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.

3.1.2.24

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.

3.1.2.25
data warehouse
A collection of data for decision support.

3.1.2.26
export
To transform the value of a user-defined type into a specific format of data.

3.1.2.27
import
To generate a value of a user-defined type from a specific format of data.

3.1.2.28

input field
Field of the row type of an input row.
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3.1.2.29

input row

A row used as input for a data mining run, a test or an application of a data mining model.

Note: The expected row type is determined by the logical data specification of the settings value or by the
logical data specification and the target of the mining model.

3.1.2.30

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.

3.1.2.31

logical field

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

3.1.2.32

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.

3.1.2.33
numerical field type
A field being of numerical field type supports all operations of <numerical value expression>s.

3.1.2.34

predicted value

The value 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.

3.1.2.35
regression model
The result of data mining regression.

3.1.2.36

rule confidence

The percentage of transactions that contain all items of the rule out of those transactions that contain the
antecedent of the rule.

Note: The confidence of the association rule “X and Y implies Z” is 100 times the number of transactions
that contain X, Y and Z divided by the number of transactions that contain X and Y.

3.1.2.37

similarity scale

A scale for a numerical field used to compute similarities for data mining clustering.
Note: The similarity is 50% when the values differ by the similarity scale.

3.1.2.38

source table

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

3.1.2.39

target field

The special field used in data mining classification and regression whose value will be predicted.

Note: In classification, the target field is called a class label and has a categorical field type. In regression,
the target field has a numerical field type.
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3.1.2.40
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.
3.1.241
training data
Data used as input for the training phase.
3.1.2.42
training phase
Common to all data mining techniques, this is the phase in which the data mining model is computed.
3.1.2.43
validation phase
Part of the training phase for data mining classification and regression techniques, which uses the
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.
3.2 Notations
3.2.1 Notations provided in Part 1
The notations used in this part of ISO/IEC 13249 are defined in part 1 of ISO/IEC 13249.
3.2.2 Notations provided in Part 6

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 routine names:

« “appl” for “application”,

*  “bld” for Build,

» “clas” for “classification”,

»  “clus” for “clustering”,

» “conf” for confidence,

+ ‘“dataSpec” for “Logical Data Specification”,
» “def” for “define”,

* ‘“exp” for export,

o “fld" for “field”,

* “imp” for “import”,

e “mdISpec” for “Model Data Specification”,

e “num” for “number of”,
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»  “outp” for Output,
» “pred” for “predicted” or “Prediction”,
* ‘“reg” for “regression”,
e “sim” for similarity,
» ‘“spec” for “Specification”,
e “trn” for training,
« ‘“val” for validation.
3.3 Conventions

The conventions used in this part of ISO/IEC 13249 are defined in part 1 of ISO/IEC 13249.
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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) The search for association rules:
Given a set of purchase transactions (baskets), which contain a set of items, find rules of the form:
If a purchase transaction contains item X and item Y then the purchase transaction also contains item
Z in N% of all purchase transactions.

Example application: store layout.

2) Clustering / Segmentation:
Given a set of input rows with a set of fields, find sets of input rows with common characteristics.
These 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) Classification
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 input
field values without the class label. Optimize the model such that a class label can be predicted with a
minimal number of field values.
Example application: insurance risk prediction.
4) Regression
Regression is very similar to classification except for the type of the predicted value. Rather than
predicting a class label, regression is predicting a continuous value. Hence, the predicted value might
not be identical with any value contained in the data used to build the model.
Example application: customer ranking.
4.2 Computational patterns
Three major phases can be distinguished in data mining: the training phase, the test phase, and the
application phase. The following subsections will briefly describe the major characteristics of these
phases.
42.1 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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Data

—

Settings

/

Model

Figure 1 — The training phase

Essentially, the data mining needs some settings and a set of input rows to compute a data mining model.
However, it is important to note that usually several passes over the input data are needed before a
model can be generated. Furthermore, most data mining techniques need to be able to identify fields to
assign data mining related information like data mining types and special handling of a field as in case of
predictive techniques.

4.2.2 Application phase

Currently, there are only application modes for clustering, classification and regression. During the
application of a model an input row is evaluated against a model and one or more values are computed.
For instance, applying a clustering model to a customer input row would assign a cluster id and a quality
value to the customer input row. In case of classification a class label and a confidence value is computed
for the input row.

Model Row Data

T —

Result

Figure 2 — The application phase

To apply the model correctly to an input row, the fields of the input row 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.

4.2.3 Testing phase

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

N —

Test Result

Figure 3 — The test phase

4.3 Mapping on user-defined types
4.3.1 Target application

The typical application scenario for the user-defined types introduced in this part of ISO/IEC 13249 is a
data warehouse application. Warehouse applications typically need to flexibly execute different tasks on
different data sets. For this reason, this standard proposes many different user-defined types that can fit
together in different ways.

The approach introduced in the following subsections optimizes on flexibility and tries to make
independent tasks as autonomous as possible. One might argue that this flexibility might result in
unnecessary redundancy. However, this part of ISO 13249 defines an interface for data mining rather
than an actual design for storing the information. Thus, redundancy is not directly implied by the
introduced user-defined types.

4.3.2 The relationships of the user-defined types
Before the user-defined types of part 6 of ISO 13249 are introduced, an example is given how the types

are related. This should help in understanding the overall structure and the details of the remainder of this
clause.

—> -y DM_ClasBldTask
Data DM_MiningData

DM_MiningData

LTI T T

DM_LogicalDataSpec

DM_LogicalDataSpec

DM_ClasSettings DM_ClasSettings

Figure 4 — Overview of user-defined types for definitions
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Figure 4 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 task object.

DM_MiningData

DM_ClasTestResult

5 o

-

DM_ClasBldTask |::> DM_ClasModel

s
=

|::> DM_ClasResult

DM_ApplicationData

Figure 5 — Overview of user-defined types for training, test and application

The user-defined types introduced in figure 4 were introduced to allow for the storage and flexible
combinations of definitions used for data mining. The UDTs shown in figure 5 are defined to hold the
results of either a data mining training, a data mining test, or a data mining application run.

The data mining training creates a data mining model from a mining task. This model has a logical data
specification (not necessarily identical to the logical data specification of the data mining task). Objects of
type mining data or application data must 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.

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
value of this type represents the metadata to access the real tables for a later data mining training, test
or application run. This might include internal transformations used to clean or pre-process data in
order to increase the quality of data mining models or data mining test results.
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2) The DM_LogicalDataSpec user-defined type defines the input fields used by data mining training, data
mining test, or data mining application runs. It allows the specification of data mining field related
information. The most important information of this category is the association of a logical field type.
The logical field type defines how an input field is handled by the data mining techniques. For
instance, a field can be declared as categorical. This tells the data mining algorithms that there is no
order defined for the values of this type and that by default only values contained in the input data are
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
must be mapped onto the logical data specification of the mining model.

4.3.4 User-defined types that are related to mining techniques

The types introduced in subclause 4.3.3 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 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_ClasBIdTask type are intended to provide all information actually
needed to start a data mining training, test or application run to compute, test or apply a data mining
model. In a warehouse environment, this type might be used to store fully defined data mining runs
such that the actual computation can be scheduled.

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.

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

4) The data mining application result type (e.g. DM_ClasResult) is also introduced because the
application of a data mining model might also return multiple values, which is currently not supported
by part 2 of ISO/IEC 9075. The computational pattern of the data mining application mode is pretty
simple in the sense that a value of DM_ApplicationData is used in the apply 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.

5) The data mining settings types (e.g. DM_ClusSettings) are introduced to hold all the information
necessary to specify a data mining run. In particular, the settings types support the following
parameters:

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

b) DM_ClusSettings:

The purpose of clustering is the discovery of sets of input rows with common characteristics - the
clusters. A basic operation in clustering is the computation of distance or similarity between pairs of
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14

d)

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 let the user define the
relative importance of the fields, field weights are often used to define the relative importance of the
fields.

For the comparison of numerical field values, functions are used such as the absolute difference.
This may produce poor results if the variances are largely different between different fields. A
similarity scale is a value to allow the algorithm to compensate for this.

DM_RegSettings:

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

DM_RuleSettings:

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

5.1 DM_LogicalDataSpec Type and Routines
5.1.1 DM_LogicalDataSpec Type

Purpose

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

Definition

CREATE TYPE DM Logi cal Dat aSpec
AS (
DM cont ent CHARACTER LARGE OBJECT(DM MaxCont ent Lengt h)

)
| NSTANTI ABLE
NOT FI NAL

METHOD DM addDat aSpecFl d
(fiel dName CHARACTER VARYI NG DM MaxFi el dAl i asLengt h))
RETURNS DM Logi cal Dat aSpec
SELF AS RESULT
LANGUAGE SQL
DETERM NI STI C
CONTAI NS SQL
CALLED ON NULL I NPUT,

METHOD DM r enDat aSpecFl d
(fiel dName CHARACTER VARYI NG DM MaxFi el dAl' i asLengt h))
RETURNS DM Logi cal Dat aSpec
SELF AS RESULT
LANGUAGE SQL
DETERM NI STI C
CONTAI NS SQL
CALLED ON NULL I NPUT,

METHOD DM get Nunti el ds()
RETURNS | NTEGER
LANGUAGE SQL
DETERM NI STI C
CONTAI' NS sQL,

METHOD DM get FI dNane
(position | NTEGER)
RETURNS CHARACTER VARYI NG DM _MaxFi el dAl i asLengt h)
LANGUAGE SQL
DETERM NI STI C
CONTAI NS SQL
RETURNS NULL ON NULL | NPUT,

METHOD DM set Fl dType
(fiel dName CHARACTER VARYI NG DM MaxFi el dAl i asLengt h),
m ni ngType SMALLI NT)
RETURNS DM Logi cal Dat aSpec
SELF AS RESULT
LANGUAGE SQL
DETERM NI STI C
CONTAI NS SQL
CALLED ON NULL I NPUT,
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VMETHOD DM get Fl dType

(fiel dName CHARACTER VARYI NG DM MaxFi el dAl i asLengt h))
RETURNS SMALLI NT

LANGUACE SQL

DETERM NI STI C

CONTAI NS SQL

RETURNS NULL ON NULL | NPUT,

METHOD DM i sConpati bl e

(dat aSpec DM Logi cal Dat aSpec)
RETURNS | NTEGER

LANGUAGE SQL

DETERM NI STI C

CONTAI NS SQL

CALLED ON NULL I NPUT

Definitional Rules

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

DM_LogicalDataSpec.

2) DM_MaxFieldAliasLength is the implementation-defined maximum length for strings representing a

field name within a logical data specification.

Description

1) The DM_LogicalDataSpec type provides for public use:

16

a) a method DM_addDataSpecFId(CHARACTER VARYING),

b) a method DM_remDataSpecFId(CHARACTER VARYING),

¢) a method DM_getNumFields(),

d) a method DM_getFldName(INTEGER),

e) a method DM_setFldType(CHARACTER VARYING, SMALLINT),
f) a method DM_getFldType(CHARACTER VARYING),

g) a method DM_isCompatible(DM_LogicalDataSpec).
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5.1.2 DM_addDataSpecFld Method

Purpose

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

CREATE METHCOD DM addDat aSpecFl d
(fiel dName CHARACTER VARYI NG DM MaxFi el dAl' i asLengt h))
RETURNS DM Logi cal Dat aSpec
FOR DM Logi al Dat aSpec
BEG N

-- 'l See Description

END
Definitional Rules

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

Description

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

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

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

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

Purpose

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

CREATE METHOD DM r enDat aSpecFl d
(fiel dName CHARACTER VARYI NG DM MaxFi el dAl i asLengt h))
RETURNS DM Logi cal Dat aSpec
FOR DM Logi cal Dat aSpec
BEG N

-- Il See Description

END
Definitional Rules

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

Description

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

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

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

c) 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 fields in the
returned value are implementation-dependent.
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Purpose

Returns the number of fields of the DM_LogicalDataSpec value.

Definition

CREATE METHOD DM get Nunfi el ds()
RETURNS | NTEGER
FOR DM Logi cal Dat aSpec
BEG N

-- Il See Description

END

Description

ISO/IEC 13249-6:2002(E)

1) The result of the invocation DM_getNumFields () is the number of fields contained in the set of fields of

SELF.
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5.15 DM_getFIdName Method

Purpose

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

CREATE METHOD DM get Fl dNane
(position | NTEGER)
RETURNS CHARACTER VARYI NG DM _MaxFi el dAl i asLengt h)
FOR DM Logi cal Dat aSpec
BEG N

-- Il See Description

END
Definitional Rules

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

Description

1) The method DM_getFldName 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 zero and less than or equal to the result of a call of DM_getNumFields(),
then the name of the mining field with the associated number position.

b) Otherwise, an exception condition is raised: SQL/MM Data Mining exception - parameter out of
range.
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5.1.6 DM_setFIdType Method

Purpose

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

CREATE METHOD DM set Fl dType
(fiel dName CHARACTER VARYI NG DM MaxFi el dAl' i asLengt h)
m ni ngType SMALLI NT)
RETURNS DM Logi cal Dat aSpec
FOR DM Logi cal Dat aSpec
BEG N

-- 'l See Description

END
Definitional Rules

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

Description

1) The method DM_setFldType takes the following input parameters:
a) a CHARACTER VARYING value fieldName,
b) a SMALLINT value miningType.

2) The following values for field types are defined:
Table 1 — Values for field types

DM_Categorical 0

DM_Numerical 1

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.

¢) 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) 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 1 for field type values).
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5.1.7 DM_getFIdType Method

Purpose

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

CREATE METHOD DM get FI dType
(fiel dName CHARACTER VARYI NG DM MaxFi el dAl i asLengt h))
RETURNS SMALLI NT
FOR DM Logi cal Dat aSpec
BEG N

-- Il See Description

END
Definitional Rules

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

Description

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

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

a) 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.

b) If SELF IS EQUAL TO SELF.DM_setFIdType (fieldName, v) for some SMALLINT value v
representing a field type, then v. For defined values for the field type see table 1.

c) Otherwise, the null value.
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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 METHCD DM i sConpati bl e
(dat aSpec DM Logi cal Dat aSpec)
RETURNS | NTEGER
FOR DM Logi cal Dat aSpec
BEG N

-- 'l See Description

END

Definitional Rules
None.
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 determined as follows:

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

is a field G in dataSpec with an identical name. The type of G must be DM_Numerical whenever

the type of F is DM_Numerical.

b) O (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 M ni ngDat a
AS (
DM cont ent CHARACTER LARGE OBJECT(DM MaxCont ent Lengt h)

)
| NSTANTI ABLE
NOT FI NAL

STATI C METHOD DM def M ni ngDat a
(tabl eName CHARACTER VARYI NG DM MaxTabl eNameLengt h))
RETURNS DM M ni ngDat a
LANGUACGE SQL
DETERM NI STI C
CONTAI NS SQL
RETURNS NULL ON NULL | NPUT,

METHOD DM set FI dAl i as

( dat aCol utmm CHARACTER VARYI NG( DM _MaxFi el dNarreLengt h) ,
al i asNane CHARACTER VARYI NG DM _MaxFi el dAl i asLengt h))

RETURNS DM M ni ngDat a

SELF AS RESULT

LANGUAGE SQL

DETERM NI STI C

CONTAI NS SQL

CALLED ON NULL I NPUT,

METHOD DM genDat aSpec()
RETURNS DM Logi cal Dat aSpec
LANGUAGE SQL
DETERM NI STI C
CONTAI NS SQL

Definitional Rules

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

2) DM_MaxTableNameLength is the implementation-defined maximum length for the name of a table.
3) DM_MaxFieldNamelLength is the implementation-defined maximum length for the name of a field.

4) DM_MaxFieldAliasLength is the implementation-defined maximum length 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_setFldAlias(CHARACTER VARYING, CHARACTER VARYING),
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 STATI C METHOD DM def M ni ngDat a
(tabl eName CHARACTER VARYI NG DM MaxTabl eNanelLengt h))
RETURNS DM M ni ngDat a
FOR DM_M ni ngDat a
BEG N

-- 'l See Description

END
Definitional Rules
1) DM_MaxTableNameLength is the implementation-defined maximum length for the name of a table.
Description
1) The method DM_defMiningData takes the following input parameter:
a) a CHARACTER VARYING value tableName.
2) The result of the invocation DM_defMiningData (tableName) is determined as follows:
a) If tableName identifies a valid table, then a value of DM_MiningData determined by the identified
table. For each column of the table of type character, character varying, datetime, or numerical a
field description is created in the DM_MiningData value. The field has an associated name and an

associated alias name, which are both identical to the name of the column in the table.

b) Otherwise, an exception condition is raised: SQL/MM Data Mining exception — invalid table name.
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5.2.3 DM_setFIdAlias Method

Purpose

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

CREATE METHOD DM set FI dAl i as
( dat aFi el d CHARACTER VARYI NG DM _MaxFi el dNanmeLengt h) ,
al i asNane CHARACTER VARYI NG DM MaxFi el dAl i asLengt h))
RETURNS DM M ni ngDat a
FOR DM_M ni ngDat a
BEG N

-- Il See Description

END
Definitional Rules
1) DM_MaxFieldNameLength is the implementation-defined maximum length for the name of a field.

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

Description
1) The method DM_setFldAlias takes the following input parameters:
a) a CHARACTER VARYING value dataField,
b) a CHARACTER VARYING value alias.
2) The result of the invocation DM_setFIdAlias (dataField, alias) is determined as follows:
a) If dataField is the null value, then SELF.
b) If alias is not the null value and there is a field contained in DM_MiningData with a name or alias
name equal to alias, then an exception condition is raised: SQL/MM Data Mining exception — alias

already in use.

c) If dataField is a valid name of a field of the DM_MiningData value and alias is not the null value,
then the alias of that field is set to the value of alias.

d) If dataField is a valid name of a field of the DM_MiningData value and alias is the null value, then
the alias of that field is set to the value of dataField.

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

Generates value of type DM_genDataSpec.
Definition

CREATE METHOD DM genDat aSpec()
RETURNS DM Logi cal Dat aSpec
FOR DM _M ni ngDat a
BEG N

-- 1l See Description

END
Description
1) The result of the invocation DM_genDataSpec() is a value of type DM_LogicalDataSpec consisting of
a set of fields derived from the set of fields contained in SELF. For each field in SELF, a field is
contained in the DM_ LogicalDataSpec value. Each field in the DM_ LogicalDataSpec has an
associated name, which is identical to the alias name of the corresponding field in SELF.

2) Each field in the DM_LogicalDataSpec value has an associated default field type derived from the data
type of the field contained in SELF. The field type is derived according to the following mapping:

Case:

a) If the field in DM_MiningData is of numerical type, then the field type is set to DM_Numerical (see
Table 1 — Values for field types in subclause 5.1.6).

b) Otherwise, the field type is set to DM_Categorical (see Table 1 — Values for field types in
subclause 5.1.6).
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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 the data that can be used for the application of a data
mining model.

Definition

CREATE TYPE DM ApplicationDat a
AS (
DM cont ent CHARACTER LARGE OBJECT(DM MaxCont ent Lengt h)

)
| NSTANTI ABLE
NOT FI NAL

METHOD DM genDat aSpec()
RETURNS DM Logi cal Dat aSpec
LANGUACGE SQL
DETERM NI STI C
CONTAI NS s@.,

METHOD DM i npAppl Dat a
(i nput Dat a CHARACTER LARGE OBJECT(DM MaxCont ent Lengt h))
RETURNS DM Appl i cati onDat a
LANGUAGE SQL
DETERM NI STI C
CONTAI NS SQL
RETURNS NULL ON NULL | NPUT

Definitional Rules

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

Description
1) The DM_ApplicationData type provides for public use:
a) a method DM_genDataSpec(),

b) a method DM_impApplData(CHARACTER LARGE OBJECT(DM_MaxContentLength)).
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5.3.2 DM_genDataSpec Method

Purpose

Return the DM_LogicalDataSpec corresponding to SELF.

Definition

CREATE METHOD DM genDat aSpec ()
RETURNS DM Logi cal Dat aSpec
FOR DM Appli cati onDat a
BEG N

-- Il See Description

END

Description

ISO/IEC 13249-6:2002(E)

1) The result of the invocation DM_genDataSpec () is a value of type DM_LogicalDataSpec with a field
for each input value in the input data of DM_impApplData. Each of these fields has 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 corresponding
to the given input parameter.

Definition

CREATE STATI C METHOD DM i npAppl Dat a

(i nput Dat a CHARACTER LARGE OBJECT( DM MaxCont ent Lengt h))
RETURNS DM Appl i cati onDat a

FOR DM Appli cati onDat a

BEG N

-- Il See Description

END

Definitional Rules

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

Description

1) The method DM_impApplData takes the following input parameter:

a)

a CHARACTER LARGE OBJECT value inputData.

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

a)

b)

30

if inputData is a valid representation of application input data, then a value of DM_ApplicationData
corresponding to the input data.
The value of inputData is a valid representation of application input data if it is a well-formed XML
element (see XML 1.0). The element must match the declaration of type 'row' as defined by:
<! ELEMENT r ow (colum*) >
<! ELEMENT col um (#PCDATA) >
<I ATTLI ST col um

name CDATA REQUI RED

null ( true | false ) "fal se"
>
A value of the attribute "name" is interpreted as the name of mining field. The content of an
element is interpreted as the value of the named mining field. The order of the elements is not
relevant.
If the data for some field is null, then it is represented by an element where the attribute 'null' has
the value 'true’ and the content is empty.

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 an association rule
model.

Definition

CREATE TYPE DM Rul eSetti ngs
AS (
DM cont ent CHARACTER LARGE OBJECT(DM MaxCont ent Lengt h)

)
| NSTANTI ABLE
NOT FI NAL

STATI C METHOD DM i npRul eSetti ngs
(i nput Dat a CHARACTER LARGE OBJECT( DM MaxCont ent Lengt h))
RETURNS DM Rul eSetti ngs
LANGUAGE SQL
DETERM NI STI C
CONTAI NS SQL
RETURNS NULL ON NULL | NPUT,

METHOD DM expRul eSetti ngs()
RETURNS CHARACTER LARGE OBJECT( DM MaxCont ent Lengt h)
DETERM NI STI C
CONTAI NS S,

METHOD DM set M nSupport
(support DOUBLE PRECI SI ON)
RETURNS DM Rul eSetti ngs
SELF AS RESULT
LANGUAGE SQL
DETERM NI STI C
CONTAI NS sSQL
CALLED ON NULL | NPUT,

METHOD DM get M nSupport ()
RETURNS DOUBLE PRECI SI ON
LANGUAGE SQL
DETERM NI STI C
CONTAI NS sQL,

METHOD DM set M nConf
(confi dence DOUBLE PRECI SI ON)
RETURNS DM Rul eSetti ngs
SELF AS RESULT
LANGUAGE SQL
DETERM NI STI C
CONTAI NS SQL
CALLED ON NULL | NPUT,

METHOD DM get M nConf ()
RETURNS DOUBLE PRECI SI ON
LANGUAGE SQL
DETERM NI STI C
CONTAI NS s,
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METHOD DM set MaxLengt h
(maxRul eLengt h | NTEGER)
RETURNS DM Rul eSetti ngs
SELF AS RESULT
LANGUAGE SQL
DETERM NI STI C
CONTAI NS SQL
CALLED ON NULL I NPUT,

METHOD DM get MaxLengt h()
RETURNS | NTEGER
LANGUAGE SQL
DETERM NI STI C
CONTAINS SQL,

METHOD DM useRul eDat aSpec
(1 ogi cal Dat aSpeci fication DM Logi cal Dat aSpec)
RETURNS DM Rul eSetti ngs
SELF AS RESULT
LANGUAGE SQL
DETERM NI STI C
CONTAI NS SQL
CALLED ON NULL I NPUT,

METHOD DM get Rul eDat aSpec()
RETURNS DM Logi cal Dat aSpec
LANGUAGE SQL
DETERM NI STI C
CONTAINS SQL,

METHOD DM set Gr oup
(groupFi el d CHARACTER VARYI NG DM MaxFi el dAl i asLengt h))
RETURNS DM Rul eSetti ngs
SELF AS RESULT
LANGUACGE SQL
DETERM NI STI C
CONTAI NS SQL
CALLED ON NULL | NPUT,

METHOD DM get Gr oup()
RETURNS CHARACTER VARYI NG DM _MaxFi el dAl i asLengt h)
LANGUACE SQL
DETERM NI STI C
CONTAI NS 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 length for strings representing a
field name within a logical data specification.

Description

1) The DM_RuleSettings type provides for public use:
a) a method DM_impRuleSettings(CHARACTER LARGE OBJECT(DM_MaxContentLength)),
b) a method DM_expRuleSettings(),
¢) a method DM_setMinSupport(DOUBLE PRECISION),

d) a method DM_getMinSupport(),

32 © ISO/IEC 2002 — All rights reserved



ISO/IEC 13249-6:2002(E)
e) a method DM_setMinConf(DOUBLE PRECISION),
f) a method DM_getMinConf(),
g) a method DM_setMaxLength(INTEGER),
h) a method DM_getMaxLength(),
i) amethod DM_useRuleDataSpec(DM_LogicalDataSpec),
j) amethod DM_getRuleDataSpec(),
k) a method DM_setGroup(CHARACTER VARYING),

[) amethod DM_getGroup().
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6.1.2 DM_impRuleSettings Method
Purpose

Return a specified value of type DM_RuleSettings.
Definition

CREATE STATI C METHOD DM i npRul eSetti ngs
(i nput Dat a CHARACTER LARGE OBJECT(DM MaxCont ent Lengt h))
RETURNS DM Rul eSetti ngs
FOR DM Rul eSet ti ngs
BEG N

-- 1l See Description

END
Definitional 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 inputData.

2) The result of the invocation DM_impRuleSettings (inputData) is determined as follows:
Case:

a) If inputData is a proper representation of a DM_RuleSettings, for example the output generated by
DM_expRuleSettings(), then a value of type DM_RuleSettings.

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

Return a CHARACTER LARGE OBJECT value representing the settings for association rules contained
in the DM_content value of the DM_RuleSettings value.

Definition

CREATE METHOD DM expRul eSetti ngs()
RETURNS CHARACTER LARGE OBJECT( DM MaxCont ent Lengt h)
FOR DM Rul eSet ti ngs
BEG N

-- Il See Description

END
Definitional Rules

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

Description

1) The result of the invocation DM_expRuleSettings() is a CHARACTER LARGE OBJECT value
representing the settings for association rules contained in SELF. This representation is
implementation-dependent.
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6.1.4 DM_setMinSupport Method

Purpose

Sets the minimum association rule support in a value of a settings object for association rules.
Definition

CREATE METHOD DM set M nSupport (
support DOUBLE PRECI SI ON)
RETURNS DM Rul eSetti ngs
FOR DM Rul eSet ti ngs
BEG N

-- 'l See Description

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

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

Purpose

Returns the minimum association rule support that was specified as a parameter for the search for
association rules.

Definition

CREATE METHOD DM get M nSupport ()
RETURNS DOUBLE PRECI SI ON
FOR DM Rul eSetti ngs
BEG N

-- 1l See Description

END
Description
1) The result of the invocation DM_getMinSupport() is determined as follows:
Case:
a) If SELF is equal to SELF.DM_setMinSupport (v) for some DOUBLE PRECISION value v, then v.

b) Otherwise, NULL, indicating that a numerical value for the minimum association rule support will be
determined during the data mining run.
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6.1.6 DM_setMinConf Method

Purpose

Sets the minimum confidence in a value of a settings object for association rules.
Definition

CREATE METHOD DM set M nConf
(confidence DOUBLE PRECI SI ON)
RETURNS DM Rul eSetti ngs
FOR DM Rul eSet ti ngs
BEG N

-- 'l See Description

END
Description
1) The method DM_setMinConf takes the following input parameter:
a) a DOUBLE PRECISION value confidence.
2) The result of the invocation DM_setMinConf (confidence) is determined as follows:
Case:

a) If confidence is negative or greater than 100, 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_getMinConf() = confidence.
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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_ClusApplTask 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 appl yC usMll ()
RETURNS DM Cl usAppl Task
BEG N

-- 1l See Description

END
Description
1) The result 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 successful application run, for each row of the table determined by the input data mining data
contained in SELF one row is inserted into the table determined by the output data mining data
contained in SELF. The column values are determined as follows:

a) The value for the column, corresponding to the field of SELF.DM_getClusOutpData() whose alias
name is SELF.DM_getClusResFId(), is the result of the application of the clustering model to the
input row. This is a value of type DM_ClusResult.

b) For each field of SELF.DM_getClusOutpData(), whose alias name is the same as an alias name of
a field of SELF.DM_getClusApplData(), the value of the corresponding output column is the same
as the value of the corresponding column of the input row.

c) Otherwise, the null value.
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7.5 DM_ClusResult Type and Routines

7.5.1 DM_ClusResult Type

Purpose

The DM_ClusResult type is the description of the result of an application run of a clustering model.
Definition

CREATE TYPE DM Cl usResul t
AS (
DM cont ent CHARACTER LARGE OBJECT( DM MaxCont ent Lengt h)

)
| NSTANTI ABLE
NOT FI NAL

METHOD DM get Cl uster| )
RETURNS | NTEGER
LANGUAGE SQL
DETERM NI STI C
CONTAINS SQL,

METHOD DM get Qual i ty()
RETURNS DOUBLE PRECI SI ON
LANGUACE SQL
DETERM NI STI C
CONTAI NS 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_getClusterID(),

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 get Cl usterl IX()
RETURNS | NTEGER
FOR DM O usResul t
BEG N

-- Il See Description

END

Description

1) The result of the invocation DM_getClusterID () is an INTEGER value representing the cluster
identification number contained in SELF. This number identifies the cluster that best fits the input row

used to generate SELF, i.e. the optimal cluster with respect to the clustering criterion of the specific
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 get Qual ity()
RETURNS DOUBLE PRECI SI ON
FOR DM C usResul t
BEG N

-- 1l See Description

END

Description

1) The result of the invocation DM_getQuality () is the DOUBLE PRECISION value representing the
quality value computed for the prediction of the cluster identification contained in SELF. This quality
indicates how well the input row used to generate SELF fits into the cluster identified by the return
value of DM_getClusterID().

92 © ISO/IEC 2002 — All rights reserved



ISO/IEC 13249-6:2002(E)

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.

Definition

CREATE TYPE DM Cl asSetti ngs
AS (
DM cont ent CHARACTER LARGE OBJECT(DM MaxCont ent Lengt h)

)
I NSTANTI ABLE
NOT FI NAL

STATI C METHOD DM i mpCl asSetti ngs
(i nput Dat a CHARACTER LARGE OBJECT( DM MaxCont ent Lengt h))
RETURNS DM Cl asSetti ngs
LANGUAGE SQL
DETERM NI STI C
CONTAI NS sSQL
RETURNS NULL ON NULL | NPUT,

METHOD DM expCl asSetti ngs()
RETURNS CHARACTER LARGE OBJECT( DM MaxCont ent Lengt h)
DETERM NI STI C
CONTAI NS S,

METHOD DM set Cl asCost Rat e
(cost Rat e DOUBLE PRECI SI ON)
RETURNS DM Cl asSetti ngs
SELF AS RESULT
LANGUAGE SQL
DETERM NI STI C
CONTAI NS sSQL
RETURNS NULL ON NULL | NPUT,

METHOD DM get Cl asCost Rat e()
RETURNS DOUBLE PRECI SI ON
LANGUAGE SQL
DETERM NI STI C
CONTAINS SQL,

METHOD DM set Cl asCost

(act ual Gl ass CHARACTER VARYI NG DM MaxCl assLabel Val ueLengt h),
predi ct edd ass CHARACTER VARYI NG DM MaxC assLabel Val ueLengt h),
cost DOUBLE PRECI SI ON)

RETURNS DM Cl asSetti ngs

SELF AS RESULT

LANGUAGE SQL

DETERM NI STI C

CONTAI NS SQL

CALLED ON NULL | NPUT,
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VETHOD DM get O asCost
(actual d ass CHARACTER VARYI NG DM MaxC asslLabel Val ueLengt h),
predi ct edd ass CHARACTER VARYI NG DM MaxCl assLabel Val ueLengt h))
RETURNS DOUBLE PREC! SI ON
LANGUAGE SQL
DETERM NI STI C
CONTAI NS SQL
RETURNS NULL ON NULL | NPUT,

METHOD DM used asDat aSpec
(1 ogi cal Dat aSpeci fication DM Logi cal Dat aSpec)
RETURNS DM Cl asSetti ngs
SELF AS RESULT
LANGUACGE SQL
DETERM NI STI C
CONTAI NS SQL
CALLED ON NULL | NPUT,

METHOD DM get Cl asDat aSpec()
RETURNS DM Logi cal Dat aSpec
LANGUACE SQL
DETERM NI STI C
CONTAINS SQL,

METHOD DM cl asSet Tar get
(targetFi el d CHARACTER VARYI NG DM MaxFi el dAl i asLengt h))
RETURNS DM Cl asSetti ngs
SELF AS RESULT
LANGUAGE SQL
DETERM NI STI C
CONTAI NS SQL
CALLED ON NULL I NPUT,

METHOD DM get Cl asTar get ()
RETURNS CHARACTER VARYI NG DM _MaxFi el dAl i asLengt h)
LANGUAGE SQL
DETERM NI STI C
CONTAI NS SQL

Definitional Rules

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

2) DM_MaxClassLabelValuelLength is the implementation-defined maximum length for the name of a
class.

3) DM_MaxFieldAliasLength is the implementation-defined maximum length for strings 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(),
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e) a method DM_setClasCost(CHARACTER VARYING, CHARACTER VARYING, DOUBLE
PRECISION),

f) a method DM_getClasCost (CHARACTER VARYING, CHARACTER VARYING),
g) a method DM_useClasDataSpec(DM_LogicalDataSpec),

h) a method DM_getClasDataSpec(),

i) amethod DM_setClasTarget(CHARACTER VARYING),

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 STATI C METHOD DM i npCl asSetti ngs
(i nput Dat a CHARACTER LARGE OBJECT(DM MaxCont ent Lengt h))
RETURNS DM Cl asSetti ngs
FOR DM O asSettings
BEG N

-- 1l See Description

END
Definitional Rules

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

Description

1) The method DM_impClasSettings takes the following input parameter:
a) a CHARACTER LARGE OBJECT value inputData.

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

a) If inputData is a proper representation of a DM_ClasSettings, for example the output generated by
DM_expClasSettings(), then a value of type DM_ClasSettings.

b) Otherwise, an exception condition is raised: SQL/MM Data Mining exception — invalid import
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 expCl asSetti ngs()
RETURNS CHARACTER LARGE OBJECT( DM MaxCont ent Lengt h)
FOR DM C asSetti ngs
BEGA N

-- Il See Description

END
Definitional Rules

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

Description

1) The result of the invocation DM_expClasSettings() is a CHARACTER LARGE OBJECT value
representing the classification settings contained in SELF. This representation is implementation-
dependent.
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8.14 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.

Definition

CREATE METHOD DM set O asCost Rat e
(cost Rat e DOUBLE PRECI SI ON)
RETURNS DM Cl asSetti ngs
FOR DM O asSettings
BEG N

-- Il See Description

END
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(costRate) 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 of range.

b) Otherwise, it is the DM_ClasSettings value containing costRate as tolerated percentage of 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 get Cl asCost Rat e()
RETURNS DOUBLE PRECI SI ON
FOR DM C asSettings
BEG N

-- Il See Description

END
Description
1) The result of the invocation DM_getClasCostRate() is determined as follows:
Case:
a) If SELF is equal to SELF.DM_setClasCostRate (v) for some DOUBLE PRECISION value v, then 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 set d asCost
(actual d ass CHARACTER VARYI NG DM MaxC asslLabel Val ueLengt h)
predi ct edd ass CHARACTER VARYI NG DM MaxCl assLabel Val ueLengt h)
cost DOUBLE PRECI SI ON)
RETURNS DM Cl asSetti ngs
FOR DM O asSettings
BEG N

-- 1l See Description

END
Definitional Rules

1) DM_MaxClassLabelValuelLength is the implementation-defined maximum length for the name of a
class.

Description

1) The method DM_setClasCost takes the following input parameters:
a) a CHARACTER VARYING value actualClass,
b) a CHARACTER VARYING value predictedClass,
¢) a DOUBLE PRECISION value cost.

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

Case:
a) If cost is the NULL value, a value of DM_ClasSettings, with default cost assigned to the wrong
prediction of an actual class actualClass as the predicted class predictedClass. The default cost is

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

¢) If actualClass and predictedClass are different and cost is negative, then an exception condition is
raised: SQL/MM Data Mining exception — parameter out of range.

d) Otherwise, a value v of type DM_ClasSettings that is identical to SELF except that the method
invocation v.DM_getClasCost(actualClass, predictedClass) = cost.
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8.1.7 DM_getClasCost Method
Purpose

Return the cost of a wrong prediction of an actual value of the class label (actualClass) as the predicted
value of the class label (predictedClass).

Definition

CREATE METHOD DM get Cl asCost
(actual d ass CHARACTER VARYI NG DM MaxC asslLabel Val ueLengt h)
predi ct edd ass CHARACTER VARYI NG DM MaxCl assLabel Val ueLengt h))
RETURNS DOUBLE PRECI SI ON
FOR DM C asSetti ngs
BEG N

-- Il See Description

END
Definitional Rules

1) DM_MaxClassLabelValuelLength is the implementation-defined maximum length for the name of a
class.

Description

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

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

a) If SELF 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 cost. The default cost is 1.0 if actualClass and predictedClass are different,
0.0 if they are equal.
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8.1.8 DM_useClasDataSpec Method
Purpose

Specify a DM_LogicalDataSpec value for the DM_ClasSettings value. The DM_LogicalDataSpec
determines valid DM_MiningData values, which can be processed in a training run.

Definition
CREATE METHOD DM used asDat aSpec
(1 ogi cal Dat aSpeci fication DM Logi cal Dat aSpec)
RETURNS DM Cl asSetti ngs

FOR DM Cl asSettings
BEG N

-- Il See Description

END
Description
1) The 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 as follows:
Case:
a) If logicalDataSpecification is the null value, then SELF.
b) If logicalDataSpecification contains a field with a name equal to the name of the target field but the
field type is not categorical, then an exception condition is raised: SQL/MM Data Mining exception -

field not categorical.

c) 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 get Cl asDat aSpec()
RETURNS DM Logi al Dat aSpec
FOR DM C asSettings
BEG N

-- Il See Description

END

Description

ISO/IEC 13249-6:2002(E)

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

Case:

a) If SELF is equal to SELF.DM_useClasDataSpec(v) for some DM_LogialDataSpec value v such that

v is not null, then v.

b) Otherwise, it is the null value.
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8.1.10 DM_setClasTarget Method

Purpose

Specify the target (class label) field for a DM_ClasSettings value.
Definition

CREATE METHOD DM set O asTar get
(targetFi el d CHARACTER VARYI NG DM MaxFi el dAl i asLengt h))
RETURNS DM Cl asSetti ngs
FOR DM O asSettings
BEG N

-- Il See Description

END
Definitional Rules

1) DM_MaxFieldAliasLength is the implementation-defined maximum length for strings 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 (targetField) is determined as follows:
Case:
a) If targetField is the null value, then a value of type DM_ClasSettings not containing a target field.

b) If no logical data specification is contained in SELF, then an exception condition is raised: SQL/MM
Data Mining exception - no logical data specification defined.

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

d) If a field with a name equal to targetField is contained in the logical data specification of SELF and
the field type of that field is defined but not categorical, then an exception condition is raised:
SQL/MM Data Mining exception - field not categorical.

e) Otherwise, it is the DM_ClasSettings value containing the field named targetField as the target
(class label) field.
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8.1.11 DM_getClasTarget Method

Purpose

Returns the target field name defined for a classification settings.
Definition

CREATE METHOD DM get Cl asTar get ()
RETURNS CHARACTER VARYI NG DM _MaxFi el dAl i asLengt h)
FOR DM C asSettings
BEG N

-- Il See Description

END
Definitional Rules

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

Description
1) The result of the invocation DM_getClasTarget () is determined as follows:
Case:
a) If SELF is equal to SELF.DM_setClasTarget (v) for some CHARACTER VARYING value v, then v.

b) Otherwise, the null value.
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8.2 DM_ClasBldTask Type and Routines
8.2.1 DM_ClasBldTask Type
Purpose

The type DM_ClasBIldTask 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 Cl asBl dTask
AS (
DM cont ent CHARACTER LARGE OBJECT( DM MaxCont ent Lengt h)

)
| NSTANTI ABLE
NOT FI NAL

STATI C METHOD DM def O asBl dTask
(trainData DM M ni ngDat a,

val i dati onDat a DM _M ni ngDat a,
settings DM Cl asSettings)
RETURNS DM Cl asBl dTask
LANGUAGE SQL
DETERM NI STI C
CONTAI NS sQL
CALLED ON NULL | NPUT,

METHOD DM get C asTrnDat a()
RETURNS DM M ni ngDat a
LANGUAGE SQL
DETERM NI STI C
CONTAI NS SQ_,

METHOD DM get Cl asVal Dat a()
RETURNS DM M ni ngDat a
LANGUACE SQL
DETERM NI STI C
CONTAINS SQL,

METHOD DM get Cl asSettings()
RETURNS DM Cl asSetti ngs
LANGUAGE SQL
DETERM NI STI C
CONTAI NS S@.,

METHOD DM bui | dd asMbdel ()
RETURNS DM Cl asMbdel
LANGUAGE SQL
NOT DETERM NI STI C
CONTAI NS SQL

Definitional Rules

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

Description
1) The type DM_ClasBIdTask provides for public use:

a) a method DM_defClasBldTask(DM_MiningData, DM_MiningData, DM_ClasSettings),
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b) a method DM_getClasTrnDatay(),
¢) a method DM_getClasValData(),
d) a method DM_clasSettings(),

e) a method DM_buildClasModel().
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8.2.2 DM_defClasBldTask Method

Purpose

Return a specified value of type DM_ClasBldTask.
Definition

CREATE STATI C METHOD DM def O asBl dTask
(trainData DM M ni ngDat a,
val i dati onData DM M ni ngDat a,
settings DM Cl asSettings)
RETURNS DM Cl asBI dTask
BEG N

-- Il See Description

END
Description
1) The method DM_defClasBIdTask takes the following input parameters:
a) a DM_MiningData value trainData,
b) a DM_MiningData value validationData,
c) a DM_ClasSettings value settings.

2) The result of the invocation DM_defClasBIdTask (trainData, validationData, settings) is determined as
follows:

Case:

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

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

¢) If trainData or validationData is incompatible with the logical data specification in settings, then an
exception condition is raised: SQL/MM Data Mining exception — data and data specification of
model not compatible.

d) If validationData is the null value, then a value of type DM_ClasBIdTask determined by the given
parameters where no validation data are defined. An implementation-dependent subset of the
training data is used for internal validation in this case.

e) Otherwise, it is the DM_ClasBldTask value determined by the given parameters.
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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 get Cl asTr nDat a()
RETURNS DM M ni ngDat a
FOR DM d asBI dTask
BEG N

--11 See Description

END
Description
1) The result of the invocation DM_getClasTrnData () is determined as follows:
Case:

a) If SELF does not contain a valid representation of a DM_MiningData 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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8.2.4 DM_getClasValData Method

Purpose

Return the value of type DM_MiningData representing the validation data for the classification task.
Definition

CREATE METHOD DM get C asVal Dat a()
RETURNS DM M ni ngDat a
FOR DM O asBl dTask
BEG N

--11 See Description

END
Description
1) The result of the invocation DM_getClasValData () is determined as follows:
Case:

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

b) Otherwise, it is the DM_MiningData value representing the data to be used for validation.
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8.2.5 DM_getClasSettings Method

Purpose

Return the value of type DM_ClasSettings representing the settings of the classification task.
Definition

CREATE METHOD DM get Cl asSetti ngs()
RETURNS DM Cl asSetti ngs
FOR DM d asBl dTask
BEG N

--11 See Description

END
Description
1) The result of the invocation DM_getClasSettings () is determined as follows:
Case:
a) If SELF does not contain a valid representation of a DM_ ClasSettings value, then the null value.

b) Otherwise, it is the DM_ClasSettings value representing the settings to be used for the training
phase.
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8.2.6 DM_buildClasModel Method
Purpose

Return a specified value of type DM_ClasModel.
Definition

CREATE STATI C METHOD DM bui | dd asModel ()
RETURNS DM Cl asMbdel
FOR DM O asBl dTask
BEG N

-- 1l See Description

END
Description
1) The result of the invocation DM_buildClasModel () is determined as follows:
Case:
a) If the training run is successful, then a value of type DM_ClasModel .

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 O asModel
AS (
DM cont ent CHARACTER LARGE OBJECT(DM MaxCont ent Lengt h)

)
I NSTANTI ABLE
NOT FI NAL

STATI C METHCD DM i npd asModel
(i nput Dat a CHARACTER LARGE OBJECT( DM MaxCont ent Lengt h))
RETURNS DM Cl ashbdel
LANGUAGE SQL
DETERM NI STI C
CONTAI NS SQL
RETURNS NULL ON NULL | NPUT,

METHOD DM expCl asMbdel ()
RETURNS CHARACTER LARGE OBJECT( DM MaxCont ent Lengt h)
LANGUAGE SQL
DETERM NI STI C
CONTAI NS SQL
CALLED ON NULL | NPUT,

METHOD DM appl yCd asModel
(i nput Data DM Appl i cati onDat a)
RETURNS DM C asResul t
LANGUAGE SQL
DETERM NI STI C
CONTAI NS SQL
RETURNS NULL ON NULL | NPUT,

METHOD DM t est Cl asMbdel
(i nput Data DM _M ni ngDat a)
RETURNS DM Cl asTest Resul t
LANGUAGE SQL
DETERM NI STI C
CONTAI NS sSQL
RETURNS NULL ON NULL | NPUT,

METHOD DM get Cl asCost Rat e()
RETURNS DOUBLE PRECI SI ON
LANGUAGE SQL
DETERM NI STI C
CONTAI NS SQL
CALLED ON NULL | NPUT,

METHOD DM get Cl asTask()
RETURNS DM Cl asBl dTask
LANGUAGE SQL
DETERM NI STI C
CONTAI NS SQL
CALLED ON NULL | NPUT,
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VMETHOD DM get C asMll Spec()
RETURNS DM Logi cal Dat aSpec
LANGUAGE SQL
DETERM NI STI C
CONTAI NS SQL
CALLED ON NULL I NPUT,

METHOD DM get Cl asTar get ()
RETURNS CHARACTER VARYI NG (DM MaxFi el dAl i asLengt h)
LANGUAGE SQL
DETERM NI STI C
CONTAI NS SQL
CALLED ON NULL I NPUT

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 length for strings representing a
field name within a logical data specification.

Description
1) The DM_ClasModel provides for public use:
a) a method DM_impClasModel(CHARACTER LARGE OBJECT(DM_MaxContentLength)),
b) a method DM_expClasModel(),
c) a method DM_applyClasModel(DM_ApplicationData),
d) a method DM_testClasModel(DM_MiningData),
e) a method DM_getClasCostRate(),
f) a method DM_getClasTask(),
g) a method DM_getClasMdISpec(),

h) 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 STATI C METHOD DM i mpd asModel
(i nput Dat a CHARACTER LARGE OBJECT( DM MaxCont ent Lengt h))
RETURNS DM Cl asMbdel
FOR DM C asMbdel
BEG N

-- Il See Description

END
Definitional 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 inputData.

2) The result of the invocation DM_impClasModel (inputData) is determined as follows:
Case:

a) If inputData contains an XML document conforming to the PMML Classification DTD, then a value
of type DM_ClasModel representing the given PMML model.

b) Otherwise, an exception condition is raised: SQL/MM Data Mining exception — invalid import
format.
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8.3.3 DM_expClasModel Method
Purpose

Return a CHARACTER LARGE OBJECT value representing the classification model contained in the
DM_content value of the DM_ClasModel value.

Definition

CREATE METHOD DM expd asModel ()
RETURNS CHARACTER LARGE OBJECT( DM MaxCont ent Lengt h)
FOR DM _C asModel
BEG N

-- 1l See Description

END
Definitional Rules

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

Description

1) The result of the invocation DM_expClasModel () is a CHARACTER LARGE OBJECT value, which
conforms to the PMML Classification DTD, 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 appl yd asModel (i nput Dat a DM Appl i cati onDat a)
RETURNS DM Cl asResul t
FOR DM _C asModel
BEG N

-- Il See Description

END

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

a) a DM_ApplicationData value inputData.
2) The result of the invocation DM_applyClasModel(inputData) is determined as follows: :

Case:

a) If SELF.DM_getClasDataSpec().DM_isCompatible(inputData.genDataSpec())returns TRUE, then

the result is the DM_ClasResult value representing the result of an application of the regression

model to inputData.

b) Otherwise, an exception condition is raised: SQL/MM Data Mining exception —data and data
specification of model not compatible.
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8.3.5 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 t est Cl asMbdel (i nput Data DM M ni ngDat a)
RETURNS DM Cl asTest Resul t
FOR DM _C asModel
BEG N

-- 1l See Description

END

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

a) a DM_MiningData value inputData.
2) The result of the invocation DM_testClasModel(inputData) is determined as follows: :

Case:

a) If SELF.DM_getClasDataSpec().DM_isCompatible(inputData.genLogDataSpec()) returns TRUE,

then the result is the DM_ClasTestResult value representing the result of testing of SELF with

inputData as test data.

b) Otherwise, an exception condition is raised: SQL/MM Data Mining exception —data and data
specification of model not compatible.
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8.3.6 DM_getClasCostRate method

Purpose

Return the classification cost rate of the classification model computed during the training phase using the
validation data specified in the DM_ClasBIdTask value used to generate the model.

Definition

CREATE METHOD DM get Cl asCost Rat e()
RETURNS DOUBLE PRECI SI ON
FOR DM _C asModel
BEG N

-- Il See Description

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

a) If the validation data of SELF is the null value, then the classification cost rate on an
implementation-dependent subset of the training data used for validation purposes.

b) Otherwise, it is the classification cost rate of the classification model contained in SELF computed
using the validation data.
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8.3.7 DM_getClasTask method

Purpose

Return the DM_ClasBIdTask value used to create this model.
Definition

CREATE METHOD DM get O asTask()
RETURNS DM Cl asBI dTask
FOR DM _C asModel
BEG N

-- 1l See Description

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

a) If SELF does not contain the DM_ClasBIdTask value that was used to create the model, then the
null value.

b) Otherwise, it is the DM_ClasBIdTask value that was used to compute the model.
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8.3.8 DM_getClasMdISpec method
Purpose

Return the DM_LogicalDataSpec value specifying the set of fields for an application of this model.
Definition

CREATE METHOD DM get Cl asMdl Spec ()
RETURNS DM Logi cal Dat aSpec
FOR DM _C asModel
BEG N

-- Il See Description

END
Description

1) The result of the invocation DM_getClasMdISpec () is a value of type DM_LogicalDataSpec contained
in SELF. This DM_LogicalDataSpec contains the set of fields for an application of this model.
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8.3.9 DM_getClasTarget method

Purpose

Return the name of the target field used when training the classification model.
Definition

CREATE METHOD DM get Cl asTar get ()
RETURNS CHARACTER VARYI NG (DM _MaxFi el dAl i asLengt h)
FOR DM _C asModel
BEG N

-- 1l See Description

END
Definitional Rules

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

Description

1) The result of the invocation DM_getClasTarget () is the name of the target field used when training the
classification model.
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8.4 DM_ClasTestTask Type and Routines
8.4.1 DM_ClasTestTask Type

Purpose

The type DM_ClasTestTask is a representation of all the information that constitutes a classification test
task, in particular it contains the mining model and the data mining data or input.

Definition

CREATE TYPE DM C asTest Task
AS (
DM cont ent CHARACTER LARGE OBJECT(DM MaxCont ent Lengt h)

)
I NSTANTI ABLE
NOT FI NAL

STATI C METHOD DM def Cl asTest Task

(model DM Cl ashbdel
i nput Dat a DM_M ni ngDat a)

RETURNS DM C asTest Task
LANGUAGE SQL
DETERM NI STI C
CONTAI NS SQL
CALLED ON NULL | NPUT,

METHOD DM get Cl asTest Ml ()
RETURNS DM C ashMbdel
LANGUAGE SQL
DETERM NI STI C
CONTAI NS S,

METHOD DM get Cl asTest Dat a()
RETURNS DM M ni ngDat a
LANGUAGE SQL
DETERM NI STI C
CONTAI NS sq@.,

METHOD DM test C asMll ()
RETURNS DM Cl asTest Resul t
LANGUAGE SQL
DETERM NI STI C
CONTAI NS sSQL

Definitional Rules

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

Description
1) The type DM_ClasTestTask provides for public use:
a) a method DM_defClasTestTask(DM_ClasModel, DM_MiningData),
b) a method DM_getClasTestMdl(),
¢) 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 STATI C METHOD DM def C asTest Task
( rodel DM C asModel
i nput Data DM M ni ngDat a)
RETURNS DM Cl asTest Task
BEG N

-- 1l See Description

END
Description
1) The method DM_defClasTestTask 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(model, data) is determined as follows:
Case:

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

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

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

d) Otherwise, the DM_ClasTestTask value containing the given arguments.
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8.4.3 DM_getClasTestData Method

Purpose

Return the DM_MiningData value for input contained in SELF.
Definition

CREATE METHOD DM get Cl asTest Dat a()
RETURNS DM M ni ngDat a
FOR DM O asTest Task
BEG N

-- Il See Description

END
Description
1) The result of the invocation DM_getClasTestData() is determined as follows:
Case:

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

b) Otherwise, it is the DM_MiningData value containing the input.
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8.4.4 DM_getClasTestMdl Method

Purpose

Return the DM_ClasModel value contained in the classification test task.
Definition

CREATE METHOD DM get C asTest Mobdel ()
RETURNS DM Cl asMbdel
FOR DM O asTest Task
BEG N

-- 1l See Description

END
Description
1) The result of the invocation DM_getClasTestMdI() is determined as follows:
Case:
a) If SELF does not contain a valid representation of a DM_ClasModel value, then the null value.

b) Otherwise, it is the DM_ClasModel value contained in SELF.
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8.4.5 DM _testClasMdIl 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 test d asMl ()
RETURNS DM Cl asTest Resul t
BEG N

-- Il See Description

END
Description
1) The result of the invocation DM_testClasMdI() is determined as follows:
Case:

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

b) Otherwise, an exception condition is raised: SQL/MM Data Mining exception — model test failed.
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85 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 Cl asTest Resul t
AS (
DM cont ent CHARACTER LARGE OBJECT(DM MaxCont ent Lengt h)

)
| NSTANTI ABLE
NOT FI NAL

METHOD DM get Cl asError ()
RETURNS DOUBLE PRECI SI ON
LANGUAGE SQL
DETERM NI STI C
CONTAINS SQL,

METHOD DM get NunCl asses()
RETURNS | NTEGER
LANGUACE SQL
DETERM NI STI C
CONTAINS SQL,

METHOD DM get O ass(position | NTEGER)
RETURNS CHARACTER VARYI NG DM MaxC asslLabel Val ueLengt h)
LANGUAGE SQL
DETERM NI STI C
CONTAI NS SQL
RETURNS NULL ON NULL | NPUT,

METHOD DM get Cl asPr eds
(actual d ass | NTEGER, predictedC ass | NTEGER)
RETURNS | NTEGER
LANGUACE SQL
DETERM NI STI C
CONTAI NS SQL
CALLED ON NULL I NPUT

Definitional Rules

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

2) IDlt\)/l_lMaxCIassLabeIVaIueLength is the implementation-defined maximum length for a value of a class
abel.
Description
1) The DM_ClasTestResult type provides for public use:
a) a method DM_getClasError(),
b) a method DM_getNumClasses(),
¢) a method DM_getClass(INTEGER),
d) a method 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 get Cl asError ()
RETURNS DOUBLE PRECI SI ON
FOR DM C asTest Resul t
BEG N

-- Il See Description

END
Description

1) The result of the invocation DM_getClasError () is the DOUBLE PRECISION value representing the
percentage of false classifications computed during a test of a classification model.
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8.5.3 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 get NunCl asses()
RETURNS | NTEGER
FOR DM O assi fi cati onResul t
BEG N

-- 1l See Description

END
Description

1) The result of the invocation DM_getNumClasses () is the number of values encountered in the target
field (class label).
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8.5.4 DM_getClass Method

Purpose

Returns the value of the class label in the DM_ClassificationResult type at the specified position.
Definition

CREATE METHOD DM get Cl ass(position | NTEGER)
RETURNS CHARACTER VARYI NG( DM MaxCl asslLabel Val ueLengt h)
FOR DM O assifi cati onResul t
BEG N

-- Il See Description

END
Definitional Rules

1) DM_MaxClassLabelValuelLength is the implementation-defined maximum length for a value of a class
label.

Description

1) The method DM_getClass takes the following input parameter:
a) an INTEGER value position.

2) The result of the invocation DM_getClass (position) is determined as follows:
Case:

a) If position is greater than 0 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 is raised: SQL/MM Data Mining exception — parameter out of range.
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8.5.5 DM_getClasPreds Method

Purpose

Returns the number of predictions of a class label value (given by position) made for input rows with an
actual class label value, which is also given by position. The values SELF.DM_getClasPreds(n,m) provide
the confusion matrix of SELF.

Definition

CREATE METHOD DM get O asPreds
(actual d ass | NTEGER, predictedd ass | NTEGER)
RETURNS | NTEGER
FOR DM C assificati onResult
BEG N

-- Il See Description

END
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:
a) If both actualClass and predictedClass are greater than 0 and less than or equal to
SELF.DM_getNumClasses(), then the number of predictions of the class label value with position

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

b) Otherwise, an exception is raised: SQL/MM Data Mining exception — parameter out of range.
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8.6 DM_ClasApplTask Type and Routines
8.6.1 DM_ClasApplTask Type
Purpose

The type DM_ClasApplTask 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

CREATE TYPE DM Cl asAppl Task
AS (
DM cont ent CHARACTER LARGE OBJECT(DM MaxCont ent Lengt h)

)
I NSTANTI ABLE
NOT FI NAL

STATI C METHOD DM def O asAppl Task
(model DM Cl ashbdel
i nput Dat a DM_M ni ngDat a,
out put Dat a DM _M ni ngDat a,
resul t Fi el d CHARACTER VARYI NG DM MaxFi el dAl i asLengt h))
RETURNS DM Cl asAppl Task
LANGUAGE SQL
DETERM NI STI C
CONTAI NS SQL
CALLED ON NULL | NPUT,

METHOD DM get Cl asAppl Ml ()
RETURNS DM Cl ashMbdel
LANGUAGE SQL
DETERM NI STI C
CONTAI NS sQL,

METHOD DM get Cl asAppl Dat a()
RETURNS DM M ni ngDat a
LANGUAGE SQL
DETERM NI STI C
CONTAI NS sq@.,

METHOD DM get Cl asCut pDat a()
RETURNS DM M ni ngDat a
LANGUAGE SQL
DETERM NI STI C
CONTAI NS s,

METHOD DM get Cl asResFl d()
RETURNS CHARACTER VARYI NG (DM _MaxFi el dAl i asLengt h)
LANGUAGE SQL
DETERM NI STI C
CONTAI NS s,

METHOD DM appl yd asMll ()
RETURNS DM Cl asAppl Task
LANGUAGE SQL
DETERM NI STI C
CONTAI NS SQL

Definitional Rules

1) DM_MaxContentLength is the implementation-defined maximum length of the DM_content of a
DM_ClasApplTask.
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2) DM_MaxFieldAliasLength is the implementation-defined maximum length 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_getClasAppIMdl(),
¢) a method DM_getClasApplData(),
d) a method DM_getClasOutpData(),
e) a method DM_getClasResFId(),

f) a method DM_applyClasMdl().
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8.6.2 DM_defClasApplTask Method
Purpose

Return the DM_ClasApplTask value containing the given DM_ClasModel value, the given
DM_MiningData values for input and output, and the given result field value.

Definition
CREATE STATI C METHOD DM def C asAppl Task
(model DM Cl ashbdel
i nput Data DM M ni ngDat a,
out put Dat a DM _M ni ngDat a,
resul t Fi el d CHARACTER VARYI NG (DM MaxFi el dAl i asLengt h))

RETURNS DM Cl asAppl Task
BEG N

-- 'l See Description

END
Definitional Rules

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

Description
1) The method DM_defClasApplTask takes the following input parameters:
a) a DM_ClasModel value model.
b) a DM_MiningData value inputData,
¢) a DM_MiningData value outputData,
d) a CHARACTER VARYING value resultField,

2) The result of the invocation DM_defClasApplTask(model, inputData, outputData, resultField) is
determined as follows:

Case:

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

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

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

d) If resultField is not the alias of a field of type DM_ClasResult of outputData, then an exception
condition is raised: SQL/MM Data Mining exception — invalid result field.

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

f) Otherwise, the DM_ClasApplTask value containing the given arguments.
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8.6.3 DM_getClasAppIMdIl Method
Purpose

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

Definition

CREATE METHOD DM get cl usAppl Ml ()
RETURNS DM Cl asMbdel
FOR DM O asAppl Task
BEG N

-- 1l See Description

END
Description
1) The result of the invocation DM_getClasAppIMdI() is determined as follows:
Case:
a) If SELF does not contain a valid representation of a DM_ClasModel value, then the null value.

b) Otherwise, it is the DM_ClasModel 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 get Cl asAppl Dat a()
RETURNS DM M ni ngDat a
FOR DM d asAppl Task
BEG N

-- Il See Description

END
Description
1) The result of the invocation DM_getClasApplData() is determined as follows:
Case:

a) If SELF does not contain a valid representation of a DM_MiningData value for input, then the null
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 get C asQut pDat a()
RETURNS DM M ni ngDat a
FOR DM O asAppl Task
BEG N

-- 1l See Description

END
Description
1) The result of the invocation DM_getClasOutpData() is determined as follows:
Case:

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

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

138 © ISO/IEC 2002 — All rights reserved



ISO/IEC 13249-6:2002(E)

8.6.6 DM_getClasResFld method

Purpose

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

CREATE METHOD DM get Cl asResFl d()
RETURNS CHARACTER VARYI NG DM _MaxFi el dAl i asLengt h)
FOR DM d asAppl Task
BEG N

-- 'l See Description

END
Definitional Rules

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

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

a) If SELF does not contain a valid representation of a 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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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 appl yd asMll ()
RETURNS DM Cl asAppl Task
BEG N

-- 1l See Description

END
Description
1) The result of the invocation DM_applyClasMdI() 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 successful application run, for each row of the table determined by the input data mining data
contained in SELF one row is inserted into the table determined by the output data mining data
contained in SELF. The column values are determined as follows:

a) The value for the column, corresponding to the field of SELF.DM_getClasOutpData() whose alias
name is SELF.DM_getClasResFId(), is the result of the application of the classification model 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.

¢) Otherwise, the null value.
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8.7 DM_ClasResult Type and Routines
8.7.1 DM_ClasResult Type
Purpose
The DM_ClasResult type is the description of the result of an application run of a classification model.
Definition
CREATE TYPE DM C asResul t
A D(I\/I_cont ent CHARACTER LARGE OBJECT( DM MaxCont ent Lengt h)

)
I NSTANTI ABLE
NOT FI NAL

METHOD DM get Predd ass()
RETURNS CHARACTER VARYI NG( DM MaxCl assLabel Val ueLengt h)
LANGUAGE SQL
DETERM NI STI C
CONTAI NS SQL
RETURNS NULL ON NULL | NPUT,

METHOD DM get Confi dence()
RETURNS DOUBLE PRECI S| ON
LANGUAGE SQL
DETERM NI STI C
CONTAI NS SQL
RETURNS NULL ON NULL | NPUT

Definitional Rules

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

2) DM_MaxClassLabelValuelLength is the implementation-defined maximum length for a value of a class
label.

Description
1) The DM_ClasResult type provides for public use:
a) a method DM_getPredClass(),

b) a method DM_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 get Predd ass()
RETURNS CHARACTER VARYI NG DM MaxC asslLabel Val ueLengt h)
FOR DM C asResul t
BEG N

-- 1l See Description

END
Definitional Rules

1) DM_MaxClassLabelValuelLength is the implementation-defined maximum length for a value of a class
label.

Description
1) The result of the invocation DM_getPredClass () is a CHARACTER VARYING value representing the

value of a class label contained in SELF. This class is the one predicted by the application of a
classification model.
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8.7.3 DM_getConfidence Method

Purpose

Returns the confidence value contained in the DM_ClasResult value.
Definition

CREATE METHOD DM get Confi dence()
RETURNS DOUBLE PRECI SI ON
FOR DM O asResul t
BEG N

-- Il See Description

END
Description

1) The result of the invocation DM_getConfidence () is the DOUBLE PRECISION value representing the
confidence value computed for the prediction of the class label value contained in SELF.
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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 RegSetti ngs
AS (
DM cont ent CHARACTER LARGE OBJECT( DM MaxCont ent Lengt h)

)
| NSTANTI ABLE
NOT FI NAL

STATI C METHOD DM i npRegSet ti ngs
(i nput Dat a CHARACTER LARGE OBJECT(DM MaxCont ent Lengt h))
RETURNS DM RegSetti ngs
LANGUAGE SQL
DETERM NI STI C
CONTAI NS sSQL
RETURNS NULL ON NULL | NPUT,

METHOD DM expRegSetti ngs()
RETURNS CHARACTER LARGE OBJECT( DM MaxCont ent Lengt h)
DETERM NI STI C
CONTAINS SQL,

METHOD DM set RegRSquar ed
(Rsquar ed DOUBLE PRECI SI ON)
RETURNS DM RegSetti ngs
SELF AS RESULT
LANGUAGE SQL
DETERM NI STI C
CONTAI NS sQL
RETURNS NULL ON NULL | NPUT,

METHOD DM get RegRSquar ed()
RETURNS DOUBLE PRECI SI ON
LANGUACE SQL
DETERM NI STI C
CONTAINS SQL,

METHOD DM useRegDat aSpec
(1 ogi cal Dat aSpeci fication DM Logi cal Dat aSpec)
RETURNS DM RegSetti ngs
SELF AS RESULT
LANGUAGE SQL
DETERM NI STI C
CONTAI NS SQL
CALLED ON NULL I NPUT,

VMETHOD DM get RegDat aSpec()
RETURNS DM Logi cal Dat aSpec
LANGUAGE SQL
DETERM NI STI C
CONTAINS SQ_,
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METHOD DM set RegTar get
(targetFi el d CHARACTER VARYI NG DM _MaxFi el dAl i asLengt h))
RETURNS DM RegSetti ngs
SELF AS RESULT
LANGUAGE SQL
DETERM NI STI C
CONTAI NS SQL
CALLED ON NULL I NPUT,

METHOD DM get RegTar get ()
RETURNS CHARACTER VARYI NG DM _MaxFi el dAl i asLengt h)
LANGUAGE SQL
DETERM NI STI C
CONTAI NS 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 length for strings representing a
field name within a logical data specification.

Description
1) The DM_RegSettings type provides for public use:
a) a method DM_impRegSettings(CHARACTER LARGE OBJECT(DM_MaxContentLength)),
b) a method DM_expRegSettings(),
¢) a method DM_setRegRSquared(DOUBLE PRECISION),
d) a method DM_getRegRSquared(),
e) a method DM_useRegDataSpec(DM_LogicalDataSpec),
f) a method DM_getRegDataSpec(),
g) a method DM_setRegTarget(CHARACTER VARYING),

h) a method DM_getRegTarget().

© ISO/IEC 2002 — All rights reserved 145



ISO/IEC 13249-6:2002(E)

9.1.2 DM_impRegSettings Method
Purpose

Return a specified value of type DM_RegSettings.
Definition

CREATE STATI C METHOD DM i npRegSetti ngs
(i nput Dat a CHARACTER LARGE OBJECT(DM MaxCont ent Lengt h))
RETURNS DM RegSetti ngs
FOR DM RegSetti ngs
BEG N

-- Il See Description

END
Definitional 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 inputData.

2) The result of the invocation DM_impRegSettings (inputData) is determined as follows:
Case:

a) If inputData is a proper representation of a DM_RegSettings, for example the output generated by
DM_expRegSettings(), then a value of type DM_RegSettings.

b) Otherwise, an exception condition is raised: SQL/MM Data Mining exception — invalid import
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 expRegSetti ngs()
RETURNS CHARACTER LARGE OBJECT( DM MaxCont ent Lengt h)
FOR DM RegSetti ngs
BEG N

-- Il See Description

END
Definitional Rules

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

Description

1) The result of the invocation DM_expRegSettings () is a CHARACTER LARGE OBJECT value
representing the regression settings contained in SELF. This representation is implementation-
dependent.
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9.14 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 set RegRSquar ed
(rsquared DOUBLE PRECI SI ON)
RETURNS DM RegSetti ngs
FOR DM RegSetti ngs
BEG N

-- Il See Description

END
Description
1) The method DM_setRegRSquared takes the following input parameter:
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, then an exception condition is raised: SQL/MM Data
Mining exception — parameter out of range.

b) Otherwise, a value of type DM_RegSettings containing rsquared as the maximum allowed squared
Pearson correlation coefficient.
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9.15 DM_getRegRSquared Method
Purpose

Return the r-squared value contained in SELF.
Definition

CREATE METHOD DM get RegRSquar ed()
RETURNS DOUBLE PRECI SI ON
FOR DM RegSetti ngs
BEG N

-- Il See Description

END
Description
1) The result of the invocation DM_getRegRSquared() is determined as follows:
Case:
a) If SELF is equal to SELF.DM_setRegRSquared (v) for some DOUBLE PRECISION value v, then v.

b) Otherwise, the null value, indicating that a numerical value for the r-squared value will be
determined during the data mining run.
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9.1.6 DM_useRegDataSpec Method
Purpose

Specify a DM_LogicalDataSpec value for the DM_RegSettings value. The DM_LogicalDataSpec value
determines valid DM_MiningData values, which can be processed in a training run.

Definition

CREATE METHOD DM useRegDat aSpec
(1 ogi cal Dat aSpeci fication DM Logi cal Dat aSpec)
RETURNS DM RegSetti ngs
FOR DM RegSetti ngs
BEG N

-- 1l See Description

END
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 SELF.

b) 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 get RegDat aSpec()
RETURNS DM Logi cal Dat aSpec
FOR DM RegSetti ngs
BEG N

-- Il See Description

END
Description
1) The result of the invocation DM_getRegDataSpec () is determined as follows:
Case:

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

b) Otherwise, the NULL value.
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9.1.8 DM_setRegTarget Method

Purpose

Specify a target (predicted) field for the DM_RegSettings value.
Definition

CREATE METHOD DM set RegTar get
(targetFi el d CHARACTER VARYI NG DM MaxFi el dAl i asLengt h))
RETURNS DM RegSetti ngs
FOR DM RegSetti ngs
BEG N

-- Il See Description

END
Definitional Rules

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

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 (targetField) is determined as follows:
Case:
a) If targetField is the null value, then a value of type DM_RegSettings not containing a target field.

b) If no logical data specification is contained in SELF, then an exception condition is raised: SQL/MM
Data Mining exception - no logical data specification defined.

c) If targetField is not equal to the name of any field contained in the logical data specification of
SELF, then an exception condition is raised: SQL/MM Data Mining exception - field not defined in
data specification.

d) If a field with name equal to targetField is contained in the logical data specification of SELF and
the field type of that field is defined but not numerical, then an exception condition is raised:
SQL/MM Data Mining exception - field not numerical.

e) Otherwise, it is the DM_RegSettings value containing the field named targetField as the target field.

152 © ISO/IEC 2002 — All rights reserved



ISO/IEC 13249-6:2002(E)

9.1.9 DM_getRegTarget Method

Purpose

Returns the target field name defined for a regression settings.
Definition

CREATE METHOD DM get RegTar get ()
RETURNS CHARACTER VARYI NG DM MaxFi el dAl i asLengt h)
FOR DM RegSetti ngs
BEG N

-- Il See Description

END
Definitional Rules

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

Description
1) The result of the invocation DM_getRegTarget () is determined as follows:
Case:
a) If SELF is equal to SELF.DM_setRegTarget (v) for some CHARACTER VARYING value v, then v.

b) Otherwise, the null value.

© ISO/IEC 2002 — All rights reserved 153



ISO/IEC 13249-6:2002(E)

9.2 DM_RegBldTask type and Routines
9.2.1 DM_RegBIldTask Type
Purpose

The type DM_RegBIdTask represents the information to invoke the training of a regression model. In
particular, it consists of a representation of the input data and the parameter settings.

Definition

CREATE TYPE DM RegBl dTask
AS (
DM cont ent CHARACTER LARGE OBJECT( DM MaxCont ent Lengt h)

)
| NSTANTI ABLE
NOT FI NAL

STATI C METHOD DM def RegBI dTask

(trainData DM M ni ngDat a,
val i dati onDat a DM _M ni ngDat a,
settings DM RegSettings)
RETURNS DM RegBl dTask
LANGUAGE SQL
DETERM NI STI C
CONTAI NS SQL
CALLED ON NULL I NPUT,

METHOD DM get RegTr nDat a()
RETURNS DM M ni ngDat a
LANGUAGE SQL
DETERM NI STI C
CONTAINS SQL,

METHOD DM get RegVal Dat a()
RETURNS DM M ni ngDat a
LANGUACE SQL
DETERM NI STI C
CONTAINS SQL,

METHOD DM get RegSetti ngs()
RETURNS DM RegSetti ngs
LANGUAGE SQL
DETERM NI STI C
CONTAI NS S@.,

METHOD DM bui | dReghbdel ()
RETURNS DM Regr essi onMbdel
LANGUAGE SQL
NOT DETERM NI STI C
CONTAI NS sQL

Definitional Rules

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

Description
1) The type DM_RegBIldTask provides for public use:

a) a method DM_defRegBldTask(DM_MiningData, DM_MiningData, DM_RegSettings),
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b) a method DM_getRegTrnData(),
¢) a method DM_getRegValData(),
d) a method DM_getRegSettings(),

e) a method DM_buildRegModel().
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9.2.2 DM_defRegBldTask Method

Purpose

Return the DM_RegBIdTask value determined by the given input parameters.
Definition

CREATE STATI C METHOD DM def RegBl dTask
(trainData DM M ni ngDat a,
val i dati onData DM M ni ngDat a,
settings DM RegSettings)
RETURNS DM RegBl dTask
BEG N

-- 1l See Description

END
Description
1) The method DM_defRegBIldTask takes the following input parameters:
a) a DM_MiningData value trainData,
b) a DM_MiningData value validationData,
c) a DM_RegSettings value settings.

2) The result of the invocation DM_defRegBldTask (trainData, validationData, settings) is determined as
follows:

Case:

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

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

¢) If trainData or validationData are incompatible (see [miningData]) with the logical data specification
in settings, then an exception condition is raised: SQL/MM Data Mining exception — data and data
specification of model not compatible.

d) If validationData is the null value, then a value of type DM_RegBIldTask determined by the given
parameters where no validation data is defined. It is implementation-dependent which subset of the
training data is used for internal validation in this case.

e) Otherwise, a value of type DM_RegBIldTask determined by the given parameters.
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9.2.3 DM_getRegTrnData Method

Purpose

Return the DM_MiningData value representing the training data of the DM_RegBIldTask value.
Definition

CREATE METHOD DM get RegTr nDat a()
RETURNS DM M ni ngDat a
FOR DM RegBl dTask
BEG N

-- Il See Description

END
Description
1) The result of the invocation DM_getRegTrnData () is determined as follows:
Case:

a) If SELF 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 the data to be used for training.
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9.2.4 DM_getRegValData Method

Purpose

Return the DM_MiningData value representing the validation data of the DM_RegBIldTask value.
Definition

CREATE METHOD DM get RegVal Dat a()
RETURNS DM M ni ngDat a
FOR DM RegBIl dTask
BEG N

--11 See Description

END
Description
1) The result of the invocation DM_getRegValData () is determined as follows:
Case:

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

b) Otherwise, a value of type DM_MiningData representing the data to be used for validation.
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9.25 DM_getRegSettings Method

Purpose

Return the DM_RegSettings value representing the settings of the DM_RegBIldTask value.
Definition

CREATE METHOD DM get RegSetti ngs()
RETURNS DM RegSetti ngs
FOR DM RegBl dTask
BEG N

-- Il See Description

END
Description
1) The result of the invocation DM_getRegSettings () is determined as follows:
Case:
a) If SELF does not contain a valid representation of a DM_RegSettings value, then the null value.

b) Otherwise, a value of type DM_RegSettings representing the settings to be used for the training
phase.
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9.2.6 DM_buildRegModel Method
Purpose

Return the result of a training run of a regression model as DM_RegressionModel value given the
information specified in SELF.

Definition

CREATE METHCD DM bui | dRegh©bdel ()
RETURNS DM Regr essi onModel
FOR DM RegBIl dTask
BEG N

-- 1l See Description

END
Description
1) The result of the invocation DM_buildRegModel () is determined as follows:
Case:
a) If the training run of this mining function is successful, then a value of type DM_RegressionModel
representing the result of the training run as well as the settings, training and validation data (if any)

that were used.

b) Otherwise, an exception condition is raised: SQL/MM Data Mining exception — model computation
failed.
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9.3 DM_RegressionModel Type and Routines
9.3.1 DM_RegressionModel Type

Purpose

The DM_RegressionModel type represents a regression model.
Definition

CREATE TYPE DM Regr essi onMbdel
AS (
DM cont ent CHARACTER LARGE OBJECT(DM MaxCont ent Lengt h)

)
I NSTANTI ABLE
NOT FI NAL

STATI C METHOD DM i mpRegMbdel
(1 nput Dat a CHARACTER LARGE OBJECT( DM MaxCont ent Lengt h))
RETURNS DM Regr essi onhvbdel
LANGUAGE SQL
DETERM NI STI C
CONTAI NS sSQL
RETURNS NULL ON NULL | NPUT,

METHOD DM expRegModel ()
RETURNS CHARACTER LARGE OBJECT( DM MaxCont ent Lengt h)
LANGUAGE SQL
DETERM NI STI C
CONTAI NS SQL
CALLED ON NULL | NPUT,

METHOD DM appl yRegh©odel
(i nput Dat a DM Appl i cati onDat a)
RETURNS DM RegResul t
LANGUAGE SQL
DETERM NI STI C
CONTAI NS SQL
RETURNS NULL ON NULL | NPUT,

METHOD DM t est Reghbdel
(i nput Data DM _M ni ngDat a)
RETURNS DM RegTest Resul t
LANGUAGE SQL
DETERM NI STI C
CONTAI NS SQL
RETURNS NULL ON NULL | NPUT,

METHOD DM get RegRSquar ed()
RETURNS DOUBLE PRECI SI ON
LANGUAGE SQL
DETERM NI STI C
CONTAI NS SQL
CALLED ON NULL I NPUT,

METHOD DM get RegTask()
RETURNS DM RegBl dTask
LANGUAGE SQL
DETERM NI STI C
CONTAI NS SQL
CALLED ON NULL I NPUT,
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VMETHOD DM get RegMil Spec()
RETURNS DM Logi cal Dat aSpec
LANGUAGE SQL
DETERM NI STI C
CONTAI NS SQL
CALLED ON NULL I NPUT,

VMETHOD DM get RegTar get ()
RETURNS CHARACTER VARYI NG (DM MaxFi el dAl i asLengt h)
LANGUAGE SQL
DETERM NI STI C
CONTAI NS SQL
CALLED ON NULL I NPUT

Definitional Rules

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

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

Description
1) The DM_RegressionModel type provides for public use:
a) a method DM_impRegModel(CHARACTER LARGE OBJECT(DM_MaxContentLength)),
b) a method DM_expRegModel(),
c) a method DM_applyRegModel(DM_ApplicationData),
d) a method DM_testRegModel(DM_MiningData),
e) a method DM_getRegRSquared(),
f) amethod DM_getRegTask(),
g) a method DM_getRegMdISpec(),

h) a method DM_getRegTarget().
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9.3.2 DM_impRegModel Method

Purpose

Return the DM_RegressionModel value determined by the given input string.
Definition

CREATE STATI C METHOD DM i npRegModel
(i nput Dat a CHARACTER LARGE OBJECT( DM MaxCont ent Lengt h))
RETURNS DM Regr essi onhbdel
FOR DM _Regr essi onhbdel
BEG N

--11 See Description

END
Definitional Rules

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

Description

1) The method DM_impRegModel takes the following input parameter:
a) a CHARACTER LARGE OBJECT value inputData.

2) The result of the invocation DM_impRegModel(inputData) is determined as follows:
Case:

a) If inputData contains an XML document conforming to the PMML Regression DTD, then a value of
type DM_RegressionModel representing the given PMML model.

b) Otherwise, an exception condition is raised: SQL/MM Data Mining exception — invalid import
format.
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9.3.3 DM_expRegModel Method

Purpose

Return a CHARACTER LARGE OBJECT value representing the regression model contained in SELF.
Definition

CREATE METHOD DM expReghbdel ()
RETURNS CHARACTER LARGE OBJECT( DM MaxCont ent Lengt h)
FOR DM Regr essi onMbdel
BEG N

-- 1l See Description

END
Definitional Rules

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

Description

1) The result of the invocation DM_expRegModel() is a CHARACTER LARGE OBJECT value, which
conforms to the PMML Regression DTD, representing the regression model contained in SELF.
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9.34 DM_applyRegModel Method
Purpose

Return the DM_RegResult value representing the result of applying the regression model contained in
SELF to a given DM_ApplicationData value.

Definition

CREATE METHOD DM appl yReghbdel (i nput Dat a DM Appl i cati onDat a)
RETURNS DM RegResul t
FOR DM Regr essi onhbdel
BEG N

-- Il See Description

END

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

a) a DM_ApplicationData value inputData.
2) The result of the invocation DM_applyRegModel(inputData) is determined as follows: :

Case:

a) If SELF.DM_getRegDataSpec().DM_isCompatible(inputData.genDataSpec()) returns TRUE, then

the result is the DM_RegResult value representing the result of an application of the regression

model to inputData.

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

Return the DM_RegTestResult value representing the result of testing the regression model contained in
SELF, using a given DM_MiningData value.

Definition

CREATE METHOD DM t est RegMbdel (i nput Data DM _M ni ngDat a)
RETURNS DM RegTest Resul t
FOR DM Regr essi onhbdel
BEG N

-- 1l See Description

END

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

a) a DM_MiningData value inputData.
2) The result of the invocation DM_testRegModel(inputData) is determined as follows: :

Case:

a) If SELF.DM_getRegDataSpec().DM_isCompatible(inputData.genLogDataSpec()) returns TRUE,

then the result is the DM_RegTestResult value representing the result of testing of SELF with

inputData as test data.

b) Otherwise, an exception condition is raised: SQL/MM Data Mining exception —data and data
specification of model not compatible.
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9.3.6 DM_getRegRSquared method

Purpose

Return the squared Pearson correlation coefficient of the regression model computed during the training
phase using the validation data specified in the DM_RegBIldTask value used to generate the model.

Definition

CREATE METHOD DM get RegRSquar ed()
RETURNS DOUBLE PRECI SI ON
FOR DM Regr essi onMbdel
BEG N

-- Il See Description

END
Description
1) The result of the invocation DM_getRegRSquared() is determined as follows:
a) If the null value was specified as the validation data for the DM_RegBIdTask value used to
compute the model, then the squared Pearson correlation coefficient computed on an

implementation-dependent subset of the training data used for validation purposes.

b) Otherwise, it is the squared Pearson correlation coefficient of the regression model computed on
the validation data.
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9.3.7 DM_getRegTask method

Purpose

Return the DM_RegBIldTask value used to create this model.
Definition

CREATE METHOD DM get RegTask()
RETURNS DM RegBl dTask
FOR DM Regr essi onhbdel
BEG N

-- 1l See Description

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

a) If SELF does not contain the DM_RegBIldTask value that was used to compute the model, then the
null value.

b) Otherwise, it is the DM_RegBIldTask value that was used to compute the model.
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9.3.8 DM_getRegMdISpec method

Purpose

Return the DM_LogicalDataSpec value specifying the set of fields necessary for an application or test of
this model.

Definition

CREATE METHOD DM get RegMll Spec ()
RETURNS DM Logi cal Dat aSpec
FOR DM Regr essi onhbdel
BEG N

-- Il See Description

END

Description

1) The result of the invocation DM_getRegMdISpec () is the DM_LogicalDataSpec value specifying the
set of fields necessary for an application or test of this model.
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9.3.9 DM_getRegTarget method

Purpose

Return the name of the target field used when training the regression model.
Definition

CREATE METHOD DM get RegTar get ()
RETURNS CHARACTER VARYI NG ( DM _MaxFi el dAl i asLengt h)
FOR DM Regr essi onMbdel
BEG N

-- 1l See Description

END
Definitional Rules

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

Description

1) The result of the invocation DM_getRegTarget () is the name of the target field used when training the
regression model.
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9.4 DM_RegTestTask Type and Routines
9.4.1 DM_RegTestTask Type
Purpose

The type DM_RegTestTask is a representation of all the information that constitutes a regression test
task, in particular it contains the mining model and the data mining data for input.

Definition

CREATE TYPE DM RegTest Task
AS (
DM cont ent CHARACTER LARGE OBJECT(DM MaxCont ent Lengt h)

)
I NSTANTI ABLE
NOT FI NAL

STATI C METHOD DM def RegTest ask

(model DM Regr essi onhbdel ,
data DM M ni ngDat a)

RETURNS DM RegTest Task

LANGUAGE SQL

DETERM NI STI C

CONTAI NS SQL

CALLED ON NULL | NPUT,

METHOD DM get RegTest Mil ()
RETURNS DM Regr essi onivbdel
LANGUAGE SQL
DETERM NI STI C
CONTAI NS S,

METHOD DM get RegTest Dat a()
RETURNS DM M ni ngDat a
LANGUAGE SQL
DETERM NI STI C
CONTAI NS sq@.,

METHOD DM t est RegMll ()
RETURNS DM RegTest Resul t
LANGUAGE SQL
DETERM NI STI C
CONTAI NS sSQL

Definitional Rules

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

Description

1) The type DM_RegTestTask provides for public use:
a) a method DM_defRegTestTask(DM_RegressionModel, DM_MiningData),
b) a method DM_getRegTestMdl(),
¢) a method DM_getRegTestData(),
d) a method DM_testRegMdI().
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9.4.2 DM_defRegTestTask Method
Purpose

Return the DM_RegTestTask value containing the given DM_RegressionModel value and the given
DM_MiningData value.

Definition

CREATE STATI C METHOD DM def RegTest Task
( model DM Regressi onhbdel ,
data DM M ni ngDat a)
RETURNS DM RegTest Task
BEG N

-- Il See Description

END
Description
1) The method DM_defRegTestTask takes the following input parameters:
a) a DM_RegressionModel value model.
b) a DM_MiningData value data,
2) The result of the invocation DM_defRegTestTask(model, data) is determined as follows:
Case:

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

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

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

d) Otherwise, the DM_RegTestTask value containing the given arguments.

172 © ISO/IEC 2002 — All rights reserved



ISO/IEC 13249-6:2002(E)

9.4.3 DM_getRegTestData Method

Purpose

Return the DM_MiningData value for input contained in SELF.
Definition

CREATE METHOD DM get RegTest Dat a()
RETURNS DM M ni ngDat a
FOR DM RegTest Task
BEG N

-- Il See Description

END
Description
1) The result of the invocation DM_getRegTestData() is determined as follows:.
Case:

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

b) Otherwise, it is the DM_MiningData value containing the input.
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9.4.4 DM_getRegTestMdl Method

Purpose

Return the DM_RegressionModel value contained in the regression test task.
Definition

CREATE METHOD DM get RegTest Model ()
RETURNS DM Regr essi onMbdel
FOR DM RegTest Task
BEG N

-- 1l See Description

END
Description
1) The result of the invocation DM_getRegTestMdl() is determined as follows:
Case:

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

b) Otherwise, it is the DM_RegressionModel value contained in SELF.
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9.4.5 DM_testRegMdIl Method
Purpose

Test the regression model in the DM_RegTestTask value using the table determined by the input data in
the DM_RegTestTask value.

Definition

CREATE METHCD DM t est RegMil ()
RETURNS DM RegTest Resul t
BEG N

-- Il See Description

END
Description
1) The result of the invocation DM_testRegMdI() is determined as follows:
Case:

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

b) Otherwise, an exception condition is raised: SQL/MM Data Mining exception — model test failed.
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9.5 DM_RegTestResult Type and Routines

9.5.1 DM_RegTestResult Type

Purpose

The DM_RegTestResult type is the description of the result of a test run of a regression model.
Definition

CREATE TYPE DM RegTest Resul t
AS (
DM cont ent CHARACTER LARGE OBJECT(DM MaxCont ent Lengt h)

)
| NSTANTI ABLE
NOT FI NAL

METHOD DM get PredError ()
RETURNS DOUBLE PREC!I SI ON
LANGUAGE SQL
DETERM NI STI C
CONTAI NS SQL
RETURNS NULL ON NULL | NPUT

Definitional Rules

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

Description
1) The DM_RegTestResult type provides for public use:

a) a method DM_getPredError().
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9.5.2 DM_getPredError Method

Purpose

Returns the prediction error value contained in the DM_RegTestResult value.
Definition

CREATE METHOD DM get PredError ()
RETURNS DOUBLE PRECI SI ON
FOR DM RegTest Resul t
BEG N

-- 1l See Description

END
Description

1) The result of the invocation DM_getPredError () is the DOUBLE PRECISION value representing the
aggregated error computed during the test of a prediction model.
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9.6 DM_RegApplTask Type and Routines
9.6.1 DM_RegApplTask Type
Purpose

The type DM_RegApplTask is a representation of all the information that constitutes a regression
application task, in particular it contains the mining model and the data mining data for input and output.

Definition

CREATE TYPE DM RegAppl Task
AS (
DM cont ent CHARACTER LARGE OBJECT( DM MaxCont ent Lengt h)

)
| NSTANTI ABLE
NOT FI NAL

STATI C METHOD DM def RegAppl Task
( model DM Regressi onhbdel ,
i nput Data DM_M ni ngDat a,
out put Dat a DM _M ni ngDat a,
resul t Fi el d CHARACTER VARYI NG DM MaxFi el dAl i asLengt h))
RETURNS DM RegAppl Task
LANGUAGE SQL
DETERM NI STI C
CONTAI NS sSQL
CALLED ON NULL | NPUT,

METHOD DM get RegAppl Ml ()
RETURNS DM Regr essi onvbdel
LANGUAGE SQL
DETERM NI STI C
CONTAI NS sQL
CALLED ON NULL | NPUT,

METHOD DM get RegAppl Dat a()
RETURNS DM M ni ngDat a
LANGUACE SQL
DETERM NI STI C
CONTAI NS SQL
CALLED ON NULL I NPUT,

METHOD DM get RegQut pDat a()
RETURNS DM M ni ngDat a
LANGUACE SQL
DETERM NI STI C
CONTAI NS SQL
CALLED ON NULL I NPUT,

METHOD DM get RegResFl d()
RETURNS CHARACTER VARYI NG (DM _MaxFi el dAl i asLengt h)
LANGUAGE SQL
DETERM NI STI C
CONTAI NS SQL
CALLED ON NULL I NPUT,

METHOD DM appl yRegMdll ()
RETURNS DM RegAppl Task
LANGUAGE SQL
DETERM NI STI C
CONTAI NS SQL
CALLED ON NULL | NPUT
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Definitional Rules

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

2) DM_MaxFieldAliasLength is the implementation-defined maximum length for the alias name of a field.
Description
1) The type DM_RegApplTask provides for public use:

a) a method DM_defRegApplTask(DM_RegressionModel, DM_MiningData, DM_MiningData,
CHARACTER VARYING),

b) a method DM_getRegAppIMdI(),
c) a method DM_getRegApplData(),
d) a method DM_getRegOutpData(),
e) a method DM_getRegResFId(),

f) a method DM_applyRegMdlI().
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9.6.2 DM_defRegApplTask Method
Purpose

Return the DM_RegApplTask value containing the given DM_RegressionModel value, the given
DM_MiningData values for input and output, and the given result field value.

Definition
CREATE STATI C METHOD DM def RegAppl Task
( model DM Regressi onhbdel ,
i nput Data DM M ni ngDat a,
out put Dat a DM _M ni ngDat a,
resul t Fi el d CHARACTER VARYI NG DM MaxFi el dAl i asLengt h))

RETURNS DM RegAppl Task
BEG N

-- Il See Description

END
Definitional Rules

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

Description
1) The method DM_defRegApplTask takes the following input parameters:
a) a DM_RegressionModel value model.
b) a DM_MiningData value inputData,
¢) a DM_MiningData value outputData,
d) a CHARACTER VARYING value resultField,

2) The result of the invocation DM_defRegApplTask(model, inputData, outputData, resultField) is
determined as follows:

Case:

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

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

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

d) If resultField is not the alias of a field of type DM_RegResult of outputData, then an exception
condition is raised: SQL/MM Data Mining exception — invalid result field.

e) If model.DM_getRegMdISpec().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_RegApplTask value containing the given arguments.
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9.6.3 DM_getRegAppIMdl Method

Purpose

Return the DM_RegressionModel value representing the regression model contained in the regression
application task.

Definition

CREATE METHOD DM get RegAppl Ml ()
RETURNS DM Regr essi onhbdel
FOR DM RegAppl Task
BEG N

-- Il See Description

END

Description

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

Case:

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

b) Otherwise, it is the DM_RegressionModel value contained in SELF.
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9.6.4 DM_getRegApplData Method

Purpose

Return the DM_MiningData value for input contained in SELF.
Definition

CREATE METHOD DM get RegAppl Dat a()
RETURNS DM M ni ngDat a
FOR DM RegAppl Task
BEG N

-- 1l See Description

END
Description
1) The result of the invocation DM_getRegApplData() is determined as follows:
Case:

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

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

Purpose

Return the DM_MiningData value for output contained in SELF.
Definition

CREATE METHOD DM get RegQut pDat a()
RETURNS DM M ni ngDat a
FOR DM RegAppl Task
BEG N

-- Il See Description

END
Description
1) The result of the invocation DM_getRegOutpData() is determined as follows:
Case:

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

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

Purpose

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

CREATE METHOD DM get RegResFI d()
RETURNS CHARACTER VARYI NG DM _MaxFi el dAl i asLengt h)
FOR DM _RegAppl Task
BEG N

-- Il See Description

END
Definitional Rules

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

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

a) If SELF does not contain a valid representation of a 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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9.6.7 DM_applyRegMd|l method
Purpose

Apply the regression model in the DM_RegApplTask value to each row of the table determined by the
input data in the DM_RegApplTask 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 appl yRegMl ()
RETURNS DM RegAppl Task
BEG N

-- Il See Description

END
Description
1) The result of the invocation DM_applyRegMdl() 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 successful application run, for each row of the table determined by the input data mining data
contained in SELF one row is inserted into the table determined by the output data mining data
contained in SELF. The column values are determined as follows:

a) The value for the column, corresponding to the field of SELF.DM_getRegOutpData() whose alias
name is SELF.DM_getRegResFId(), is the result of the application of the regression model to the
input row. This is a value of type DM_RegResult.

b) For each field of SELF.DM_getRegOutpData(), whose alias name is the same as an alias name of
a field of SELF.DM_getRegApplData(), the value of the corresponding output column is the same
as the value of the corresponding column of the input row.

c) Otherwise, the null value.

© ISO/IEC 2002 — All rights reserved 185



ISO/IEC 13249-6:2002(E)

9.7 DM_RegResult Type and Routines

9.7.1 DM_RegResult Type

Purpose

The DM_RegResult type is description of the result of an application run of a regression model.
Definition

CREATE TYPE DM RegResul t
AS (
DM cont ent CHARACTER LARGE OBJECT(DM MaxCont ent Lengt h)

)
| NSTANTI ABLE
NOT FI NAL

METHOD DM get Pr edVal ue()
RETURNS DOUBLE PRECI SI ON
LANGUAGE SQL
DETERM NI STI C
CONTAI NS SQL
RETURNS NULL ON NULL | NPUT

Definitional Rules

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

Description
1) The DM_RegResult type provides for public use:

a) a method DM_getPredValue().
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9.7.2 DM_getPredValue Method

Purpose

Returns the predicted value contained in the DM_RegResult value.
Definition

CREATE METHOD DM get PredVal ue()
RETURNS DOUBLE PRECI SI ON
FOR DM RegResul t
BEG N

-- Il See Description

END
Description

1) The result of the invocation DM_getPredValue () is a DOUBLE PRECISION value representing the
predicted value contained in SELF.
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10

Status Codes

The character string value returned in an SQLSTATE parameter comprises a 2-character class value
followed by a 3-character subclass value. The class value for each condition and the subclass value or
values for each class value are specified in Table 2.

The "Category" column has the following meanings: "S" means that the class value given corresponds to
successful completion and is a completion condition; "W" means that the class value given corresponds
to a successful completion but with a warning and is a completion condition; "N" means that the class
value corresponds to a no-data situation and is a completion condition; "X" means that the class value

given corresponds to an exception condition.

For a successful completion code but with a warning, the first two characters of the SQLSTATE are equal
to the SQLSTATE condition code class value for warning (defined in Subclause 22.1, "SQLSTATE" in
part 2 of ISO/IEC 9075) and the third character of the SQLSTATE is 'H'.

Table 2 — SQLSTATE class and subclass values

Category | Condition Class | Subcondition Subclass
X SQL/MM Data Mining exception ¥ alias already in use FO1
X SQL/MM Data Mining exception ¥ data and data specification of F02

model not compatible
X SQL/MM Data Mining exception ¥ field already defined FO3
X SQL/MM Data Mining exception ¥ field not categorical Fo4
X SQL/MM Data Mining exception ¥ field not defined in data FO5
specification
X SQL/MM Data Mining exception ¥ field not numerical F06
X SQL/MM Data Mining exception ¥ invalid table name FO7
X SQL/MM Data Mining exception ¥ invalid field name F08
X SQL/MM Data Mining exception T invalid import format F09
X SQL/MM Data Mining exception T invalid input data F10
X SQL/MM Data Mining exception ¥ mining field position out of range F11
X SQL/MM Data Mining exception ¥ model computation failed F12
X SQL/MM Data Mining exception ¥ no logical data specification defined F13
X SQL/MM Data Mining exception ¥ null settings F14
X SQL/MM Data Mining exception ¥ null input data F15
X SQL/MM Data Mining exception T parameter out of range F16
X SQL/MM Data Mining exception ¥ invalid application input data format F17
X SQL/MM Data Mining exception ¥ null model F18
X SQL/MM Data Mining exception ¥ null output data F19
X SQL/MM Data Mining exception ¥ invalid result field F20
X SQL/MM Data Mining exception ¥ model application failed F21
X SQL/MM Data Mining exception ¥ model test failed F22
¥ If the routine is implemented as an SQL-invoked routine, then the first two characters of the

SQLSTATE are equal to the SQLSTATE condition code class for SQL routine exception (defined in

Subclause 22.1, "SQLSTATE" in part 2 of ISO/IEC 9075).
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Otherwise, the routine is implemented as an external routine and the first two characters of the
SQLSTATE are equal to the SQLSTATE condition code class for external routine exception (defined in
Subclause 22.1, "SQLSTATE" in part 2 of ISO/IEC 9075).
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11 Conformance

11.1 Requirements for conformance

A conforming implementation supports a user-defined type by:

1) providing a user-defined type with the name as specified by this part of ISO/IEC 13249, and

2) providing a function for each method of that user-defined type. The signature of the function shall be
identical to the <method selection> determined by subclause <method invocation> of part 2 of

ISO/IEC 9075:1999 and subclause <static method invocation> of part 2 of ISO/IEC 9075:1999
respectively.

A conforming implementation shall support the following user-defined types:
1) DM_LogicalDataSpec

2) DM_MiningData

A conforming implementation shall support at least one of the groups of public user-defined types and
routines specified in subclause 10.2 Claims of conformance.

A conforming implementation does not need to support any of the attributes of user-defined types
introduced by this part of ISO 13249.

11.2 Claims of conformance

Claims of conformance to this part of ISO/IEC 13249 shall state:

1) Which of the following groups of public user-defined types are supported:
a) DM_RuleBldTask, DM_RuleSettings, DM_RuleModel.

b) DM_ApplicationData, DM_ClusBIldTask, DM_ClusSettings, DM_ClusteringModel, DM_ClusResult,
DM_ClusApplTask.

c) DM_ApplicationData, DM_ClasBIdTask, DM_ClasSettings, DM_ClasModel, DM_ClasResult,
DM_ClasTestResult, DM_ClasTestTask, DM_ClasApplTask.

d) DM_ApplicationData, DM_RegBIldTask, DM_RegSettings, DM_RegressionModel, DM_RegResult,
DM_RegTestResult, DM_RegTestTask, DM_RegApplTask.

2) The definitions for all elements and actions that this part of ISO/IEC 13249 specified as
implementation-defined
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Annex A
(informative)

Implementation-defined elements

This Annex references those features that are identified in the body of this part of ISO/IEC 13249 as
implementation-defined.

The term implementation-defined is used to identify characteristics that may differ between
implementations, but that shall be defined for each particular implementation.

A.1 Implementation-defined Meta-variables

1) DM_MaxContentLength is the implementation-defined maximum length of the DM_content attribute of
the introduced user-defined types.

2) DM_MaxClassLabelValuelLength is the implementation-defined maximum length for a value of a class
label.

3) DM_MaxTableNameLength is the implementation-defined maximum length for the name of a table.
4) DM_MaxFieldNameLength is the implementation-defined maximum length for the name of a field.

5) DM_MaxFieldAliasLength is the implementation-defined maximum length for strings representing a
field name within a logical data specification.
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Annex B
(informative)

Implementation-dependent elements

This Annex references those places where this part of ISO/IEC 13249 states explicitly that the actions of
a conforming implementation are implementation-dependent.

The term implementation-dependent is used to identify characteristics that may differ between
implementations, but that are not necessarily specified for any particular implementation.

B.1 Implementation-dependent elements
1) The position of a field in a value of type DM_LogicalDataSpec is implementation-dependent.

2) The position of a class label value in a value of type DM_ClasTestResult is implementation-
dependent.

3) The import and export representation of data mining settings, i.e. a CHARACTER LARGE OBJECT
representation of values of type DM_ClasSettings, DM_ClusSettings, DM_RegSettings, and
DM_RuleSettings, is implementation-dependent.
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Annex C
(informative)

A scenario using the classification technique
This informative annex presents an example technique on how the user-defined types of part 6 of ISO
13249 might be used in a data warehouse environment. The given example uses again classification as
the example case.

The following should be the application scenario:

1) Given a customer table CT of an insurance company with columns C1, C2, ..., C9 and a columnr
containing the risk class of a customer (e.g. 'low', 'medium’, 'high").

2) The objective is to compute a classification model such that the risk for a new customer can be
predicted.

3) It should be possible to re-compute the classification model from time to time to see whether the
model changes over time.

4) It must be possible to test a classification model with a given test table TT also containing columns C1,
C2,...,C9andr.

As indicated in figure 4, the first steps are to define the values of the user-defined types needed to store
the information for a training run, i.e. to create a DM_ClasBIdTask value. Due to requirement 3) the
DM_ClasBldTask value has to be stored to be able run the data mining training several times. For this
purpose the standard assumes to have a table for mining tasks MT with columns ID of type INTEGER
and TASK of type DM_ClasBIdTask. The following list enumerates the steps to define a
DM_ClasBIldTask:

1) Create a DM_MiningData value using the static method DM_defMiningData.

2) Create a DM_LogicalDataSpec value using the method DM_genDataSpec of the DM_MiningData
value.

3) Create a DM_ClasSettings value using the default constructor and assign the DM_LogDataSpec
value.

4) Declare the column named ‘r’ as the target field using the DM_setClasTarget method.
5) Create a DM_ClasBldTask value using the DM_defClasBldTask method.
6) Store the newly created DM_ClasBldTask value in table MT.

All the steps described above can be expressed as a single SQL statement:
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W TH MyData AS (
DM M ni ngbat a: : DM _def M ni ngbat a(' CT" )

)
I NSERT | NTO MI' (1D, TASK)

VALUES (
11
DM Cl asBl dTask: : DM def Cl asBl dTask(
MyDat a, NULL,

(new DM Cl asSettings())
. DM used asDat aSpec( MyDat a. DM genDat aSpec())
). DM cl asSet Target (' r")

)

Now that the DM_ClasBIdTask value is generated and stored in the MT table, the classification training
can be initiated and the classification model is computed. Since the model shall be used in later
application and test runs, it is stored in a table MM having two columns ID of type integer and MODEL of
type DM_ClasModel:

| NSERT | NTO MM (1D, MODEL)
VALUES (

11
MyTask. DM bui | dCl asModel ()
)

A simple test of the model can be done using the data used to train the model:

SELECT MODEL. DM t est Cl asModel (DM M ni ngDat a: : DM def M ni ngData(' CT'))
FROM MM
WHERE ID = 1

Again the table used to train the model is used in the following example for an application of the model:

W TH MyModel AS (
SELECT MODEL FROM MM
WHERE ID = 1

)
SELECT C1, C2, C3, 4, C5, Ce6, Cr7, C8, (9,
MyModel . appl yModel (
DM Appl i cati onDat a: : DM i npAppl Dat a(

'<Cl>' + Cl1 + '</C1> +
'<C2>' + C2 + "</ C2>' o+
'<C3>' + C3 + '"</C3> +
'<C4>' + 4+ </ A>T+
'<C5>' + C5 + '</C5>' +
'<C6>' + C6 + '</Co> +
'<C7>' + C7 + '</C7> +
'<C8>' + C8 + '</C8>' +
'<CO>' + C9 + ' </ CO>'
\ )
FROM CT
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An index entry appearing in boldface indicates a range of pages where a user-defined type is defined in
this part of ISO/IEC 13249. All other index entries appear in roman type.

An index page number appearing in boldface indicates a page or range of pages where the attribute,
routine, or user-defined type is specified. An index page number appearing in italics indicates a page
where the word, phrase, attribute, routine, or user-defined type is defined. An index page number

appearing in roman type indicate a page where the word, phrase, attribute, routine, or type was used.

—A—
application
data....cocceeviiiie 12,13, 28,79
phase.......ccooociiiiiiniinnn, 3,4,7,9,10, 12, 28
TESUIL .eeiieiiiie e 13
FASK e 4
application data..........cccccevveeeiiiciiiineee e, 135
application phase ........cccccceeeeiiiiciiiece e, 178
association rules ..........cccccceeeiiiiiiiiieneeenn. 3,9 14
build task........ccooveiiiiiiiien 46, 47, 55
OOUP- e 44
MOAEl ..ccoviiiiieiiiiie e 31,50, 51, 52,53
101 o] oL ] o S 3, 36, 37
—C-
categorical......cccccoovviiiiieeieei i See field type

class label. 3, 4, 6, 9, 10, 13, 101, 104, 128, 131,
141, 142, 143, 191, 192

classification.................. 3,4,6,7,9, 10, 13, 193
application........cccccceeee i 117
application result............cccovveveeiiiicciiieennn, 141
build task........cccoeeeveiriirinnnne. 12, 106, 120, 193
(o0 1S N = (= 3,98, 99, 119
(= (0] 3,113,129

model 4, 12, 93, 112, 113, 115, 116, 124, 135,
194

Settings ..oooevvvviieieee e 103, 108, 111, 193
LESTS A (TS U | PP PPPPPPPRS 128
ClUSEEr ..ot 4,61, 62,78,91
(o] 1015 (=1 11 0T [ SRR 4,9
application.........ccccceeeivicciiieee e, 79, 81
application result...........ccocoeeveeiiniiieeee s 90
build task........coccveiiiiiiiien 69, 70, 80
(010 ]e (=1 IR 73,74,76,77,84
SEHNGS «ooeeiiiiieee e 56, 70, 72
TrAINING e 73

compatible.... 23, 70, 79, 84, 108, 117, 118, 124,
135, 156, 165, 166, 172, 180

confidence......ccooovveveeeeeennnnn. See rule confidence
—-D-
data mining
TESTTASK veviiiee i 5
data mining
classification .........ccocceevvnnnnen. See classification
(o1 [0 1) (] G See cluster

© ISO/IEC 2002 — All rights reserved

clustering .......cccveeveeeeiniiiiiieeenn. See clustering

010 o [= PR 3,4,5

segmentation.........ccccccoevevvvnennn. See clustering

BASK ceeee et 5

tESE rESUIL ... 5
data mining

MOEL.....coiiiiiiiiie e 5
data mining

MOAEL...eiiiiiiiiie e 6
data mining

MO ..eiiiiiiiiie e 7
data mining

MOAEL.c.eiiiiiiiiie e 7
data mining

MOEL.....coiiiiiiii e 7
data mining

MOEL.....coiiiiiiiii e 9
data mining

MOl 10
data mining

MOAEL.cciiiiiiiie e 10
data mining

MO ceiiiiiiiie e 12
data mining

MOAEL.ceiiiiiiiie e 13
data mining

TASK e 13
data mining

MOAEL......oiiiiiiiiiiie e 13
data mining

MOEL......oiiiiiiiiiiie e 13
data mining

MOUEL.cciiiiiiiie et 13
data mining

MOAEL.cciiiiiiiie e 13
data mining

MOl 13
data mining

MOEL......oiiiiiiiiii e 28
DM_ApplicationData............cccveeeeenn. 13, 28, 117
DM_ClasAppITask ......cccccveeevvicvvieereeee i, 133
DM_ClasBIdTask .......cccceeevviviviiiiieee e, 106
DM_ClasModel ......ccoooeeeiiiiiiiiiiiiiiieeeeee e, 113
DM_ClasResult.......cccooeeiiiiiiiiiiiiieieeeeeee e, 141
DM_CIlasSettings ........cueeveeeiriiiiiiiieieeeee i 93
DM _ClasTestResult..........ccoeeeeeeiieiiiiiiie e, 128
DM_ClasTestTasK ......ccoeeevvviiieeiiiiieieeeee e, 123
DM_CIlusAppITask ........ceeeiiiiiiiiiiiiieeeiiie 82

195



ISO/IEC 13249-6:2002(E)

DM_ClusBIdTaskK ........cceeeeereveeereeeeeeeeeeeeeeeeeeeeen, 69
DM_ClusResuUlt ..........coevvvviieiiiiiiiieieeeeeeeeeeeeeee, 90
DM_CIUSSEttiNgS ...ccveeeeeiiiiiiiiiieee e 56
DM_ClusteringModel...........ccccceeeviiiiiiiinreeennns 74
DM_LogicalDataSpec ......cccccevereeeiirivvierrrenennnnns 15

DM_MaxClassLabelValueLength..128, 131, 141,
191

DM_MaxContentLength ... 15, 24, 28, 30, 31, 33,
34, 35, 46, 51, 52, 53, 56, 57, 59, 60, 69, 74,
76, 77, 82, 90, 93, 94, 96, 97, 106, 113, 115,
116, 123, 128, 133, 141, 144, 145, 146, 147,
154, 161, 163, 164, 171, 176, 178, 186, 191

DM_MaxFieldAliasLength 17, 18, 20, 21, 22, 26,
44, 45, 84, 88, 104, 105, 122, 135, 139, 152,
153, 170, 180, 184, 191

DM_MaxFieldNameLength ...................... 26, 191
DM_MaxTableNamelLength...................... 25,191
DM_MiniNgData .....cccceevvvivviiieieeeeiiniieeeeeeee e 24
DM_RegApPpPITask........ccccvvveeieeeisiiiiiieeeeeen 178
DM_RegBIdTasK.........occcvvvveveeeiiiiiiiiieee e 154
DM_RegressionModel.........ccccccoevvvvvvireeeennns 161
DM_RegReSUIt........ccooiiiiiiiiieeeiieeeee e 186
DM_RegSettings ......ccooveriviiiiiiieeeiiiiiieeeeeeenn 144
DM_RegTestResult.........cccceeieiiiiiiiiiieeaeee 176
DM_RegTestTask ........ccccvveeeiiiiiiiiiiiiieeeeenn 171
DM_RuleBIdTask ........cccoevveveviivieiiiiiieiiieeeeiennns 46
DM_RuleModel .........ccooovcviiiiiieeeiiiiiiieeeeee e 51
DM_RuUleSEttiNgS ..evvveeeeeciiiiieeee e 31, 49
—F—
field
ACHIVE .o 3
Alias .veeeeei 4,25, 26, 27
[oTo (o= | IR 6
[F=T0 1= 17, 18, 20, 21, 22
type
categorical............ 3, 6,13, 27, 44, 102, 104
[oTo | Tor | 6, 13, 21, 22, 27
numerical ............occuueeee. 4,6, 14, 27, 29, 152
—-G-—
Lo (0¥ o 3,45
—L—

logical data specification .... 6, 12, 13, 15, 27, 29,
42, 43, 67, 68, 81, 84, 102, 103, 117, 118,
121, 124, 135, 150, 151, 166, 169, 172, 180,
193

—M—

mining data. 4, 12, 24, 25, 42, 67, 102, 118, 166,
193

196

mining model.................. See data mining model

mining task...........cccveeeeenn. See data mining task

model ......cooeeiiiiiiiiiiiinnn, See data mining model
—P—

PMML....coviiiiiiiieiiiee e 2,52,76,115, 163

predicted value..........ccccccceennnne 6,7,9,142, 187

pPrediCtion error.......ccvvveveveee v 177

Q-
QUAITIEY ..o 10, 13,92
—-R-—

FEQIESSION ..oviiiiiiiiiiieieee e 4,6,7,9
application ... 165
application result ..........ccccceveee i, 186
model......ccccevviiiiiiiiiee 160, 161, 163, 164
SEtINGS ovvee e 144, 156, 159
tASK .ot 154, 156, 168
test result.......ccoo v 176
training...oeeeeeve v 150, 159, 160, 167
training data........cccccceeevvviiiiieee e 156, 157
Validation ..........oeeiiiiiieiiiiee e 167

ST U= 148, 167

rule confidence...........cccocuueee.. 10, 14, 38, 39, 143

rule confidence.........ccceeeeeiee, 6

—-S—

SEHINGS..co it 5,12

similarity scale.........oooouiiiiiiiii 6

sourcetable ..........ocooe 6, 25

iy

target field .....4, 6, 7, 14, 93, 102, 104, 105, 122,
144, 152, 153, 193

172 1] QSR See data mining task

testdata.....cccccevviieieiiie 124, 172

testresult ...... 13, 118, 166, See data mining:test
result

testing phase..4, 5, 7, 10, 12, 118, 129, 166, 177

training data .7, 24, 48, 70, 71, 84, 108, 109, 180

training phase ...5, 7, 9, 10, 12, 14, 72, 111, 112,
119, 194

validation data............ccccocveene 108, 110, 156, 158
validation phase..................... 3,5,7,13,98, 119

© ISO/IEC 2002 — All rights reserved



	Foreword
	Introduction
	B
	A.1	Implementation-defined Meta-variables
	B.1	Implementation-dependent elements

	I
	Index

