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Foreword

ISO (the International Organization for Standardization) and |EC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are members
of 1SO or IEC participate in the devel opment of International Standards through technical committees
established by the respective organization to deal with particular fields of mutual interest. Other
international organizations, governmental and non-governmental, in liaison with ISO and |EC, also take
part in the work.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 3.

In the field of information technology, 1SO and |EC have established ajoint technical committee, I1SO/IEC
JTC 1. Draft International Standards adopted by the joint technical committee are circulated to national
bodies for voting. Publication as an International Standard requires approval by at least 75 % of the
national bodies casting a vote.

Attention is drawn to the possibility that some elements of this part of 1SO/IEC 13249 may be the subject of
patent rights. 1SO and IEC shall not be held responsible for identifying any or all such patent rights.

International Standard | SO/IEC 13249-2 was prepared by Joint Technical Committee ISO/IEC JTC 1,
Information Technology, Subcommittee SC32, Data Management and interchange.

I SO/IEC 13249 consists of the following parts, under the general title Information technology — Database
languages — SQL Multimedia and Application Packages

- Part 1: Framework
- Part 2: Full-Text

- Part 3: Spatial

- Part 5: Still Image

Annexes A and B of this part of ISO/IEC 13249 are for information only.

© ISO/IEC 2000 - All rights reserved iX
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I ntroduction

The purpose of this International Standard is to define multimedia and application specific types and their
associated routines using the user-defined features in 1SO/IEC 9075.

This document is based on the content of 1SO/IEC International Standard Database L anguage (SQL).
The organization of this part of ISO/IEC 13249 is as follows:
1) Clause1l, "Scope", specifies the scope of this part of ISO/IEC 13249.

2) Clause 2, "Normative references”’, identifies additional standards that, through reference in this part of
ISO/IEC 13249, constitute provisions of this part of 1SO/IEC 13249.

3) Clause 3, "Definitions, notations, and conventions', defines the notations and conventions used in this
part of ISO/IEC 13249.

4) Clause 4, "Concepts', presents concepts used in the definition of this part of |SO/IEC 13249.
5) Clause5, "Full-Text Types', defines the full-text user-defined types and associated routines.

6) Clause 6, "Structured Search Pattern Types', defines afamily of user-defined types to provide for the
construction of structured search patterns.

7) Clause7, "FullText_Token Type and Routines', defines the user-defined Full Text_Token type.

8) Clause 8, "SQL/MM Full-Text Thesaurus Schema’, defines the SQL/MM Full-Text thesaurus schema
used to define the thesaurus related routines.

9) Clause9, "SQL/MM Full-Text Information Schema", defines the SQL/MM Full-Text Information
Schema.

10) Clause 10, "SQL/MM Full-Text Definition Schema', defines the SQL/MM Full-Text Definition
Schema.

11) Clause 11, "Status Codes', defines the SQLSTATE codes used in this part of 1SO/IEC 13249.
12) Clause 12, "Conformance”, defines the criteria for conformance to this part of ISO/IEC 13249.

13) Annex A, "Implementation-defined elements’, is an informative Annex. It lists those features for
which the body of this part of 1SO/IEC 13249 states that the syntax or meaning or effect on the
database is partly or wholly implementation-defined, and describes the defining information that an
implementor shall provide in each case.

14) Annex B, "Implementation-dependent elements”, is an informative Annex. It list those features which
the body of this part of 1SO/IEC 13249 states explicitly that the syntax or meaning or effect on the
database is implementation-dependent.

In the text of this part of 1SO/IEC 13249, Clauses begin a new odd-numbered page, and in Clause 5, "Full-

Text Types', through Clause 12, "Conformance", Subclauses begin anew page. Any resulting blank space
is not significant.

X © ISO/IEC 2000 - All rights reserved
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I nfor mation technology — Database languages —
SQL Multimedia and Application Packages —
Part 2: Full-Text

1

Scope

This part of ISO SQL/MM:

a)
b)
<)
d)

e

introduces the Full-Text part of |SO/IEC 13249,

gives the references necessary for this part of 1SO/IEC 13249,

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

defines the full-text user-defined types and their associated routines.

© ISO/IEC 2000 - All rights reserved Scope 1
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2 Normative refer ences

The following standards and publicly available specifications contain provisions that, through referencein
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 1SO/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
document referred to applies. Members of IEC and 1SO maintain registers of currently valid International
Standards.

2.1 International standards

ISO/IEC 9075-1:1999, 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 13249-1:1999, Information technology — Database languages — SQL Multimedia and
Application Packages — Part 1: Framework.

2.2 Publicly available standards

ANSI/NISO Z39.19-1993, American National Standard for Information Systems/National Information

Standards Organization, Guidelines for the Construction, Format, and Management of Monolingual
Thesauri.

© ISO/IEC 2000 - All rights reserved Normative references 3
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3 Definitions, notations, and conventions
3.1 Definitions

For the purpose of this part of 1SO/IEC 13249, the following definitions apply.
3.1.1 Definitions provided in Part 1

This part of 1SO/IEC 13249 makes use of al terms defined |SO/IEC 13249-1.
3.1.2  Definitions provided in Part 2

3.1.2.1
broader term
A superordinate term in a hierarchical relation (e.g. abroader term for "SQL" is "Database Language”).

3.1.2.2
coordinate relation
A formal relation juxtaposing terms or classes of terms.

3.1.2.3
hierarchical relation
A formal relation between two terms or classes in which one term is subordinate to the other term.

3.1.24
narrower term
A subordinate term in a hierarchical relation (e.g. a narrower term for "SQL" is"SQL/MM™).

3.1.25
preferred term
A term chosen as a descriptor from a set of equivalent terms (e.g. a preferred term for " Structured Query

Language" is"SQL").

3.1.2.6
related term
A term connected to another term by a coordinate relation (e.g. arelated term for "SQL" is"DB2").

3.1.2.7

soundex term

A term having a different form though its pronunciation is similar to another term. (e.g. a soundex term for
"there" is"their").

3.1.2.8

synonym term

A term having a different form but a similar meaning to another term (e.g. a synonym term for "SQL/MM"
is"SQL Multimedia and Application Packages").

3.1.29
top term

The broadest term in a hierarchical relation. If it is defined that "Computer Language” is a broader term of
"Database Language, then the top term of "SQL" is"Computer Language”.

3.1.3 Definitions taken from ISO/IEC 9075

© ISO/IEC 2000 - All rights reserved Definitions, notations, and convetions
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This part of ISO/IEC 13249 makes use of the following terms defined in 1SO/IEC 9075:

3.1.31
contain

3.1.3.2
immediately contain

3.1.3.3
simply contain

3.1.34
SQL-invoked routine

3.1.4  Definitions taken from ANSI/NISO Z39.19
This part of ISO/IEC 13249 makes use of the following terms defined in ANSI/NISO Z39.19:

3.14.1
thesaurus

3.2 Notations

The notations used in this part of |SO/IEC 13249 are defined in |SO/IEC 13249-1.
3.3 Conventions

The conventions used in this part of 1ISO/IEC 13249 are defined in 1 SO/IEC 13249-1.

6 Definitions, notations, and conventions © ISO/IEC 2000 - All rights reserved
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4 Concepts
4.1 Text model

Text as modeled by the types and routines of this part of | SO/IEC 13249 is any sequence of characters
which represents one of the following:

* asingleword,

* asequence of words,

* asingle sentence,

* asequence of sentences,
* asingle paragraph,

* asequence of paragraphs.

A sentence consists of one or more words. A paragraph consists of one or more sentences.

When modeled as a value of the Full Text type of this part of ISO/IEC 13249 atext value is associated with
aspecific language. The recognition of word, sentence and paragraph boundariesis largely governed by
language specific rules, conventions, and heuristics. It isimplementation-defined which of these rules,
conventions, and heuristics are applied by a given implementation.

4.2 Text identification facilities

For identifying specific Full Text valuesin collections of FullText values this part of |SO/IEC 13249
provides facilities for testing whether atext represented by a given Full Text value matches a certain pattern
(i.e. whether that pattern occursin that text).

Like text, patterns are sequences of characters, representing one of the following:

¢ asingleword (patterns of the form <word>),

* aset of words (patterns of the form <word> with wild card characters, patterns of the form <token list>,
patterns of the form <stemmed word>, patterns of the form <expansion function invocation>, or certain
patterns of the form <text literal list>),

e aphrase, i.e. arepresentation of a sequence of words (patterns of the form <phrase>),
* aset of phrases (patterns of the form <phrase> with wild card characters, patterns of the form <stemmed

phrase>, patterns of the form <expansion function invocation>, or certain patterns of the form <text
literal list>),

¢ aset of words and/or phrases (patterns of the form <text literal list> or patterns of the form <expansion
function invocation>),

* setsof two or more patterns, each either consisting of a single word or phrase, or a set composed of
context patterns (patterns of the form <Proximity expansion>, or patterns of the form <context
condition>),

¢ patterns formed by patterns and Boolean operators for negation, conjunction, or disjunction (patterns of
the form <search expression> | <search term>, patterns of the form <search term> & <search factor>,
or patterns of the form NOT <search primary>).

Each word pattern and single phrase pattern is either explicitly or implicitly associated with a specific
language.

© ISO/IEC 2000 - All rights reserved Concepts 7
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To illustrate the effects of patterns the following text samples represented by values of the Full Text type (to
be referred to as firstSample, secondSample, and thirdSample) will be used:

firstSample:

As assumed by this International Standard, every text value is

associ ated with a specific |anguage. The recognition of word,
sentence and paragraph boundaries is |largely governed by | anguage
specific rules, conventions, and heuristics; it is inplenentation-
defi ned which of these rules, conventions, and heuristics are applied
by a given inplenmentation.

secondSample:
The test
firstSanple.Contains(’ "International" ') =1

succeeds since the word /nternational is contained in this text
sanpl e.

thirdSample:
die O warfel
4.2.1 Single word patterns (patterns of the form <word>)
Single word patterns are the most basic pattern and they consist of a sequence of characters which are for a

given language admissible in words. That sequence of charactersis decorated by aleading and trailing
double quote character, as in the following example:

" "International

NOTE 1 - The blank characters outside of double quote charactersin the above example are not significant.
They have been added simply to ensure readability of the example text.

NOTE 2 - A list of <key word>sthat can be used in patternsis given in Subclause 5.3.2, "FT_Pattern Key
Words'. Although these <key word>s are shown in upper case in subseguent examples, methods that
accept arguments containing these <key word>s are invariant to the case of these <key word>s.

A text value matches aword pattern if it contains at least one word which matches that pattern. Thus, the
test:

firstSample.Contains(' "International” ') = 1
succeeds since the word International is contained in firstSample.
4.2.2 Single phrase patter ns (patterns of the form <phrase>)
Single phrase patterns represent a sequence of words. Each such word is represented in the same way as the
word in asingle word pattern. Where needed by a given language an implementation-defined word
separator is used. In the following example the word separator is a blank character. Like single word
patterns, single phrase patterns are decorated by aleading and trailing double quote character, asin the

following example:

" "International Standard" '

8 Concepts © ISO/IEC 2000 - All rights reserved
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A text value matches a single phrase pattern if it contains at least one sequence of words, such that, for
every word in that sequence, the i-th word of the sequence matches thei-th word of the phrase pattern.
Thus, the test:

firstSanple.Contains(’ "lInternational Standard" ') =1
succeeds since the word sequence International Standard is contained in firstSample.
4.2.3 Patterns representing sets of single words
Patterns representing a set of words can be specified in one of the following ways:
4.2.3.1 Patterns of the form <word> with wild card characters

By using the wild card characters underscore (_) or percent (%) in any character position of a single word
pattern a possibly unlimited number of single word patterns are effectively specified. For instance, in the
following example:

' "Standard " ’

the underscore stands for any single character. Accordingly this pattern represents as many words (not all
of them necessarily meaningful) as there are characters. When the percent wild card is used, the number of
virtually represented single word patternsis infinite since this wild card character represents any sequence
of characters (including the empty one). A text value matches such a pattern if it contains at least one word
which matches one word out of the set of word patterns effectively represented by that pattern. Thusthe
test:

firstSanple.Contains(’ "Standard% ') =1

succeeds since the pattern matches the word Standard (note that the word Standards would also be
matched). The test:

firstSanple.Contains(’ "Standard " ') =1

fails since there is no word in firstSample which starts with Sandard and ends with some other character
(suchas"s").

4.2.3.2 Expansion facility patterns

Expansion facility patterns enable one to effectively generate a set composed of single word (and/or single
phrase) patterns from a starting term which represents a single word such asdatabase (note that asingle
phrase is also admissible as the starting term). Depending on the specific generation being specified the
generated terms (i.e. single word or single phrase patterns) may be:

¢ termswhich sound similar to the generating term,

* termswhich are broader terms for the generating term,
¢ termswhich are narrower terms for the generating term,
* termswhich are synonyms of the generating term,

¢ termswhich are preferred terms for the generating term,
* termswhich arerelated to the generating term,

¢ termswhich are top terms of the generating term.

© ISO/IEC 2000 - All rights reserved Concepts 9
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A text value matches such a pattern if it contains at least one word which matches the single word patterns
effectively represented by that pattern. Thusif the thesaurus computer science has been set up in such a
way that list and sequence are synonyms to each other the test:

firstSanpl e. Contains(’ THESAURUS "conputer science"
EXPAND SYNONYM TERM CF "list" ') =1

(which uses a synonym expansion pattern) will succeed.
4.2.3.3 Enumeration of single word patterns (<token list> and certain <text literal list> patterns)

An enumeration of single word patterns consists of acomma separated list of single word patterns, asin the
following example:

" ( "Standard", "International", "nethod" )

Any of the single word patterns may contain wild card characters, asin the following example:

" ( "Standard", "International ", "method" ) '’

When wild card characters are used the number of words effectively represented by a patternislarger than
the number of its constituent single word patterns.

A text value matches such a <token list> pattern if it matches at least one of its constituent patterns. <token
list> patterns can only be used as constituent patterns of <Proximity expansion> patterns.

4.2.3.4 Patterns representing sets of words with a common base reduced form (patterns of the form
<stemmed word>)

Patterns of the form [ STEMMED ] FORM OF <word> are effectively treated as a set of <word> patterns,
such that al elements of that set have the same base reduced form. For example:

STEMMED FORM OF ' "mice" '

will betreated as if

( "nouse" , "nmce" ' )
had been specified.
Therefore atext value matches a <stemmed word> pattern if it matches the equivalent <token list> pattern.

A text value matches a <stemmed word> pattern if it contains at |east one word which when replaced by its
base reduced form matches the base reduced form word pattern represented by that pattern. Thus, the test:

firstSanpl e. Contai ns(’ STEMMED FORM CF "Standards"” ') =1

succeeds since the base reduced form of Sandards is Sandard which in turn is contained in firstSample.

10 Concepts © ISO/IEC 2000 - All rights reserved
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4.2.4 Patterns formed by sets of single phrases

Patterns representing a set of phrases can be specified in one of the following ways:
4.2.4.1 Patterns of the form <phrase> with wild card characters

Within single phrase patterns wild card characters may be used as follows:

* within every constituent word representation any wild card character may be used as in the following
example:

"I nternational Standard®%

Effectively amultitude of single phrase patternsis generated this way such that every possible
combination of generated word representations and word representations without wild card characters
(taking the proper word positions into account) are reflected by one of the resulting single phrase
patterns.

* instead of aword representation a single percent (%) wild card character may be used asin the
following example:

" "this % Standard" '’

Used thisway the wild card character represents an arbitrary optional word. Thus the above pattern
effectively represents atwo word phrase, i.e.:

" "this Standard" '’

and an infinite number of three word phrases each having this and Standard asitsfirst and last word,
respectively.

The two styles of using wild card characters can be combined.

A text value matches a single phrase pattern with wild card characters if it matches at least one of the
patterns effectively generated from that pattern. Thus the test:

firstSanple.Contains(’ "this % Standard% ') =1

succeeds since the pattern represents (among others) the word sequence this International Sandard which
is contained in firstSample.

4.2.4.2 Expansion facility patterns

Expansion facility patterns enable one to effectively generate a set composed of single phrase (and/or single
word) patterns given a starting term which represents a phrase such as data base (note that asingle word is
also admissible as the starting term). Depending on the specific generation being specified the generated
terms (i.e. single word or single phrase patterns) may be:

* termswhich sound similar to the generating term,

¢ termswhich are broader terms for the generating term,
* termswhich are narrower terms for the generating term,
¢ termswhich are synonyms of the generating term,

* termswhich are preferred termsfor the generating term,
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¢ termswhich arerelated to the generating term,
* termswhich are top terms of the generating term.

A text value matches such a pattern if it contains at least one phrase which matches one of the single phrase
patterns effectively represented by that pattern. Thus, if the thesaurus computer science has been set up in
such away that rule of thumb and heuristics are synonyms to each other then the test:

firstSanpl e. Contains(’ THESAURUS "conputer science"
EXPAND SYNONYM TERM OF "rule of thumb" ') =1

(which uses a synonym expansion pattern) will succeed.
4.2.4.3 Enumeration of single phrase patterns (certain <text literal list> patterns)

An enumeration of single phrase patterns consists of a comma separated list of single phrase patternsasin
the following example:

" ( "this % Standard", "lInternational Standards" ) °’

If one of the constituent patterns contains wild card symbols then the number of phrase patterns effectively
represented by this pattern islarger than the number of its constituent single phrase patterns.

A text value matches such a <text literal list> pattern if it matches at least one of its constituent patterns.
<text literal list> patterns can only be used as constituent patterns of <context condition> patterns.

Note that a <text literal list> pattern may contain both single word patterns and single phrase patterns.

4.2.4.4 Patterns representing phrases with common base reduced forms (patterns of the form
<stemmed phrase>)

Patterns of the form [ STEMMED ] FORM OF <phrase> are effectively treated as a set SPP of <phrase>
patterns, which is constructed as follows:

Let N be the number of <phrase part representation>s PPRi simply contained in <stemmed phrase>. Let Ni
be 1 (one) if PPRi represents an optional word. Otherwise, let Ni be the number of <phrasepart
representation>s WPIij that share the base reduced form of PPRi. Let SPP be such that SPP contains N1 *
... * NN <phrase> patterns.

For a given <phrasepart representation> i there are only occurrences of WPij and every WPij occursin that
position. For example,

" STEMVED FORM OF GERMAN "I nternati onal e Standards" '’

istreated as

" ( GERMAN "International Standard",
GERVMAN "I nternati onal er Standard",
GERVMAN "I nternati onal es Standard",
GERVMAN "I nt er nati onal em St andar d",
GERMAN "I nternational e Standard",
GERVMAN "I nternati onal en Standard",

-)

Therefore atext matches a <stemmed phrase> pattern if it matches one of the <phrase> patterns of SPP.
This condition can be rephrased as: A text value matches a <stemmed phrase> pattern if it contains at least
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one phrase which when replacing each contained word by its base reduced form matches the transformed
phrase pattern that is obtained from the <stemmed phrase> by replacing each contained <phrasepart
representation> by one of its base reduced forms. Thus, the test:

firstSanpl e. Contains(’ STEMVED FORM OF GERVAN
"Internationale Standards" ') =1

succeeds since the phrase International Standards is contained in firstSample.

4.2.5 Patterns specifying context conditions

Patterns for context conditions specify first a set of two or more subpatterns each effectively specifying a set

of single word and/or single phrase patterns, and second awindow inside of which all subpatterns must be

matched.

4.2.5.1 <Proximity expansion> patterns

A <Proximity expansion> pattern is characterized by:

1. afirst and second pattern each representing either a single word pattern or a set of single word patterns,

2. awindow width which is specified by an integral number of structural units; predefined units are
characters, words, sentences, and paragraphs.

3. anindication whether the matches are required to occur in order or not.

For reference purposes these constituents are marked in the example below:

" ( "Standards", "lInternational" ) -- first pattern
NEAR "I anguage" -- second pattern
WTH N O -- nunber of units
SENTENCES -- kind of unit
I N ORDER -- matches to occur in order

) )
A text value matches a <Proximity expansion> pattern if al the conditions below are met:
1. Thetext value matches the first pattern.

2. Let QubSbe asubstring of the text value such that:
o it startswith the first specified unit (character, word, etc.) that is or contains the first character of
the portion that matches the first pattern,
» itslengthis1 (one) plus the number of units as specified in the <Proximity expansion> pattern.

3. SubS matches the second pattern.

4. If order has been specified then the portion matching the second pattern must not precede the portion
matching the first pattern.

Thus the test:
firstSanple.Contains(’ ("Standards", "International" )
NEAR "I anguage"

W TH N O SENTENCES
INORDER ') =1
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succeeds since the first sentence of firstSample contains the words International and language such that the
first one occurs prior to the second one. Note that the text matches the pattern although it does not contain
the word Standards.

4.2.5.2 <context condition> patterns

A <context condition> pattern is characterized by:

1. two or more patterns S each representing either a single word pattern, a set of single word patterns, a
single phrase pattern, a set of single phrase patterns, or a set the elements which are single word and/or
single phrase patterns.

2. aspecification of awindow which may be 1 (one) SENTENCE or 1 (one) PARAGRAPH wide.

Using this notation the example pattern of the previous Subclause is respecified as:

" ( "Standards", "International" ) -- first pattern
I N SAME SENTENCE AS -- w ndow specification
"l anguage" '’ -- second pattern

<context condition> and <Proximity expansion> patterns complement each other. The <Proximity
expansion> pattern is more flexible with respect to the window and order specifications but allows for two
subpatterns only. In contrast, the <context condition> pattern is more restrictive with respect to the
windows that can be specified but allows for more than two patterns to be matched within a given window.

A text value matches such a <context condition> pattern if it contains at least one sentence (paragraph)
which matches every pattern S.

4.2.6 Patterns involving Boolean operators
4.2.6.1 Patterns involving OR operators

Subpatterns of any form can be combined into new patterns by forming an "|" separated list of those
subpatterns as in the following example:

' "Standard" | "International" | "language" ’

A text value matches such a pattern if it matches at least one of its subpatterns. Thus the test:
secondSanpl e. Contai ns(’ "Standard" | "International" | "language" ')=1

succeeds since secondSample contains the word International .

4.2.6.2 Patterns involving AND operators

Subpatterns of the form <search factor> can be combined into new patterns by forming an "&" separated
list of those subpatterns asin the following example:

"Standard" & "lInternational" & "language"

A text value matches such a pattern if it matches al of its subpatterns at least once. Thus the test:

firstSanpl e. Contains(’ "Standard" & "International" & "l anguage" ')=1

succeeds since firstSample contains each of the words Standard, International, and language.
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4.2.6.3 Patterns involving negation

Patterns of the form <search primary> can be negated by prefixing them with NOT asin the following
example:

"NOT "International Standard" °’

A text value matches such a pattern if the pattern prefixed by NOT does not match that text. Thus the test;
secondSanpl e. Cont ai ns(’ NOT "I nternational Standard" ') =1

succeeds since the text secondSample does not contain the phrase International Sandard.

4.2.6.4 Precedence of Boolean operators

Boolean operators take precedence over each other in the following order:

e NOT
* &

°
Thus the test:

secondSanpl e. Contai ns(’ NOT "International Standard" & "test" ') =1
succeeds since the text secondSample contains the word test but not the phrase International Sandard.

The precedence can be overridden by putting parenthesis around subpatterns. For example if the previous
test is changed by putting the pattern following NOT into parenthesis:

secondSanpl e. Contai ns(’ NOT ("International Standard" & "test") ')=1

then this test will succeed since the text secondSample does not simultaneously contain both the word test
and the phrase International Standard.

4.2.7 ldentification of Full Text values which are pertinent to a given text
Patterns of the form IS ABOUT <phrase> alow for the identification of Full Text values which in an
implementation-defined way "is about" or is pertinent to <phrase>. Depending on the criteriaan

implementation applies when evaluating a pattern, the test

firstSanple.Contains(’ IS ABOUT "International Standard on text
search facilities" ') =1

will succeed or not.

43 Text ranking facilities

When atext value matches a certain pattern there is no indication on how well the text is characterized by
that pattern. For instance atext matches the pattern:

" ( "Standard", "International", "method" )
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if at least one of the pattern’swords (e.g. Sandard) occurs at least once in that text. The method Contains
used for performing the test gives no indication about the number of matching words or about the number of
occurrences of these words in the text value.

For that end this part of 1SO/IEC 13249 provides a Rank method for the Full Text type. This method takes
any pattern that can also be used for text identification asin the following example:

firstSanple.Rank(’ ( "Standard", "International", "nethod" ) ')

The Rank method returns a rel evance measure as a non-negative floating point number where larger
numbers mean a better match between the text value (firstSample in the above example) and the given
pattern. The exact relationship between atext value and a pattern and the associated rank valueis
implementation-defined.

44  Language aspects

All values of the Full Text type are associated with a specific language. The same effectively holds for
patterns of the forms:

e <word>,

* <stemmed word>,
¢ <phrase>,

* <stemmed phrase>.

Language information is required for:

* recognition of word, sentence, and paragraph boundaries,

* expansion of words into sets of patterns composed of similarly sounding words,
* recognition of matches using base reduced forms,

* treatment of stop words,

¢ word normalization.

4.4.1 Multilingual texts and patterns

Patterns may be composed of subpatterns that are associated with different languages asin the following
example:

" ENGLISH "die" & GERMAN "Wadrfel" '

Multilingual patterns can be very useful. In asetting with German as the default language the word die
would be ignored as a stop word while it is not when marked as an English word.

In contrast text values of the Full Text type are associated with a single language only. However, a
conforming implementation is not required to enforce that the text contents of aFullText valueis strictly
monolingual. Instead any language specific processing of this text is performed according to the rules,
conventions, and heuristics (which in turn are implementation-defined) of the language associated with the
given FullText value.

When matching text values against patterns differing text and pattern languages may be appropriate asin the
test:

thirdSample.Contains(' ENGLISH "die" & GERMAN "Wiirfel" ) = 1
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Thistest will succeed if the language of thirdSample happens to be English and Wiirfelis accepted as a
word according to structural criteria. Thetest will not succeed if the language is German and dieis
recognized as a stop word. Note that die (i.e. the feminine form of the) is most likely to be one of the
implementati on-defined stop words.

4.4.2 Treatment of stop words

Stop words are words that occur in text values at a probability which makes these words useless for text
identification purposes. It primarily depends on the language whether some word (e.g. die) isto be treated
as astop word or not. Other factors such as the universe of discourse may also be taken into account.

The set of stop words for a given language is implementati on-defined.
Stop words in patterns affect the identification of text values according to the following rules:

e A pattern of the form <word> or <stemmed word> must not represent a stop word unlessit is part of a
pattern of the form <phrase> or the form <token list>.

e |If apattern of the form <token list> or <text literal list> simply contains a subpattern of the form
<word> or <stemmed word> that represents a stop word then it isimplementation-defined whether the
stop word isignored or causes an error.

e It isimplementation-defined whether the distance separating two wordsW21and W2in a pattern of the
form <phase> or <stemmed phrase> is exactly or at most one more than the number of consecutive stop
words between W1land W2 In the latter case, the stop words effectively behave like optional words.

e Let P beapattern of the form <phrase > or <stemmed phrase> simply containing n <phrasepart
representation>s some of which represent stop words. |f stops words do not behave like optional
words, then atext value textmatches P if textcontains a contiguous sequence of n words starting at
some position ( j+1) such that every (j+i )-th word of textis astop word if thei-th word of P isa stop
word, or otherwise is matched by thei-th word of P.

Thus the test:
firstSanpl e. Contains(’ ( "sentence or paragraph" ) ') =1
succeeds since firstSamplecontains the phrase sentence and paragraph

It isimplementation-defined whether phrases are admissible that have a stop word as their first or last
word or that consist of stop words only. If the latter case is supported then the test:

firstSanple. Contains(’ ( "this and that" ) ') =1
would succeed if firstSamplecontained three consecutive stop words (which is actually not the case).

45 Word normalization

When evaluating Rankor Containsmethod invocations conforming implementations are allowed to
normalize word patternsin an implementation-defined way provided that the words contained in the text
values being tested or ranked by the Rankor Containsmethods are effectively processed in the same way.
For instance, the word pattern

""Muller*!
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may be replaced by
" "Mueller" ’

This pattern will be matched by any text value containing at least one occurrence of Mdller since thisword
is effectively replaced by Mueller before performing the test.

Normalization can possibly result in more matches than would be observed without normalization. In
German texts the word Mueller (as opposed to Miiller) has alow occurrence probability. If text values
containing Mueller are to be identified then unwanted texts (i.e. those containing Muller but not Mueller)
will eventually be identified as well.

46 Types and routines provided by this part of | SO/IEC 13249
The types and routines provided by this part of |SO/IEC 13249 are divided into two major Categories:

1. typesand routineswhich are for public use,
2. definition oriented types and routines that are used to capture the semantics of the Category 1 types and
routines, except for Rank methods (see Subclause 5.3.1, "FT_Pattern type").

4.6.1 Typesand routinesintended for public use

The following types and routines are intended for public use:

e FullTexttype with
* methods Language
* methods Contains
* methods Rank
* methods FullText,
« function FullText_to_Characteto cast a FullTextvalue into a character string,

 FT_Patterntype.
4.6.2 Typesand routinesfor definition
All other types and routines that are not covered by Subclause 4.6.1, "Types and routines intended for
public use" are used to specify the semantics of the Category 1 types and routines. |mplementations
conforming to this part of 1SO/IEC 13249 do not need to provide these types or routines for public use.
4.6.3 Techniquefor defining the semantics of Category 1 Contains methods
Asfar as possible, types and routines of this part of |SO/IEC 13249 are defined by the facilities ISO/IEC
9075. For the Category 1 Containsmethodsthisis donein an indirect way. Using the definitional facilities
of ISO/IEC 9075, Containsmethods are defined for the structural patterns of Clause 6. " Structured Search
Pattern Types'. For agiven pattern accepted by a Category 1 Contains method, the meaning is defined in
terms of an equivalent structural pattern. For example the following pattern:

'ENGLISH "die" & GERMAN "Wirfel" '
is equivalent to the structural pattern:

NEW FT_Term(ARRAY[NEW FT_TextLiteral(die’, 'ENGLISHY),
NEW FT_TextLiteral(Wirfel','GERMAN'])

which in turn is captured by the fact that:
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NEW FT_Ter n{ ARRAY[ NEW FT_TextLiteral (' die’, 'ENGLISH ),
NEW FT_TextLiteral('Wurfel', ' GERMAN")]).StrctPattern_to_FT_Pattern()

returns a pattern which is equal except for some white space characters to the pattern:
' ENGLISH "die" & GERMAN "Wirfel" "

under question. Finally the meaning of
thirdSample.Contains(' ENGLISH "die" & GERMAN "Wiirfel" ) = 1

is defined by the meaning of:

NEW FT_Term(ARRAY[NEW FT_TextLiteral(‘die', 'ENGLISH'),
NEW FT_TextLiteral('Wurfel', ' GERMAN")]).Contains(thirdSample)
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5 Full-Text Types

Thetypesin this family provide for the construction of text and search patterns for searching of text.

51 FullText Type and Routines
5.1.1 FullText Type
Purpose

The Full Text type provides for the construction of text, for testing whether text contains specified patterns,
and for turning text into character strings.

Definition

CREATE TYPE Ful | Text
AS (
Cont ents CHARACTER VARYI NG FT_MaxText Lengt h) ,
Language CHARACTER VARYI N FT_MaxLanguagelengt h)
DEFAULT FT Defaul t Language

)
| NSTANTI ABLE
NOT FI NAL

METHOD Cont ai ns(pattern FT_Pattern)
RETURNS | NTEGER
LANGUAGE SQL
DETERM NI STI C
CONTAI NS SQL
CALLED ON NULL | NPUT,

METHOD Cont ai ns(pattern CHARACTER VARYI NG FT_MaxPatternLengt h))
RETURNS | NTEGER
LANGUAGE SQL
DETERM NI STI C
CONTAI NS SQL
CALLED ON NULL I NPUT,

METHOD Rank(pattern FT_Pattern)
RETURNS DOUBLE PRECI SI ON
LANGUAGE SQL
DETERM NI STI C
CONTAI NS SQL
CALLED ON NULL | NPUT,

METHOD Rank(pattern CHARACTER VARYI NG FT_MaxPatt er nLengt h))
RETURNS DOUBLE PRECI SI ON
LANGUAGE SQL
DETERM NI STI C
CONTAI NS SQL
CALLED ON NULL I NPUT,

METHOD Tokeni ze()
RETURNS Ful | Text _Token ARRAY[ FT_MaxArraylLengt h]
LANGUAGE SQL
DETERM NI STI C
CONTAI NS sQ
RETURNS NULL ON NULL | NPUT,

METHOD Tokeni zePosition(unit Full Text Token)
RETURNS FT_TokenPosi ti on ARRAY[ FT_MaxArraylLengt h]
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LANGUAGE SQL

DETERM NI STI C

CONTAI NS SQL

RETURNS NULL ON NULL I NPUT,

METHOD Segnenti ze(unit Ful | Text _Token)
RETURNS Ful | Text ARRAY[ FT_MaxArrayLengt h]
LANGUAGE SQL
DETERM NI STI C
CONTAI NS SQL
RETURNS NULL ON NULL | NPUT,

METHOD Tokeni zeAndSt em()
RETURNS Ful | Text ARRAY[ FT_MaxArraylLengt h]
LANGUAGE SQL
DETERM NI STI C
CONTAI NS sQ
RETURNS NULL ON NULL | NPUT,

METHOD Tokeni zePosi ti onAndSt em()
RETURNS Ful | Text ARRAY[ FT_MaxArrayLengt h]
LANGUAGE SQL
DETERM NI STI C
CONTAI NS SQL
RETURNS NULL ON NULL | NPUT,

METHOD Ful | Text (string CHARACTER VARYI N§ FT_MaxText Lengt h))
RETURNS Ful | Text
SELF AS RESULT
LANGUAGE SQL
DETERM NI STI C
CONTAI NS SQL
CALLED ON NULL I NPUT,

METHOD Ful | Text
(string CHARACTER VARYI NG FT_MaxText Lengt h) ,
Language CHARACTER VARYI NG FT_MaxLanguagelengt h)

RETURNS Ful | Text
SELF AS RESULT
LANGUAGE SQL

DETERM NI STI C

CONTAI NS SQL

CALLED ON NULL | NPUT

CREATE CAST (Ful |l Text AS CHARACTER VARYI NG( FT_MaxText Lengt h)
W TH FUNCTI ON Ful | Text _t o_Char act er (Ful | Text)
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Definitional Rules
1) FT_MaxArraylLength isthe implementation-dependent maximum length for an array.

2) FT_MaxTextLength is the implementation-defined maximum length for the character representation of
aFullText value.

3) FT_MaxPatternLength is the implementation-dependent maximum length for the character
representation of an FT_Pattern value.

4) FT_MaxLanguagelength isthe implementation-defined maximum length for the character
representation of alanguage specification.

5) FT_DefaultLanguage is an implementation-defined character string literal which denotes the
implementation-defined default language. The length of FT_DefaultLanguage does not exceed
FT_MaxLanguagel ength.

Description
1) The FullText type provides for public use:

a) an attribute Language,

b) amethod Contains(FT_Pattern),

c) amethod Contains(CHARACTER VARYING),

d) amethod Rank(FT_Pattern),

e) amethod Rank(CHARACTER VARYING),

f) amethod Full Text(CHARACTER VARYING) to initialize a Full Text value from a character string,

g) amethod Full Text((CHARACTER VARYING, CHARACTER VARYING) to initialize a Full Text
value from a character string and a language specification,

h) afunction FullText_to _Character(Full Text) to cast a Full Text value into a character string.

2) Theattribute Contentsis not for public use. There are no GRANT statements granting EXECUTE
privilege to the observer or mutator method for Contents.
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5.1.2  Contains Methods

Purpose

Search a Full Text value for alinear search pattern.
Definition

CREATE METHOD Contai ns(pattern FT_Pattern)
RETURNS | NTEGER
FOR Ful | Text
BEGA N

-- 1l See Description

CREATE METHOD Cont ai ns
(pattern CHARACTER VARYI NG FT_MaxPatt ernLengt h))
RETURNS | NTEGER
FOR Ful | Text
RETURN SELF. Cont ai ns(CAST(pattern AS FT_Pattern))

Definitional Rules

1) FT_MaxPatternLength is the implementation-dependent maximum length for the character
representation of an FT_Pattern value.

Description

1) The method Contains(FT_Pattern) takes the following input parameters:
a) anFT_Pattern value pattern.

2) The method Contains(CHARACTER VARYING) takes the following input parameters:
a) aCHARACTER VARYING value pattern.

3) Theresult of theinvocation Contains(CHARACTER VARYING) or Contains(FT_Pattern) is
determined as follows:

Case:

a) If thevalue of pattern does not have the format of a <search expression>, then an exception
condition israised: SQL/MM Full-Text - invalid search expression.

NOTE 4 - <search expression> is defined in Subclause 5.3.1, “FT_Pattern Type”.

b) If pattern contains a pattern that meets one of the following conditions, then it is implementation-
defined whether an exception condition is raisl:/MM Full-Text - invalid search expression:

i) A pattern of the form <word> or <stemmed word> specifies a stop word.

ii) A pattern of the form <phrase> or <stemmed phrase> contains only stop words, or contains
leading or trailing stop words.

iii) A pattern of the form <text literal list> contains only stop words.
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NOTE 3 - The subrulesi), ii), and iii) reflect the behavior of the Contains methods for the types
FT TextLiteral, FT_StemmedWord, FT_Phrase, FT_StemmedPhrase, and FT_Any.

c) Otherwise:
Case:
i) If SELF, SELF.Contents, or pattern is the null value, then the null value.
ii) If the length of SELF.Contents is O (zero), then O (zero).
iii) Otherwise, let s pattern be the structured pattern of type FT_Expr, such that
pattern = s_pattern. StrctPattern_to FT Pattern()
Then the result of
SELF. Cont ai ns( pattern)
is
Case:
A) 1(one), if
s_pattern. Cont ai ns( SELF)
istrue.
B) 0(zero), if
s_pattern. Cont ai ns( SELF)
isfalse.
C) Otherwise, the null value.

4) Theresult of invocation of Contains(FT_Pattern) isinvariant to the case of the <key word>sin
FT_Pattern.

NOTE 5 - A list of FT_Pattern <key word>sis given in Subclause 5.3.2, "FT_Pattern Key Words".
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5.1.3 Rank Methods

Purpose

Search a Full Text value for alinear search pattern and give the relevance of the pattern.
Definition

CREATE METHOD Rank(pattern FT_Pattern)
RETURNS DOUBLE PRECI SI ON
FOR Ful | Text
BEGA N

-- 1l See Description

CREATE METHOD Rank
(pattern CHARACTER VARYI NG FT_MaxPatt ernLengt h))
RETURNS DOUBLE PRECI SI ON
FOR Ful | Text
RETURN SELF. Rank( CAST(pattern AS FT_Pattern))

Definitional Rules

1) FT_MaxPatternLength is the implementation-dependent maximum length for the character
representation of an FT_Pattern value.

Description

1) Themethod Rank(FT_Pattern) takes the following input parameters:
a) anFT_Pattern value pattern.

2) The method Rank(CHARACTER VARYING) takes the following input parameters:
a) aCHARACTER VARYING value pattern.

3) Theresult of theinvocation Rank(CHARACTER VARYING) or Rank(FT_Pattern) is determined as
follows:

Case:

a) If thevalue of pattern does not have the format of a <search expression>, then an exception
condition israised: SQL/MM Full-Text - invalid search expression.

NOTE 6 - <search expression> is defined in Subclause 5.3.1, “FT_Pattern Type”.
b) Otherwise:
Case:
i) If SELF, SELF.Contents, or pattern is the null value, the null value.
i) Otherwise, an implementation-depend®@UBLE PRECISON value constrained by

implementation-defined minimum and maximum values. The size of this value is an
indication of how relevar@ELF is for the given pattern.
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4) Theresult of invocation of Rank(FT_Pattern) isinvariant to the case of the <key word>sin
FT_Pattern.

NOTE 7 - A list of FT_Pattern <key word>sis given in Subclause 5.3.2, "FT_Pattern Key Words".
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5.1.4  Tokenize Method

Purpose

Convert aFull Text value into a sequence of normalized Full Text_Token values.
Definition

CREATE METHOD Tokeni ze()
RETURNS Ful | Text _Token ARRAY[ FT_MaxArraylLengt h)
FOR Ful | Text
BEG N

-- Il See Description

Definitional Rules

1) FT_MaxArrayLength isthe implementation-dependent maximum length for an array.
Description

1) The method Tokenize() has no input parameters.

2) Tokenize() returns an array representing a sequence of normalized Full Text_Token items. The result of
Tokenize() isthe null valueif SELF or SELF.Contentsis the null value.

3) If thelength of SELF.Contentsis O (zero), then Tokenize() returns an empty array.
4) Further details of the relationship between input and output are implementation-defined. Though not

enforced by this standard, it isintended that Tokenize() reflects the language structure of the input text
being processed. That language is denoted by SELF.Language.
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5.1.5  TokenizePosition Method

Purpose

Convert aFull Text value into a sequence of FT_TokenPosition values.
Definition

CREATE METHOD Tokeni zePosi tion(unit Ful |l Text _Token)
RETURNS FT_TokenPosi ti on ARRAY[ FT_MaxArraylLengt h)
FOR Ful | Text
BEG N

-- 1l See Description

Definitional Rules

1) FT_MaxArrayLength isthe implementation-dependent maximum length for an array.

Description

1) The method TokenizePosition(Full Text_Token) takes the following input parameters:
a) aFullText _Token value unit identifying a unit of text.

2) Theunit information supported is’CHARACTERS', "'WORDS', 'SENTENCE', 'SENTENCES,
"PARAGRAPH’ and 'PARAGRAPHS'.

3) If thelength of SELF.Contentsis O (zero), then TokenizePosition(Full Text_Token) returns an empty
array.

4) TokenizePosition(Full Text_Token) returns an array representing a set of FT_TokenPosition items with
the attributes:

a) A FullText_Token value token representing a normalized word occurring in SELF.

b) AnINTEGER value position identifying the position of an occurrence of token in terms of the unit
information specified (e.g. “third sentence”).

c) AnINTEGER valuecorrVal. This value is intended to support the computation of the distance
between two words as identified by tW®_TokenPosition items. corrVal is zero for the distance
units 'WORDS', 'SENTENCES' and 'PARAGRAPHS'; its value is implementation-defined for
distance unit 'CHARACTERS'. In the latter case, possible values are zero, or values related to the
length of the associatedken.

Lettl andt2 be twoFT_TokenPosition values. An implementation shall define the contents of the
attributecorrVal in such a way that the distance betwdetioken andt2.token is given by:

t2.position - tl.position - t1. corrVal
providedtl precedes2 (i.e.t2.position >=t1.position).
5) The result offokenizePosition(Full Text_Token) shall be the null value if:

a) SELF or SELF.Contents is the null value.
b) unitis the null value or a value not supported by the implementation.
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6)

7)

8)

9)

10)

30

It isimplementation-defined whether no stop words of SELF.Contents, all stop words of
SELF.Contents, or al stop words of SELF.Contents other than leading and trailing stop words are
effectively included in the result of SELF.TokenizePosition(Full Text_Token). If stop words are
included, then it isimplementation-defined how they are effectively represented, provided their
representation is such that the result of comparing any two stop words istrue.

Let W1 and W2 be two words contained in SELF.Contents and let TLE1 and TLE2 be the
corresponding elementsin the result of TokenizePosition(Full Text_Token). The distance between W1
and W2 shall be properly captured by TLE1 and TLE2 regardless of whether some word between W1
and W2 is a stop word and regardless of whether stop words are included in the result of
TokenizePosition(Full Text_Token) or not.

For al words adopted from SELF (whether they are stop words or not) their position relative to each
other shall be properly reflected in the result of TokenizePosition(Full Text_Token).

Let TLE be the element of SELF.TokenizePosition(Full Text_Token) with the lowest Position value.
The value of TLE.Position shall be 1 (one). In particular this means that the result of
TokenizePosition(Full Text_Token) shall be the same for two values SELF1 and SELF2 which are
different with one respect only: the Contents attribute of SELF1 has |eading stop words while
SELF2.Contents has none.

Further details of the relationship between input and output are implementation-defined. Though not
enforced by this standard, it isintended that TokenizePosition(Full Text_Token) reflects the language
structure of the input text being processed. That language is denoted by SELF.Language.
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5.1.6 Segmentize Method

Purpose

Convert aFull Text value into a sequence of Full Text values.
Definition

CREATE METHOD Segnenti ze(unit Ful |l Text Token)
RETURNS Ful | Text ARRAY[ FT_MaxArraylLengt h)
FOR Ful | Text
BEG N

-- 1l See Description

Definitional Rules

1) FT_MaxArrayLength isthe implementation-dependent maximum length for an array.

Description

1) The method Segmentize(Full Text_Token) takes the following input parameters:

a) aFullText _Token value unit.

2) Theunit shall be either 'SENTENCE’ or 'PARAGRAPH’.

NOTE 8 - If an implementation does not support the distance unit’SENTENCE' and ' PARAGRAPH’,
then it is not required to support the method Segmentize(Full Text_Token). If any of these distance units
is supported, the method Segmentize(Full Text_Token) shall effectively be supported with that distance
unit.

3) If thelength of SELF.Contentsis 0 (zero), then Segmentize(Full Text_Token) returns an empty array.

4) Segmentize(Full Text_Token) returns an array of Full Text values, which are either sentences or
paragraphs of text. For every sentence (paragraph) of text there shall be exactly one element in the
resulting array the content of which equals the content of this sentence (paragraph). The relative order
of resulting array elements shall be the same as the order of the associated sentences (paragraphs).

5) Further details of the relationship between input and output are implementation-defined. Though not

enforced by this standard, it isintended that Segmentize(Full Text_Token) reflects the language structure
of the input text being processed. That language is denoted by SELF.Language.

© ISO/IEC 2000 - All rights reserved Full-Text Types 31



| SO/IEC FDI'S 13249-2:2000 (E)

5.1.7 TokenizeAndStem Method

Purpose

Convert aFull Text value into a sequence of normalized and stem-reduced Full Text_Token values.
Definition

CREATE METHOD Tokeni zeAndSt em()
RETURNS Ful | Text _Token ARRAY[ FT_MaxArraylLengt h)
FOR Ful | Text
BEG N

-- Il See Description

Definitional Rules

1) FT_MaxArrayLength isthe implementation-dependent maximum length for an array.

Description

1) The method TokenizeAndStem() has no input parameters.

2) TokenizeAndStem() returns an array representing a sequence of normalized and stem-reduced
Full Text_Token values. The result of TokenizeAndStem() isthe null value if SELF or SELF.Contentsis
the null value.

3) If thelength of SELF.Contentsis O (zero), then TokenizeandStem() returns an empty array.

4) Further details of the relationship between input and output are implementation-defined. Though not

enforced by this standard, it isintended that TokenizeAndStem() reflects the language structure of the
input text being processed. That language is denoted by SELF.Language.
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5.1.8  TokenizePositionAndStem Method

Purpose

Convert aFull Text value into a sequence of FT_TokenPosition values.
Definition

CREATE METHOD Tokeni zePosi ti onAndSt en()
RETURNS FT_TokenPosi ti on ARRAY[ FT_MaxArraylLengt h)
FOR Ful | Text
BEG N

-- 1l See Description

Definitional Rules

1) FT_MaxArrayLength isthe implementation-dependent maximum length for an array.
Description

1) The method TokenizePositionAndStem() has no input parameters.

2) TokenizePositionAndStem() returns an array representing a set of FT_TokenPosition values with the
attributes:

a) A FullText_Token value token representing aword occurring in SELF; that word is represented in
anormalized way and is reduced to its stemmed form.

b) AnINTEGER value position identifying the position of an occurrence of token in terms of words.

¢) AnINTEGER value corrVal set to zero.

3) Theresult of TokenizePositionAndStem() shall be the null value if SELF or SELF.Contents is the null
value.

4) If the length of SELF.Contentsis 0 (zero), then TokenizePositionAndStem() returns an empty array.

5) Itisimplementation-defined whether no stop words of SELF.Contents, all stop words of
SELF.Contents, or al stop words of SELF.Contents other than leading and trailing stop words are
effectively included in the result of SELF.TokenizePositionAndStem(). If stop words are included, then
it isimplementation-defined how they are effectively represented, provided their representation is such
that the result of comparing any two stop words istrue.

6) Let W1 and W2 be two words contained in SELF.Contents and let TLE1 and TLE2 be the
corresponding elementsin the result of TokenizePositionAndStem(). The distance between W1 and W2
shall be properly captured by TLE1 and TLEZ2, regardless of whether some word between W1 and W2 is
a stop word and regardless of whether stop words are included in the result of
TokenizePositionAndStem() or not.

7) Let TLE bethe element of SELF.TokenizePositionAndStem() with the lowest Position value. The value
of TLE.Position shall be 1 (one). In particular this means that the result of TokenizePositionAndStem()
shall be the same for two values SELF1 and SELF2, which are different with one respect only: the
Contents attribute of SELF1 has leading stop words while SELF2.Contents has none.
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8) Further details of the relationship between input and output are implementation-defined. Though not
enforced by this standard, it isintended that TokenizePositionAndStem(Full Text_Token) reflects the
language structure of the input text being processed. That language is denoted by SELF.Language.
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5.1.9  FullText Methods
Purpose

Return a specified Full Text value.
Definition

CREATE METHOD Ful | Text (string CHARACTER VARYI NG FT_MaxText Lengt h))
RETURNS Ful | Text
FOR Ful | Text
RETURN SELF. Cont ent s(string)

CREATE METHCD Ful | Text
(string CHARACTER VARYI NG FT_MaxText Lengt h) ,
Language CHARACTER VARYI NG FT_MaxLanguagelLengt h)

RETURNS Ful | Text
FOR Ful | Text
BEG N
DECLARE | nval i dLanguage CONDI TI ON FOR SQLSTATE ' XXF02";

| F Language IS NULL OR
Language = '’ R

-- if Language does not specify a supported | anguage

THEN
SI GNAL | nval i dLanguage
SET MESSAGE_TEXT = ’'invalid | anguage specification’;
END | F;

RETURN SELF. Cont ent s(string).Language(Language);
END

Definitional Rules

1) FT_MaxTextLength isthe implementation-defined maximum length for the character representation of
aFullText value.

2) FT_MaxLanguagelength is the implementation-defined maximum length for the character
representation of alanguage specification.

Description
1) Themethod Full Text(CHARACTER VARYING) takes the following input parameters:
ad) aCHARACTER VARYING value string.

2) The method Full Text(CHARACTER VARYING, CHARACTER VARYING) takes the following input
parameters:

a) aCHARACTER VARYING value string,
b) aCHARACTER VARYING value Language.

3) If thevaue of Language isthe empty string or the null value or Language does not specify a supported

language, then the method Full Text(CHARACTER VARYING, CHARACTER VARYING) raises an
exception condition: SQL/MM Full-Text - invalid language specification.
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5.1.10 FullText _to_Character Function

Purpose

Return the character representation of a Full Text value.

Definition

CREATE FUNCTI ON Ful | Text _to_Character (text Full Text)

RETURNS CHARACTER VARYI NG FT_MaxText Lengt h)
LANGUAGE SQL
DETERM NI STI C
CONTAI NS SQL
CALLED ON NULL I NPUT

STATI C DI SPATCH
RETURN t ext. Contents

Definitional Rules

1) FT_MaxTextLength isthe implementation-defined maximum length for the character representation of
aFullText value.

Description

1) Thefunction FullText_to Character(Full Text) takes the following input parameters:

a) aFullText valuetext.
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5.1.11 StrctPattern_to_FT_Pattern Function

Purpose

Convert a sequence of FT_WordOrPhrase valuesto an FT_Pattern value.

Definition

CREATE FUNCTION StrctPattern_to FT _Pattern
(woparray FT_WordOr Phrase ARRAY[ FT_MaxArraylLengt h])
RETURNS FT_Pattern
LANGUAGE SQL
DETERM NI STI C
CONTAI NS SQL
RETURNS NULL ON NULL I NPUT
STATI C DI SPATCH
BEA N

DECLARE result CHARACTER VARYI NG FT_MaxPatt ernLengt h) ;
DECLARE i | NTEGER,

SET i = 1;
SET result ="(";
VWHI LE i <= CARDI NALI TY(woparray) DO
SET result = result
|| CAST(woparray[i].StrctPattern to FT Pattern()
A CHARARACTER VARYI NG FT_MaxPat t er nLengt h))

SET 1 =i + 1;
END WH LE;
SET result = TRMTRAILING ', FROMresult) || ')’;

RETURN CAST(result AS FT Pattern);

END

Definitional Rules

1) FT_MaxPatternLength is the implementation-dependent maximum length for the character

representation of an FT_Pattern value.

2) FT_MaxArrayLength is the implementation-dependent maximum length for an array.

Description

1

2)

3)

The function SrctPattern to FT_Pattern(FT_WordOrPhrase ARRAY) takes the following input
parameters:

a) anarray woparray whose elements are FT_WordOrPhrase values.

SrctPattern_to FT Pattern(FT_WordOrPhrase ARRAY) returns an FT_Pattern value of the form
<token list>.

If the input argument woparray is the null value, then SrctPattern_to FT_Pattern(FT_WordOrPhrase
ARRAY) returns the null value.
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52 FT_TokenPosition Type and Routines
5.2.1  FT_TokenPosition Type
Purpose

The FT_TokenPosition type provides facilities for the construction of data items intended to represent
occurrences of wordsin some text.

Definition
CREATE TYPE FT_TokenPosition
AS (
token Ful | Text Token,
posi tion | NTEGER,
corrVal | NTEGER

)
| NSTANTI ABLE
NOT FI NAL

Description

1) TheFT_TokenPosition type provides:
a) an attribute token,
b) an attribute position,

c) anattribute corrval.

2) The purpose of the FT_TokenPosition attributes is described in Subclause 5.1.5, “TokenizePosition
Method” which is used to initialize these attributes.
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53 FT_Pattern Type and Routines
5.3.1 FT_Pattern Type
Purpose
The FT_Pattern type provides for linear search patterns.
Definition
CREATE TYPE FT_Pattern

AS CHARACTER VARYI N& FT_MaxPat t er nLengt h)
FI NAL

Definitional Rules

1) FT_MaxPatternLength isthe implementation-dependent maximum length for the character
representation of an FT_Pattern value.

Description
1) The FT_Pattern type provides for public use a CHARACTER VARYING value.

2) Vauesof FT_Pattern type are meant as input to the method Contains(FT_Pattern) of the Full Text
type.

NOTE 9 - The FullText type is described in Subclause 5.1.1, "Full Text Type".

3) Vauesof FT_Pattern must be producible from the following BNF for <search expression>.

<search expression> ::=
<search term> _
| <search expression> <vertical bar> <search ternp

<vertical bar> ::=|

<search ternm ::=
<search factor>
| <search ternr <anpersand> <search factor>

<anpersand> ::= &

<search factor> ::=
[ NOT ] <search primry>

<search primary> ::=
<text literal >
| <text function invocation>
| <context condition>
| <left paren> <search expression> <right paren>

<text literal> ::=
<wor d>
| <phrase>
| <stenmed word>
| <stenmmed phrase>

<word> ;=
[ <l anguage specification> ] <double quote>
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<word representation> <doubl e quot e>
[ <escape specification> ]

<l anguage specification> ::= 1! See Description

<doubl e quote> ::=
I'l See Subclause 5.1, <SQ. term nal character>,
I in part 2 of I1SO1EC 9075

<escape specification> ::=
ESCAPE <doubl e quot e> <escape representati on character>
<doubl e quot e>

<escape representation character> ::= 1! See Description

<phrase> ::=
[ <l anguage specification> ] <doubl e quote>
<phrase representation> <doubl e quot e>
[ <escape specification> ]

<word representation> ::= <word representation part> ..

<word representation part> ::=
<word representation character>
| <doubl equot e synbol >

<word representation character> ::= 1! See Description

<doubl equot e synbol > :: =
I'l See Subcl ause 5.2, <token> and <separator>, in part 2
I of 1SQ I EC 9075

<phrase representation> ::=
<phrasepart representati on> [<word separator>] <phrasepart
representation>
[ { [<word separator>] <phrasepart representation>} ... ]

<phrasepart representation> ::=
<word representation>
| <optional word representation>

<optional word representation> ::= %
<word separator> ::= 1! See Description

<stemmed word> ::=
[ STEMVMED ] FORM OF <word>

<stemmed phrase> ::=
[ STEMMED ] FORM OF <phrase>

<text function invocation> ::=
<Proxi mity expansion>
| <about expansion>
| <expansion function invocation>

<expansi on function invocation> ::=

<Soundex expansi on>

| <Broader_Term expansi on>

| <Narrower_Term expansi on>

| <Synonym expansi on>

| <Preferred_Term expansi on>

| <Rel at ed_Ter m expansi on>

| <Top_Term expansi on>
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<Proximty expansion> ::=
<token |ist1> NEAR <token |list2> WTHI N <di stance> <uni t> <order >

<token listl> ::=
<token list> . _ .
| <expansion function invocation>

<token list2> ::=
<t oken list> . _ .
| <expansion function invocation>

<token list> ::=
<l eft paren> <word specification>

[ { <coma> <word specification>}... ] <right paren>
<l eft paren> ::= (
<right paren> ::=)
<comma> :: =,

<word specification> ::=
<wor d>
| <stenmed word>

<di stance> ::= <unsigned integer>

<unsi gned integer> ::=
I'l See Subclause 5.3, <literal>, in part 2 of |1SQOIEC 9075

<unit> ::=
CHARACTERS

| WORDS
| SENTENCES
| PARAGRAPHS

<order> ::=
ANY ORDER
| I'N ORDER

<Soundex expansion> ::=
SOUNDS LI KE <wor d>

<Br oader _Ter m expansi on> :: =
THESAURUS <t hesaurus specification>
EXPAND BROADER TERM OF <text literal >
[ FOR <t hesaurus expansion count> { LEVEL | LEVELS }]

<t hesaurus specification> ::= _
<doubl e quot e> <t hesaurus nane representati on> <doubl e quot e>

<t hesaurus nane representation> ::= <thesaurus nane character>..
<t hesaurus nane character> ::= 1! See Description
<t hesaurus expansi on count> ::= <unsi gned i nteger>

<Narrower _Term expansi on> :: =
THESAURUS <t hesaurus specification>
EXPAND NARROMNER TERM COF <text literal >
[ FOR <t hesaurus expansion count> { LEVEL | LEVELS }]

<Synonym expansi on> :: =
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THESAURUS <t hesaurus specification>
EXPAND SYNONYM TERM OF <text literal >

<Pref erred_Term expansi on> ;. =
THESAURUS <t hesaurus specification>
EXPAND PREFERRED TERM OF <text literal >

<Rel at ed_Ter m expansi on> :: =
THESAURUS <t hesaurus specification>
EXPAND RELATED TERM OF <text literal >

<Top_Ter m expansi on> :: =
THESAURUS <t hesaurus specification>
EXPAND TOP TERM OF <text literal >

<context condition> ::=
<cont ext argunent> | N SAME <context unit> AS
<context argunent> [ { AND <context argunment> } ... ]

<context unit> ::=
SENTENCE
| PARAGRAPH

<context argunment> ::=
<text literal >
| <text literal list>
| <expansion function invocation>

<text literal list> ::=
<l eft paren> <text literal >
[ { <comma> <text literal>} ... ] <right paren>

<about expansion> ::=
I'S ABOUT <word or phrase>

<word or phrase> ::=
<wor d>
| <phrase>

NOTE 10- A list of FT_Pattern <key word>sis given in Subclause 5.3.2, "FT_Pattern Key Words".
Although these <key word>s are shown above in upper case, methods that accept FT_Pattern
arguments are invariant to the case of these <key word>s.

a) A <word representation> is a non-empty sequence of <word representation part>s. A <word
representation part> is either a <word representation character> or a <doublequote symbol>. The
set of <word representation character>s does not contain <double quote>. Other than that, the set
of <word representation character>s is implementation-defined; though not enforced by this
standard, it isintended that the corresponding rules reflect the characteristics of the specific
language from which the word has been taken. Wild card characters’ ' and ' %' shall be among the
admissible characters; however, a <word representation> shall contains at least one character that
isnot treated as awild card character.

If a<word representation> WR isimmediately contained in a <word> or <phrase> which
immediately contains an <escape specification> ES, then let E be the <escape representation
character> immediately contained in ES. E must be followed by either E, ‘%', or * . If WR

contains either a '%' or an'_' that is precedef, lillose characters representa '%' oran' ', and

not a wild card character. If &his preceded by aB, the second does not represent an <escape
representation character& must be followed by eithdt. ‘%', or *_".
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A <Broader_Term expansion>, <Narrower_Term expansion>, <Synonym_Term expansion>,
<Preferred_Term expansion>, <Related Term expansion>, or <Top_Term expansion> shall not
contain a <stemmed word> or <stemmed phrase>.

A <phrase representation> is a sequence (two or more items) of <phrasepart representation>s. Itis
implementation-defined whether a specific <word separator> character is needed between two
consecutive <phrasepart representation>s; though not enforced by this standard, it is intended that
the corresponding rules reflect the characteristics of the specific language in which the phraseis
being expressed. A <phrasepart representation> shall contain at least one <word representation>.

NOTE 11 - If a<phrasepart representation> PPR is simply contained in a <phrase> which
specifies an <escape specification> ES, then let E be the <escape character> immediately
contained in ES. If PPRis E% then PPR does not represent an optional word.

Each <word>, <stemmed word>, <phrase>, or <stemmed phrase> instance is associated with some
language. Thislanguage is either explicitly or implicitly specified. The details of the <language
specification>, as well as the default language is implementation-defined.

A <word> simply contained in a <Soundex expansion>, and a <text literal> simply contained in a
<Broader_Term expansion>, <Narrower_Term expansion>, <Synonym expansion>,
<Preferred_Term expansion>, <Related Term expansion>, or <Top_Term expansion> shall not
simply contain a <word representation character> that is treated as awild card character, nor shall
it simply contain an <escape specification>.

A <stemmed word> or <stemmed phrase> shall not simply contain a <word representation
character> that istreated as awild card character, nor shall it simply contain an <escape
specification>.

<unit> and <context unit> instance denote document units. Document units are:

CHARACTERS
WORDS
SENTENCE
SENTENCES
PARAGRAPH
PARAGRAPHS

A conforming implementation must support at least one predefined document unit. Functionality
depending on a certain document unit need only be supported if that document unit is supported.
The document units supported are implementati on-defined.

The characters <thesaurus name character> that can be used to construct thesaurus names are
implementati on-defined.

Let T and P be a FullText value and an FT_Pattern value respectively. The value of T.Contains(P) is
determined by the following:

a)

If P isa<search expression> of the form SE <vertical bar> ST, then the result of

T. Cont ai ns(P)

Case:
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i) 1 (one), if
(T.Contains(SE) = 1) OR (T.Contains(ST) = 1)
istrue.
i) 0 (zero), if
(T. Contains(SE) = 1) OR (T.Contains(ST) = 1)

isfase.
iii) Otherwise, the null value.
b) If Pisa<searchterm> of the form ST <ampersand> SF, then the result of

T. Cont ai ns(P)

is
Case:
i) 1(one),if
(T.Contains(ST) = 1) AND (T.Contains(SF) = 1)
istrue.
i) 0 (zero), if
(T.Contains(ST) = 1) AND (T.Contains(SF) = 1)

isfase.
iii) Otherwise, the null value.
c) If Pisa<search factor> of theform NOT SP, then the result of
T. Cont ai ns(P)
is
Case:
i) 1(one), if
NOT T. Cont ai ns( SP)
istrue.
i) 0(zero), if
NOT T. Cont ai ns( SP)

isfase.
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iii) Otherwise, the null value.
d) If Pisa<word> W or a<stemmed word> W, then:
i) If Wdoes not immediately contain a <language specification>, then augment W with
<language specification> denoting the default language.
ii) If Pis<stemmed word> and W does not specify the optional key word STEMMED then
augment W with the optional key word STEMMED.
Let STL bean FT_TextLiteral or an FT_StemmedWord value such that
W= STL. StrctPattern_to_FT_Pattern()
The result of
T. Cont ai ns(W
is
Case:
i) 1(one), if
STL. Cont ai ns(T)
istrue.
i) 0(zero), if
STL. Cont ai ns(T)
isfase.
iii) Otherwise, the null value.
(i.e. Contains returns 1 (one) if T contains at least one token which matches W (if no <stemmed
word> has been specified), or T contains at |east one token the stem of which matches the stem of
W (if <stemmed word> has been specified).)
NOTE 12 - A word pattern W may contain wild card characters’_’ (denoting a single character
from the character set of <search expression>) or '%’ (denoting a string of any length (zero or
more) composed of characters from the character set of <search expression>).
e) If Pisa<phrase> PHR or a<stemmed phrase> PHR, then:
i) If PHR does not immediately contains a <language specification=>, then augment PHR with
<language specification> denoting the default language.
ii) If Pis<stemmed phrase> and PHR does not specify the optional key word STEMMED then
augment PHR with the optional key word STEMMED.
Let SPP bean FT_Phrase or an FT_StemmedPhrase value such that
PHR = SPP. StrctPattern_to FT Pattern()

then the result of
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T. Cont ai ns( PHR)
is
Case:
i) 1(one),if
SPP. Cont ai ns(T)
istrue.
i) O(zero), if
SPP. Cont ai ns(T)
isfase.
iii) Otherwise, the null value.
(i.e. Contains returns 1 (one) if T contains a sequence of tokens which match PHR. The match

condition details are given in Subclause 6.6, FT_Phrase Type and Routines, and in Subclause 6.7,
FT_StemmedPhrase Type and Routines.)

NOTE 13 - A token of PHR may be composed of wild card charactersonly. If such atoken
consists of one or more’%'s, then it denotes an optional word.

f) If Pisa<Proximity expansion> PFI, then let TL1 be <token list1> and TL2 be <token list2>.
Augment both TL1 and TL2 such that every occurrence of a <word>, <stemmed word>, <phrase>,
or a<stemmed phrase> which does not specify a <language specification> is adorned by a
<language specification> denoting the default language. Additionally augment both TL1 and TL2
such that every occurrence of <stemmed word> or <stemmed phrase> which does not specify the
optional key word STEMMED is adorned by this missing optional key word.

Case:

i) If TLlisa<Broader_Term expansion>, let SBT be an FT_Broader Term value such that TL1 is
equal to SBT.SrctPattern_to FT_Pattern(). Replace TL1 in PFI by the result of:

StrctPattern_to FT_Pattern(GetBroader Ter ms( SBT. t hesaur us,
SBT. startingTerm SBT. expansi onCnt))

If TL2 isa<Broader Term expansion>, let BT bean FT_Broader Term value such that TL2 is
equal to SBT.SrctPattern_to FT Pattern(). Replace TL2 in PFI by the result of:

StrctPattern_to FT Pattern(GetBroader Ter ns( SBT. t hesaur us,
SBT. startingTerm SBT. expansi onCnt))

ii) If TLLisa<Narrower Term expansion>, let SNT be an FT_Narrower Term value such that
TL1isequal to SBT.SrctPattern_to FT_Pattern(). Replace TL1 in PFI by the result of:

StrctPattern_to FT Pattern(GetNarrower Ter ns( SNT. t hesaur us,
SNT. startingTerm SNT. expansi onCnt))
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If TL2 isa<Narrower_Term expansion>, let SNT be an FT_Narrower Term value such that
TL2 isequal to SNT.SrctPattern_to_FT_Pattern(). Replace TL2 in PFI by the result of:

StrctPattern_to FT_Pattern(Get Narrower Ter ns( SNT. t hesaur us,
SNT. startingTerm SNT. expansi onCnt))

iii) If TL1isa<Synonym expansion>, let SST be an FT_Synonym value such that TL1 is equal to
SST.SrctPattern_to_FT_Pattern(). Replace TL1 in PFI by the result of:

StrctPattern_to FT_Pattern(Get Synonyniler ms( SST. t hesaur us,
SST.startingTerm)

If TL2 isa<Synonym expansion>, let SST be an FT_Synonym value such that TL2 is equal to
SST.SretPattern to FT _Pattern(). Replace TL2 in PFI by the result of;

StrctPattern_to FT Pattern(Get Synonyniler ns( SST. t hesaur us,
SST.startingTerm)

iv) If TL1isa<Preferred Term expansion>, let SPT bean FT_PreferredTerm value such that
TL1isequal to SPT.SrctPattern_to FT_Pattern(). Replace TL1 in PFI by the result of:

StrctPattern_to FT_Pattern(GetPreferredTerms(SPT. t hesaur us,
SPT. startingTerm)

If TL2 isa<Preferred Term expansion>, let SPT be an FT_PreferredTerm value such that
TL2 isequal to SPT.SrctPattern_to FT_Pattern(). Replace TL2 in PFI by the result of:

StrctPattern_to FT Pattern(GetPreferredTerns(SPT.t hesaurus,
SPT. startingTerm)

v) If TLlisa<Related Term expansion>, let SRT be an FT_RelatedTerm value such that TL1 is
equal to SRT.SrctPattern_to FT Pattern(). Replace TL1 in PFI by the result of:

StrctPattern_to FT Pattern(GetRel at edTer ns( SRT. t hesaur us,
SRT. startingTerm)

If TL2 isa<Related_Term expansion>, let SRT be an FT_RelatedTerm value such that TL2 is
equal to SRT.StrctPattern_to FT_Pattern(). Replace TL2 in PFI by the result of:

StrctPattern_to FT_Pattern(GetRel at edTer ms( SRT. t hesaur us,
SRT. startingTerm)

vi) If TL1isa<Top_Term expansion>, let STT bean FT_TopTerm value such that TL1 is equal to
STT.SrctPattern_to FT_Pattern(). Replace TL1 in PFI by the result of:

StrctPattern_to FT Pattern(Get TopTerns(STT. t hesaur us,
STT.startingTerm)

If TL2isa<Top_Term expansion>, let STT bean FT_TopTerm value such that TL2 is equal to
STT.SrctPattern_to FT_Pattern(). Replace TL2 in PFI by the result of:

StrctPattern_to_FT_Pattern(Get TopTerns(STT. t hesaur us,
STT.startingTerm)

vii) If TL1isa<Soundex expansion>, let SPHT be an FT_Soundex value such that TL1 isequal to
SPHT.SrctPattern_to FT_Pattern(). Replace TL1 in PFI by the result of:

StrctPattern_to FT_Pattern(Get SoundsSi ni | ar ( SPHT. spoken))
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9)

If TL2 isa<Soundex expansion>, let SPHT be an FT_Soundex value such that TL2 is equal to
SPHT.SrcetPattern_to FT Pattern(). Replace TL2 in PFI by the result of:

StrctPattern_to FT_Pattern(Get SoundsSi ni| ar ( SPHT. spoken))

Let SPRbean FT_Proxi value such that

PFI = SPR StrctPattern_to FT Pattern()

then the result of
T. Cont ai ns( PFI)
is
Case:
i) 1(one),if
SPR. Cont ai ns(T)
istrue.
i) 0(zero), if
SPR. Cont ai ns(T)
isfase.

iii) Otherwise, the null value.

If Pisa<context condition> CCD, let n be the number of <context argument>s immediately
contained in CCD. For i ranging from 1 to n, let Cai be these <context argument>s. In every Cai,
augment every occurrence of a<word>, <stemmed word>, <phrase>, or a <stemmed phrase>
which does not specify a <language specification> by a <language specification> that denotes the
default language. Additionally, in every Cai, augment every occurrence of <stemmed word> or
<stemmed phrase> which does not specify the optional key word STEMMED by this missing
optional key word. Let CCDC be the canonical form of CCD, which is obtained by replacing

every Cai asfollows:

Case:

i) If Caiisa<text literal>, replace Cai by:

(Cai)

ii) If Cai isa<Broader_Term expansion>, let SBT bean FT_Broader Term value such that Cai is
equal to SBT.SrctPattern_to FT Pattern(). Replace Cai by the result of:

StrctPattern_to FT Pattern(GetBroader Ter ns( SBT. t hesaur us,
SBT. startingTerm SBT. expansi onCnt))

iii) If Cai isa<Narrower_Term expansion>, let SNT be an FT_Narrower Term value such that Cai
isequal to SNT.SrctPattern_to FT Pattern(). Replace Cai by the result of:

StrctPattern_to FT Pattern(GetNarrower Ter ns( SNT. t hesaur us,
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SNT. startingTerm SNT. expansi onCnt))

iv) If Cai isa<Synonym expansion>, let SST be an FT_Synonym value such that Cai is equal to
SST.SretPattern to FT _Pattern(). Replace Cai by the result of:;

StrctPattern_to FT Pattern(Get Synonyniler ns( SST. t hesaur us,
SST. startingTerny)

v) If Cai isa<Preferred_Term expansion>, let SPT be an FT_PreferredTerm value such that Cai
isequal to SPT.SrctPattern to FT_Pattern(). Replace Cai by the result of:

StrctPattern_to FT Pattern(GetPreferredTerns(SPT.t hesaurus,
SPT. startingTernj)

vi) If Cai isa<Related Term expansion>, let SRT be an FT_RelatedTerm value such that Cai is
equal to SRT.SrctPattern_to FT Pattern(). Replace Cai by the result of:

StrctPattern_to FT Pattern(GetRel at edTer ns( SRT. t hesaur us,
SRT. startingTernj)

vii) If Cai isa<Top _Term expansion>, let STT bean FT_TopTerm value such that Cai is equal to
STT.SrctPattern_to FT_Pattern(). Replace Cai by the result of:

StrctPattern_to FT Pattern(Get TopTerns(STT. t hesaurus,
STT.startingTernj)

viii) If Cai isa<Soundex expansion>, let SPHT be an FT_Soundex value such that Cai is equal to
SPHT.SrctPattern_to FT Pattern(). Replace Cai by the result of:

StrctPattern_to FT Pattern(GetSoundsSi ni | ar ( SPHT. spoken))
iX) Otherwise, Cai isleft unchanged.
Let SCR bean FT_Context value such that
CCDC = SCR. StrctPattern_to FT_Pattern()
Then the result of
T. Cont ai ns( CCDC)
is
Case:
i) 1(one),if
SCR. Cont ai ns(T)
istrue.
i) 0(zero), if
SCR. Cont ai ns(T)

isfase.

© ISO/IEC 2000 - All rights reserved Full-Text Types 49



| SO/IEC FDI'S 13249-2:2000 (E)

h)

iii) Otherwise, the null value.

If Pisof theform <left paren> <search expression> <right paren>, augment P such that every
occurrence of a<word>, <stemmed word>, <phrase>, or a <stemmed phrase> which does not
specify a <language specification> is adorned by a <language specification> denoting the default
language. Additionally augment P such that every occurrence of <stemmed word> or <stemmed
phrase> which does not specify the optional key word STEMMED is adorned by this missing
optional key word. Let SPSE be an FT_ParExpr value such that

P = SPSE. StrctPattern_to FT Pattern()

Then the result of
T. Cont ai ns(P)
is
Case:
i) 1(one),if
SPSE. Cont ai ns(T)
istrue.
i) 0(zero), if
SPSE. Cont ai ns(T)
isfase.

iii) Otherwise, the null value.

If Pisa<Soundex expansion> S, augment SFI such that every occurrence of a<word> or a
<phrase> which does not specify a <language specification> is adorned by a <language
specification> denoting the default language. Let SSO be an FT_Soundex value such that

SFI = SSO StrctPattern_to FT _Pattern()

then the result of
T. Cont ai ns( SFI)
is
Case:
i) 1(one), if
SSO. Cont ai ns(T)
istrue.
i) O(zero), if

SSO. Cont ai ns(T)
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isfase.
iii) Otherwise, the null value.

j) If Pisa<Broader_Term expansion> BFI, augment BFI such that every occurrence of a<word> or
a <phrase> which does not specify a <language specification> is adorned by a <language
specification> denoting the default language. Let SBT be an FT_Broader Term value such that

BFI = SBT.StrctPattern_to FT Pattern()
then the result of
T. Cont ai ns(BFI)
is
Case:
i) 1(one),if
SBT. Cont ai ns(T)
istrue.
i) 0(zero), if
SBT. Cont ai ns(T)
isfase.
iii) Otherwise, the null value.
NOTE 14 - If FOR <thesaurus expansion count> LEVELS has not been specified, then according
to the specification of Subclause 6.10.3, "StrctPattern_to FT_Pattern Method" and Subclause
6.10.5 "GetBroader Terms Function” the expansion of <text literal> immediately contained in
<Broader_Term expansion > is carried on until no further expansion term can be found.

k) If Pisa<Narrower_Term expansion> NFI, augment NFI such that every occurrence of a <word>
or a<phrase> which does not specify a <language specification> is adorned by a <language
specification> denoting the default language. Let SNT be an FT_Narrower Term value such that

NFI = SNT. StrctPattern_to_FT_Pattern()
then the result of
T. Cont ai ns( NFI)
is
Case:
i) 1(one),if

SNT. Cont ai ns(T)
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m)

istrue.
ii) O(zero), if
SNT. Cont ai ns(T)

isfase.

iii) Otherwise, the null value.

NOTE 15 - If FOR <thesaurus expansion count> LEVELS has not been specified, then according
to the specification of Subclause 6.11.3, "StrctPattern_to FT_Pattern Method" and Subclause
6.11.5 "GetNarrowerTerms Function” the expansion of <text literal> immediately contained in
<Narrower_Term expansion > is carried on until no further expansion term can be found.

If P isa<Synonym expansion> SYFI, augment SYF| such that every occurrence of a<word> or a
<phrase> which does not specify a <language specification> is adorned by a <language
specification> denoting the default language. Let SST be an FT_Synonym value such that

SYFI = SST. StrctPattern_to FT Pattern()

then the result of
T. Cont ai ns( SYFI )
is
Case:
i) 1(one),if
SST. Cont ai ns(T)
istrue.
ii) O (zero), if
SST. Cont ai ns(T)
isfase.

iii) Otherwise, the null value.

If Pisa<Related Term expansion> RTFI, augment RTFI such that every occurrence of a <word>
or a<phrase> which does not specify a <language specification> is adorned by a <language
specification> denoting the default language. Let SRT be an FT_RelatedTerm value such that

RTFI = SRT. StrctPattern_to FT Pattern()

then the result of

T. Cont ai ns( RTFI)

52 Full-Text Types

© ISO/IEC 2000 - All rights reserved



| SO/IEC FDI'S 13249-2:2000 (E)

i) 1(one),if
SRT. Cont ai ns(T)
istrue.
i) 0(zero), if
SRT. Cont ai ns(T)
isfase.
iii) Otherwise, the null value.

n) If Pisa<Preferred Term expansion> PTFI, augment PTFI such that every occurrence of a
<word> or a <phrase> which does not specify a <language specification> is adorned by a
<language specification> denoting the default language. Let SPT be an FT_PreferredTerm value
such that

PTFI = SPT.StrctPattern_to FT Pattern()
then the result of
T. Cont ai ns( PTFI )
is
Case:
i) 1(one),if
SPT. Cont ai ns(T)
istrue.
i) 0(zero), if
SPT. Cont ai ns(T)
isfase.
iii) Otherwise, the null value.

0) If Pisa<Top_Term expansion> TTFI, augment TTFI such that every occurrence of a<word> or a
<phrase> which does not specify a <language specification> is adorned by a <language
specification> denoting the default language. Let STT bean FT_TopTerm value such that

TTFlI = STT. StrctPattern_to FT_Pattern()

then the result of

T. Cont ai ns(TTFI)
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p)

Case:
i) 1(one),if
STT. Cont ai ns(T)
istrue.
i) 0(zero), if
STT. Contai ns(T)
isfalse.

iii) Otherwise, the null value.

If Pisan <about expansion> |AFI, augment | AFI such that the contained <word> or <phrase>, if
it does not specify a <language specification>, is adorned by a <language specification> denoting
the default language. Let SA bean FT_IsAbout value such that

|AFI = SIA StrctPattern_to_ FT Pattern()

then the result of
T. Cont ai ns( | AFl)
is
Case:
i) 1(one),if
SI A. Cont ai ns(T)
istrue.
i) 0(zero), if
SI A. Contai ns(T)
isfase.

iii) Otherwise, the null value.
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5.3.2 FT_Pattern Key Words

Purpose
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This subclause contains alist of all the <key word>s allowed in the FT_Pattern type. They are provided

here for easy reference.
Definition
<key word> ::=

ABOUT | AND | ANY | AS | BROADER
EXPAND | FOR | FORM | FROM | IN |

I

| LIKE | NARROWER | NEAR | NOT | OF |
| PARAGRAPHS | PREFERRED | PROXI M TY |
| SENTENCE | SENTENCES | SOUNDS | STEMVED |
I

THESAURUS | TOP | WTHIN | WORDS

© ISO/IEC 2000 - All rights reserved

CHARACTERS |

RELATED |

ESCAPE
LEVELS
PARAGRAPH
SAMVE
SYNONYM | TERM
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6 Structured Search Pattern Types

The typesin this family provide for the construction of structured search patterns. The types form the
following hierarchy:

FT_Any

FT_Primary (not instantiable)
FT_WordOrPhrase (not instantiable)

FT_TextLitera
FT_StemmedWord
FT_Phrase
FT_StemmedPhrase

FT_Proxi
FT_Soundex
FT_BroaderTerm
FT_NarrowerTerm
FT_Synonym
FT_PreferredTerm
FT_RelatedTerm
FT_TopTerm
FT_IsAbout
FT_Context
FT_ParExpr

FT_Term

FT_Expr

FT_Phraselist
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6.1 FT_Any Typeand Routines

6.1.1 FT_Any Type

Purpose

The FT_Any type provides facilities for the construction of a structured search pattern that represents a
multiset of FT_WordOrPhrase values and for testing whether at least one member of such a multiset occurs

inagiven Full Text value.
Definition

CREATE TYPE FT_Any
AS (

Tokens FT_WordOr Phrase ARRAY[ FT_MaxArraylengt h]

)
| NSTANTI ABLE
NOT FI NAL

METHOD Cont ai ns(text Full Text)

RETURNS BOOLEAN
LANGUAGE SQL
DETERM NI STI C
CONTAI NS SQL

CALLED ON NULL | NPUT,

METHOD FT_Any(tokens FT_WordOr Phrase ARRAY[ FT_MaxArraylLengt h])

RETURNS FT_Any
SELF AS RESULT
LANGUAGE SQL
DETERM NI STI C
CONTAI NS SQL

CALLED ON NULL | NPUT

Definitional Rules

1) FT_MaxArraylLength isthe implementation-dependent maximum length for an array.

Description
1) The FT_Any type provides:

a) an attribute Tokens,
b) amethod Contains(FullText),

¢) amethod FT_Any(FT_WordOrPhrase ARRAY).
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6.1.2  Contains Method

Purpose

Search a Full Text value for an FT_Any.
Definition

CREATE METHOD Cont ai ns(text Full Text)
RETURNS BOOLEAN
FOR FT_Any
BEGA N
DECLARE result BOOLEAN,
DECLARE | ent | NTEGER;
DECLARE | ena | NTEGER;

| SO/IEC FDI'S 13249-2:2000 (E)

DECLARE TokArray Full Text_Token ARRAY[ FT_MaxArraylLengt h];

SET TokArray = text. Tokenize();
| F TokArray IS NULL THEN

SET |l ent = CAST(NULL AS | NTEGER);

U
_|
o
=1
I

END | F;
IF SELF I'S NULL THEN

CARDI NALI TY( TokArray) ;

SET lena = CAST(NULL AS | NTEGER);

ELSElI F SELF. Tokens |I'S NULL THEN

SET lena = CAST(NULL AS | NTEGER);
ELSE SET | ena = CARDI NALI TY( SELF. Tokens);

END | F;

IF lent 1S NULL AND I ena I'S NULL THEN

RETURN UNKNOWN,

ELSEIF lent = 0 OR lena = 0 THEN

SET result = FALSE;

ELSEIF lent <> 0 AND lena IS NULL OR
lent 1S NULL AND | ena <> 0 THEN

RETURN UNKNOWN;
ELSE SET result =

(W TH RECURSI VE Tab2(ind, wop) AS

(VALUES(1, SELF. Tokens[1])

UNI ON

SELECT ind + 1, SELF. Tokens[ind + 1]

FROM  Tab2
VWHERE ind < | ena

) H
Tenp(Basl) AS
( SELECT MAX( Basl)
FROM (VALUES(1) UNI ON

SELECT CASE ta.wop. Cont ai ns(text)
VWHEN FALSE THEN 1
VWHEN TRUE THEN 3

ELSE
END

FROM Tab2 ta) AS TT(Basl)

2

)
SELECT ARRAY[ FALSE, UNKNOWN, TRUE][Basl] FROM Tenp

) H
END | F;
RETURN resul t;
END
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Definitional Rules
1) FT_MaxArrayLength is the implementation-dependent maximum length for an array.
Description
1) The method Contains(Full Text) takes the following input parameters:
a) aFullText item text.

2) If SELF.Tokens meetsall of the following conditions, then it isimplementation-defined whether an
exception condition is raised: SQL/MM Full-Text - invalid search expression:

i) Every contained pattern of the form <word> or <stemmed word> specifies a stop word.

i) Every contained pattern of the form <phrase> or <stemmed phrase> contains only stop words, or
contains leading or trailing stop words.

3) Contains(Full Text) returns:
Case:
a) fase, if either text. Tokenize() or SELF.Tokens is empty, or for every element B of SELF.Tokens
B. Cont ai ns(text)
isfase.
b) true, if there exists one element B of SELF.Tokens, such that
B. Cont ai ns(text)
istrue;
c) Otherwise, unknown. In particular, thisresult is obtained if:
i) Any of text or text. Tokenize() isthe null value, and SELF or SELF.Tokens is the null value.

ii) textor text.Tokenize() isthe null value, but SELF.Tokens is an non-empty array.

iii) SELF or SELF.Tokens isthe null value, but text. Tokenize() is an non-empty array.
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6.1.3 FT_Any Method
Purpose

Return a specified FT_Any value.
Definition

CREATE METHOD FT_Any
(tokens FT_WordOr Phrase ARRAY[ FT_MaxArraylLengt h])
RETURNS FT_Any
FOR FT_Any
RETURN SELF. Tokens(t okens)

Definitional Rules

1) FT_MaxArrayLength isthe implementation-dependent maximum length for an array.
Description

1) Themethod FT_Any(FT_WordOrPhrase ARRAY) takes the following input parameters:

a) an array tokens with elements of type FT_WordOrPhrase which represents a set of words or terms.
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6.2 FT_Primary Type and Routines
6.2.1 FT_Primary Type
Purpose

The FT_Primary type isthe root type of a number elementary search pattern types. It provides afacility for
negating any search pattern the type of which is a subtype of FT_Primary.

Definition

CREATE TYPE FT_Primary
AS (
NOT_t ag BOOLEAN

)
NOT | NSTANTI ABLE
NOT FI NAL

METHOD Cont ai ns(text Full Text)
RETURNS BOOLEAN
LANGUAGE SQL
DETERM NI STI C
CONTAI NS sQL
CALLED ON NULL | NPUT,

METHOD StrctPattern_to FT Pattern()
RETURNS FT _Pattern
LANGUAGE SQL
DETERM NI STI C
CONTAI NS sQL
CALLED ON NULL | NPUT

Description
1) TheFT_Primary type provides:
a) anattribute NOT _tag,
b) amethod Contains(Full Text),
c) amethod StrctPattern_to Pattern().

2) Vauesof FT_Primary cannot be created. Only values of instantiable subtypes of FT_Primary can be
created.
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6.2.2  Contains Method

Purpose

Search aFull Text value for an FT_Primary value.

Definition

CREATE METHOD Cont ai ns
(text Full Text)
RETURNS BOCOLEAN
FOR FT_Pri mary
RETURN TRUE

Description
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1) The method Contains(Full Text) takes the following input parameters:

a) aFullText valuetext.

2) The method Contains(Full Text) is a dummy method that will never be called since there are no
FT_Primary values which are not values of a subtype of FT_Primary.
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6.2.3  StrctPattern_to_FT_Pattern Method
Purpose

Convert an FT_Primary valueto an FT_Pattern value.
Definition

CREATE METHOD StrctPattern_to FT Pattern()
RETURNS FT _Pattern
FOR FT_Primary
BEG N
DECLARE result CHARACTER VARYI NG FT_MaxPatternlLength);

SET result =" "'; -- dummy result
RETURN CAST(result AS FT Pattern);
END

Definitional Rules

1) FT_MaxPatternLength isthe implementation-dependent maximum length for the character
representation of an FT_Pattern value.

Description
1) Themethod SrctPattern_to FT_Pattern() has no input parameters.

2) The method StrctPattern to FT _Pattern() is adummy method that will never be called since there are
no FT_Primary values which are not values of a subtype of FT_Primary.
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6.3 FT_WordOrPhrase Type and Routines
6.3.1 FT_WordOrPhrase Type
Purpose

The FT_WordOrPhrase typeis the root type for the types FT_TextLiteral and FT_Phrase; it is not
instantiable.

Definition

CREATE TYPE FT_Wor dOr Phrase
UNDER FT_Pri mary
NOT | NSTANTI ABLE
NOT FI NAL

OVERRI DI NG METHOD Cont ai ns(text Ful |l Text)
RETURNS BOOLEAN,

OVERRI DI NG METHOD StrctPattern to FT Pattern()
RETURNS FT_Pattern,

METHOD get Wor dArray()
RETURNS Ful | Text _Token ARRAY[ FT_MaxArraylLengt h]
LANGUAGE SQL
DETERM NI STI C

CONTAI NS SQL
CALLED ON NULL | NPUT

Definitional Rules
1) FT_MaxArrayLength isthe implementation-dependent maximum length for an array.
Description
1) TheFT_WordOrPhrase type provides:
a) amethod Contains(Full Text),
b) amethod SrctPattern_to Pattern(),

c) amethod getWordArray().

2) FT_WordOrPhrase values cannot be created. Only values of the subtypes of FT_WordOrPhrase can
be created.
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6.3.2  Contains Method

Purpose

Search a Full Text value for an FT_WordOrPhrase value.
Definition

CREATE METHOD Cont ai ns
(text Full Text)
RETURNS BOOLEAN
FOR FT_WordOr Phr ase
RETURN TRUE

Description

1) The method Contains(Full Text) takes the following input parameters:

a) aFullText valuetext.

2) The method Contains(Full Text) is adummy method that will never be called since there are no
FT_WordOrPhrase values which are not values of a subtype of FT_WordOrPhrase.
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6.3.3  StrctPattern_to_FT_Pattern Method
Purpose
Convert an FT_WordOrPhrase value to an FT_Pattern value.
Definition
CREATE METHOD StrctPattern_to_FT Pattern()
RETURNS FT _Pattern
FOR FT_Wor dOr Phr ase

BEA N
DECLARE result CHARACTER VARYI NG FT_MaxPatternlLength);

SET result = ; -- dummy result
RETURN CAST(result AS FT Pattern);
END

Definitional Rules

1) FT_MaxPatternLength isthe implementation-dependent maximum length for the character
representation of an FT_Pattern value.

Description
1) Themethod SrctPattern_to FT_Pattern() has no input parameters.

2) The method StrctPattern to FT _Pattern() is adummy method that will never be called since there are
no FT_WordOrPhrase values which are not values of a subtype of FT_WordOrPhrase.
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6.3.4 getWordArray Method
Purpose

Generate an array representation while preserving ordering from an FT_WordOrPhrase value where each
array element contains a Full Text_Token value representing aword.

Definition

CREATE METHOD get Wor dArray()
RETURNS Ful | Text _Token ARRAY[ FT_MaxArraylLengt h)
FOR FT_Wor dOr Phr ase
RETURN CAST(ARRAY[] AS Ful | Text _Token ARRAY[ FT_MaxArraylLength)])

Definitional Rules

1) FT_MaxArrayLength isthe implementation-dependent maximum length for an array.
Description

1) The method getWordArray() has no input parameters.

2) The method getWordArray() is a dummy method that will never be called since there are no
FT_WordOrPhrase values which are not values of a subtype of FT_WordOrPhrase.
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6.4 FT_TextLiteral Typeand Routines
6.4.1 FT_TextLiteral Type
Purpose

The FT_TextLiteral type provides facilities for the construction of literal search patterns and for searching
of occurrences of literalsin text.

Definition

CREATE TYPE FT_Text Literal
UNDER FT_Wor dOr Phr ase
AS (
LitPart Full Text Token,
Language CHARACTER VARYI NG FT_MaxLanguagelengt h)
EscapeSpec CHARACTER( 1)

| NSTANTI ABLE
NOT FI NAL

OVERRI DI NG METHOD Cont ai ns(text Ful | Text)
RETURNS BOOLEAN,

OVERRI DI NG METHOD StrctPattern_to FT Pattern()
RETURNS FT_Pattern,

METHOD mat ches(t ok Ful | Text _Token)
RETURNS BOCLEAN
LANGUAGE SQL
DETERM NI STI C
CONTAI NS SQL
CALLED ON NULL I NPUT,

METHOD Tokeni ze()
RETURNS FT_Text Li teral
LANGUAGE SQL
DETERM NI STI C
CONTAI NS SQL
CALLED ON NULL | NPUT,

METHOD FT_TextLiteral
(w Ful | Text _Token,
Language CHARACTER VARYI NG FT_MaxLanguagelLengt h))
RETURNS FT_Text Literal
SELF AS RESULT
LANGUAGE SQL
DETERM NI STI C
CONTAI NS sQL
CALLED ON NULL I NPUT,

METHOD FT_Text Li teral

(w Ful | Text _Token
Language CHARACTER VARYI NG FT_MaxLanguagelengt h)
EscapeChar CHARACTER(1))

RETURNS FT Text Literal

SELF AS RESULT

LANGUAGE SQL

DETERM NI STI C

CONTAI NS SQL

CALLED ON NULL I NPUT,
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OVERRI DI NG METHOD get Wor dArray()
RETURNS Ful | Text _Token ARRAY[ FT_MaxArraylLengt h]

Definitional Rules
1) FT_MaxArrayLength isthe implementation-dependent maximum length for an array.

2) FT_MaxLanguagelength is the implementation-defined maximum length for the character
representation of alanguage specification.

Description
1) TheFT_TextLiteral type provides:

a) anattribute LitPart,

b) an attribute Language,

c) an attribute EscapeSpec,

d) amethod Contains(Full Text),

€) amethod SrctPattern to FT_Pattern(),

f) amethod matches(Full Text_Token),

g) amethod Tokenize(),

h) amethod getWordArray(),

i) amethod FT_TextLiteral(Full Text_Token, CHARACTER VARYING) and a method
FT_TextLiteral(Full Text_Token, CHARACTER VARYING, CHARACTER),

j) afunction EliminateDQS(Full Text_Token),

k) afunction InsertDQS(Full Text_Token).
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6.4.2  Contains Method

Purpose

Search a Full Text value for an FT_TextLiteral value.
Definition

CREATE METHOD Cont ai ns
(text Full Text)
RETURNS BOOLEAN
FOR FT_Text Literal
BEG N
DECLARE result BOOLEAN;

| F text. Tokenize() |I'S NULL THEN
RETURN UNKNOWN;
END | F;
| F CARDI NALI TY(text. Tokeni ze()) = 0 THEN
SET result = FALSE;
ELSE
SET result = (WTH RECURSI VE tenpTab(pos, token) AS
(VALUES( 1, text.Tokenize()[1])
UNI ON
SELECT tt.pos + 1, text.Tokenize()[tt.pos + 1]
FROM tenmpTab tt
WHERE tt.pos < CARDI NALI TY(text. Tokeni ze())

),
Tenmp(Basl) AS
( SELECT MAX(Basl)
FROM ( VALUES(1) UNI ON
SELECT CASE SELF. Tokeni ze() . mat ches(tt.t oken)
VWHEN FALSE THEN 1
VWHEN TRUE THEN 3
ELSE 2
END
FROM TenpTab tt) AS TT(Basl)

)
SELECT ARRAY[ FALSE, UNKNOWN, TRUE][Basl] FROM Tenp

END | F;
RETURN ( SELF. NOT_tag = result);
END

Description

1) The method Contains(Full Text) takes the following input parameters:
a) aFullText item text.

2) Let TL betheresult of the invocation of text. Tokenize() and TLE be elements of TL, normalized in an
implementation-defined way, and with leading and trailing blanks removed. LetT be SELF.LitPart,
normalized in an implementation-defined way and with leading and trailing blanks removed. If
SELF.EscapeSpec isthe null value, let TT be T; otherwise, let TT be T ESCAPE SELF.EscapeSpec.
a) Case

i) If T contains a stop word, an exception condition is raised: SQL/MM Full-Text - invalid search
expression.

© ISO/IEC 2000 - All rights reserved Structured Search Pattern Types 71



| SO/IEC FDI'S 13249-2:2000 (E)

i) If TL isempty, then let R be false.
i) If
TLE NOT LIKE TT

istrue for every element TLE of TL, with leading and trailing blanks removed from TLE, then
let R be false.

iv) If TL contains at |east one element TLE, with leading and trailing blanks removed, such that
TLE LIKE TT
istrue, then let R be true.
v) Otherwise, let R be unknown.
b) Contains(Full Text) returns:
Case:
i) unknown, if SELF.NOT _tag isthe null value.
ii) R, if SELF.NOT_tagistrue.

iii) Otherwise, NOT R
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6.4.3  StrctPattern_to_FT_Pattern Method
Purpose

Convert an FT_TextLiteral valueto an FT_Pattern value.
Definition

CREATE METHOD StrctPattern_to FT Pattern()
RETURNS FT _Pattern
FOR FT_TextLiteral
BEG N
DECLARE result CHARACTER VARYI NG FT_MaxPatternlLength);

SET result = SELF. Language || ' "’
|] TRRMBOTH ' ' FROM I nsert DQS( SELF. LitPart))
| | CASE WHEN SELF. EscapeSpec | S NULL THEN
ELSE
"" ESCAPE "' || SELF.EscapeSpec || '"’
END;
| F SELF. NOT_tag |I'S UNKNOMN THEN
SET result = NULL;
ELSElI F NOT SELF. NOT_tag THEN

SET result = "NOT ' || result;
END | F;
RETURN CAST(result AS FT Pattern);

END

Definitional Rules

1) FT_MaxPatternLength is the implementation-dependent maximum length for the character
representation of an FT_Pattern value.

Description
1) Themethod SrctPattern to FT_Pattern() has no input parameters.

2) SrctPattern to FT Pattern() convertsan FT_TextLiteral valueinto an FT_Pattern of the form
<word> or of the form NOT <word>.

3) Inthe course of initializing an FT_Pattern value, <double quote>s appearing in SELF.LitPart are taken
care of by the function InsertDQS(Full Text_Token). InsertDQS(Full Text_Token) replaces each <double
quote> in atoken by a <doubleguote symbol>.

4) If SELF isthe null value or SELF.NOT_tag is unknown, then the result is the null value.
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6.4.4  matches Method

Purpose

Compare aFull Text_Token value with an FT_TextLiteral value.
Definition

CREATE METHOD mat ches
(tok Full Text _Token)
RETURNS BOOLEAN
FOR FT _Text Literal

RETURN (
CASE WHEN SELF. EscapeSpec |'S NULL THEN
TRIMBOTH ' * FROM tok) LIKE
TRIMBOTH ' ' FROM SELF. LitPart)
ELSE
TRIMBOTH ' ' FROM tok) LIKE
TRIMBOTH ' ' FROM SELF. LitPart) ESCAPE SELF. EscapeSpec
END
)
Description

1) The method matches(Full Text_Token) takes the following input parameters:
a) aFullText Token item tok.

2) matches(Full Text_Token) compares tok and SELF using the LIKE operator to return aBOOLEAN
value.
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6.4.5 Tokenize Method

Purpose

Normalize the LitPart attribute of an FT_TextLiteral value.
Definition

CREATE METHOD Tokeni ze()
RETURNS FT_ Text Literal
FOR FT_TextLiteral
BEG N

-- 1l See Description

Description
1) The method Tokenize() has no input parameters.

2) Tokenize() normalizes SELF.LitPart in an implementation-defined way.
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6.4.6  getWordArray Method

Purpose

Return a one element Full Text_Token array from an FT_TextLiteral value representing a single word.
Definition

CREATE METHOD get Wor dArray()
RETURNS Ful | Text _Token ARRAY[ FT_MaxArraylLengt h)
FOR FT_TextLiteral
RETURN ARRAY[ TRIM BOTH ' ' FROM SELF. LitPart)]

Definitional Rules

1) FT_MaxArrayLength isthe implementation-dependent maximum length for an array.
Description

1) The method getWordArray() has no input parameters.

2) The method getWordArray() returns SELF.LitPart as a one element Full Text_Token array.
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6.4.7 FT_TextLiteral Methods
Purpose

Return a specified FT_TextLiteral value.
Definition

CREATE METHOD FT_Text Literal
(w Ful | Text _Token,
Language CHARACTER VARYI NG FT_MaxLanguagelLengt h))
RETURNS FT_Text Literal
FOR FT_TextLiteral
RETURN SELF. Lit Part (Eli m nat eDQS(w)) .
Language( Language) . NOT_t ag( TRUE)

CREATE METHOD FT_TextLiteral
(w Ful | Text _Token,
Language CHARACTER VARYI NG FT_MaxLanguagelengt h) ,
EscapeChar CHARACTER(1))
RETURNS FT_Text Li teral
FOR FT_Text Literal
RETURN NEW FT_Text Literal (w, Language).EscapeSpec(EscapeChar)

Description

1) Themethod FT_TextLiteral(Full Text_Token, CHARACTER VARYING) takes the following input
parameters:

a) aFullText_Token valuew,
b) aCHARACTER VARYING value Language.

2) Themethod FT_TextLiteral (Full Text_Token, CHARACTER VARYING, CHARACTER) takesthe
following input parameters:

a) aFullText_Token valuew,
b) aCHARACTER VARYING value Language,
¢) aCHARACTER vaue EscapeChar.

3) Inthe process of initializing an FT_TextLiteral value, the appearance of <doubleguote symbol>sin the

token wistaken care of by the function EliminateDQS(Full Text_Token).
EliminateDQS(Full Text_Token) replaces each <doublequote symbol> in atoken by a <double quote>.
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6.4.8  EliminateDQS Function
Purpose
Eliminate a double quote symbol from aFull Text_Token value.
Definition
CREATE FUNCTI ON El i m nat eDQS
(w Ful | Text _Token)
RETURNS Ful | Text _Token
LANGUAGE SQL
DETERM NI STI C
CONTAI NS sQL

CALLED ON NULL I NPUT
BEG N

-- Il See Description

Description
1) Thefunction EliminateDQS(Full Text_Token) takes the following input parameters:
a) aFullText _Token valuew.

2) EliminateDQS(Full Text_Token) replaces each <doublequote symbol> in w by a <double quote>.
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6.4.9 InsertDQS Function

Purpose

Insert a double quote symbol in a Full Text_Token value.
Definition

CREATE FUNCTI ON | nsert DQS
(w Ful | Text _Token)
RETURNS CHARACTER VARYI NG FT_MaxPat t er nLengt h)
LANGUAGE SQL
DETERM NI STI C
CONTAI NS SQL
CALLED ON NULL I NPUT
BEG N

-- 1l See Description

Definitional Rules

1) FT_MaxPatternLength is the implementation-dependent maximum length for the character
representation of an FT_Pattern value.

Description
1) Thefunction InsertDQSFull Text_Token) takes the following input parameters:
a) aFullText Token valuew.

2) InsertDQS(Full Text_Token) replaces each <double quote> in atoken by a <doublequote symbol>.
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6.5 FT_StemmedWord Type and Routines
6.5.1 FT_StemmedWord Type
Purpose

The FT_StemmedWord type provides facilities for the construction of stemmed word search patterns and for
searching of occurrences of stemmed words in text.

Definition

CREATE TYPE FT_St ermedWord
UNDER FT_ Text Literal
| NSTANTI ABLE
NOT FI NAL

OVERRI DI NG METHOD Cont ai ns(text Ful |l Text)
RETURNS BOOLEAN,

OVERRI DI NG METHOD StrctPattern to FT Pattern()
RETURNS FT_Pattern,

METHOD Tokeni zeAndSt en()
RETURNS FT_Text Literal
LANGUAGE SQL
DETERM NI STI C
CONTAI NS sQL
CALLED ON NULL | NPUT,

METHOD FT_St ermedWord
(sw Ful | Text _Token,
Language CHARACTER VARYI NG FT_MaxLanguagelLengt h))
RETURNS FT_St enmredWor d
SELF AS RESULT
LANGUAGE SQL
DETERM NI STI C
CONTAI NS sQ
CALLED ON NULL | NPUT

METHOD FT_St ermedWord

(sw Ful | Text _Token,

Language CHARACTER VARYI NG FT_MaxLanguagelengt h)
EscapeChar CHARACTER(1))

RETURNS FT_St enmedWor d

SELF AS RESULT

LANGUAGE SQL

DETERM NI STI C

CONTAI NS SQL

CALLED ON NULL I NPUT

Definitional Rules

1) FT_MaxLanguagelength is the implementation-defined maximum length for the character
representation of alanguage specification.

Description
1) The FT_StemmedWord type provides:

a) amethod Contains(FullText),
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b) amethod SrctPattern to FT_Pattern(),

¢) amethod TokenizeAndStem(),

d) amethod FT_StemmedWord(Full Text_Token, CHARACTER VARYING) and a method
FT_SemmedWord(Full Text_Token, CHARACTER VARYING, CHARACTER).
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6.5.2  Contains Method

Purpose

Search a FullText value for an FT_SemmedWord value.
Definition

CREATE METHOD Cont ai ns
(text Full Text)
RETURNS BOOLEAN
FOR FT_St enmredWor d
BEG N
DECLARE result BOOLEAN,

| F text. Tokeni zeAndStem() 1S NULL THEN

RETURN UNKNOWN;
END | F;
| F CARDI NALI TY(t ext. Tokeni zeAndSten()) = 0 THEN

SET result = FALSE;
ELSE

SET result = (WTH RECURSI VE tenpTab( pos, token) AS

(VALUES( 1, text.TokenizeAndSten()[1])
UNI ON

SELECT tt.pos + 1, text.Tokeni zeAndSten()[tt.pos + 1]

FROM tempTab tt

WHERE tt.pos < CARDI NALI TY(text. Tokeni zeAndStem())

),
Tenmp(Basl) AS
( SELECT MAX(Basl)
FROM ( VALUES(1) UNI ON

SELECT CASE SELF. Tokeni zeAndSt en() . mat ches(tt .t oken)

WHEN FALSE THEN 1
WHEN TRUE THEN 3
ELSE 2
END
FROM TenpTab tt) AS TT(Basl)

)
SELECT ARRAY[ FALSE, UNKNOWN, TRUE][Basl] FROM Tenp
END | F;
RETURN ( SELF. NOT_tag = result);
END

Description
1) The method Contains(Full Text) takes the following input parameters:

a) aFullText item text.

2) Let TL betheresult of the invocation of text. TokenizeAndStem(). Let TLE be elements of TL,
normalized and reduced to stems in an implementation-defined way, and with leading and trailing
blanks removed. Let T be SELF.LitPart, normalized and reduced to stems in an implementation-
defined way, and with leading and trailing blanks removed. If SELF.EscapeSpec isthe null value, let

TT beT; otherwise, let TT be T ESCAPE SELF.EscapeSpec.
a) Case

i) If TL isempty, thenlet Rbefalse.
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i) If
TLENOT LIKETT
istrue for every element TLE of TL, then let R be false.
iii) If TL contains at least one element TLE, such that
TLELIKETT
istrue, then let R be true.
iv) Otherwise, let R be unknown.
b) Contains(Full Text) returns:
Case:
i) unknown, if SELF.NOT _tag isthe null value.
ii) R, if SELF.NOT_tagistrue.

iii) Otherwise, NOT R
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6.5.3  StrctPattern_to_FT_Pattern Method

Purpose

Convert an FT_StemmedWord value to an FT_Pattern value.
Definition

CREATE METHOD StrctPattern_to FT Pattern()
RETURNS FT _Pattern
FOR FT_St ermmedWord
BEG N
DECLARE result CHARACTER VARYI NG FT_MaxPatternlLength);

SET result = ' STEMVED FORM OF || SELF. Language
[’ " || TRRMBOTH® ' FROM I nsertDQS(SELF.LitPart))
| | CASE WHEN SELF. EscapeSpec |'S NULL THEN
ELSE
"" ESCAPE "' || SELF.EscapeSpec || '"’
END,;
| F SELF. NOT_tag |I'S UNKNOMN THEN
SET result = NULL;
ELSElI F NOT SELF. NOT_tag THEN

SET result = "NOT ' || result;
END | F;
RETURN CAST(result AS FT Pattern);

END
Definitional Rules

1) FT_MaxPatternLength isthe implementation-dependent maximum length for the character
representation of an FT_Pattern value.

Description
1) Themethod SrctPattern to FT_Pattern(FT_StemmedWord) has no input parameters.

2) StrctPattern_to FT_Pattern() convertsan FT_StemmedWord value into an FT_Pattern value of the
form <stemmed word> or of the form NOT <stemmed word>.

3) Inthecourse of initializing an FT_Pattern value, <double quote>s appearing in SELF.LitPart are taken
care of by the function InsertDQS(Full Text_Token). InsertDQS(Full Text_Token) replaces each
<double quote> in atoken by a <doublegquote symbol>.

4) If SELF isthe null value or SELF.NOT _tag is unknown, then the result is the null value.
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6.5.4  TokenizeAndStem Method

Purpose

Normalize and stem-reduce the LitPart attribute of an FT_StemmedWord value.
Definition

CREATE METHOD Tokeni zeAndSt em()
RETURNS FT Text Literal
FOR FT_St emmedWord
BEG N

-- Il See Description

Description
1) The method TokenizeAndStem() has no input parameters.

2) TokenizeAndStem() normalizes and stem-reduces SELF.LitPart in an implementation-defined way.
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6.5.5 FT_StemmedWord Methods
Purpose

Return a specified FT_StemmedWord value.
Definition

CREATE METHOD FT_St emmedWor d
(sw Ful | Text _Token,
Language CHARACTER VARYI NG FT_MaxLanguagelLengt h))
RETURNS FT_St enmredWor d
FOR FT_St emmedWord
RETURN SELF. Lit Part (Eli m nat eDQS(sw)) .
Language( Language) . NOT_Tag( TRUE)

CREATE METHOD FT_St emmedWor d
(sw Ful | Text _Token,
Language CHARACTER VARYI NG FT_MaxLanguagelLengt h) ,
EscapeChar CHARACTER(1))
RETURNS FT_St enmredWor d
FOR FT_St enmredWor d
RETURN NEW FT_St ermedWor d(sw, Language) . EscapeSpec( EscapeChar)

Definitional Rules

1) FT_MaxLanguagelength is the implementation-defined maximum length for the character
representation of alanguage specification.

Description

1) Themethod FT_SemmedWord(Full Text_Token, CHARACTER VARYING) takes the following input
parameters:

a) aFullText_Token value sw,
b) aCHARACTER VARYING value Language.

2) The method FT_StemmedWord(Full Text_Token, CHARACTER VARYING, CHARACTER) takes the
following input parameters:

a) aFullText_Token vaue sw,
b) aCHARACTER VARYING value Language,
¢) aCHARACTER vaue EscapeChar.

3) Inthe process of initializing an FT_StemmedWord val ue, the appearance of <doubleguote symbol>sin

the token sw is taken care of by the function EliminateDQS(Full Text_Token).
EliminateDQS(Full Text_Token) replaces each <doublequote symbol> in atoken by a <double quote>.
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6.6 FT_Phrase Type and Routines
6.6.1 FT_Phrase Type
Purpose

The FT_Phrase type provides for the construction of phrase search patterns, and for searching of
occurrences of the phrasesin text.

Definition

CREATE TYPE FT_Phrase
UNDER FT_Wor dOr Phr ase
AS (
PhrasePart Ful | Text _Token ARRAY[ FT_MaxArraylLengt h],
Language CHARACTER VARYI NG FT_MaxLanguagelengt h)
EscapeSpec CHARACTER( 1)

| NSTANTI ABLE
NOT FI NAL

OVERRI DI NG METHOD Cont ai ns(text Ful | Text)
RETURNS BOOLEAN,

OVERRI DI NG METHOD StrctPattern_to FT Pattern()
RETURNS FT_Pattern,

OVERRI DI NG METHOD get Wor dArray()
RETURNS Ful | Text _Token ARRAY[ FT_MaxArraylLengt h],

METHOD Tokeni zePosi tion()
RETURNS FT_TokenPosi ti on ARRAY[ FT_MaxArraylengt h]
LANGUAGE SQL
DETERM NI STI C
CONTAI NS sQL
CALLED ON NULL I NPUT,

METHOD FT_Phr ase
(W Ful |l Text _Token ARRAY[ FT_MaxArraylLengt h],
Language CHARACTER VARYI NG FT_MaxLanguagelLengt h))
RETURNS FT_Phrase
SELF AS RESULT
LANGUAGE SQL
DETERM NI STI C
CONTAI NS sQ
CALLED ON NULL I NPUT,

METHOD FT_Phr ase

(W Ful |l Text _Token ARRAY[ FT_MaxArraylLengt h],
Language CHARACTER VARYI NG FT_MaxLanguagelengt h)
EscapeChar CHARACTER(1))

RETURNS FT_Phrase

SELF AS RESULT

LANGUAGE SQL

DETERM NI STI C

CONTAI NS SQL

CALLED ON NULL I NPUT

Definitional Rules

1) FT_MaxArraylLength isthe implementation-dependent maximum length for an array.
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2) FT_MaxLanguagelLength is the implementation-defined maximum length for the character
representation of alanguage specification.

Description

1) TheFT_Phrasetype provides:

a)
b)
c)

e
f)
Q)
h)

i)
)
K)

an attribute PhrasePart,

an attribute Language,

an attribute EscapeSpec,

amethod Contains(Full Text),

amethod SrctPattern_to FT Pattern(),

amethod getWordArray(),

amethod TokenizePosition(),

amethod FT_Phrase(Full Text_Token ARRAY, CHARACTER VARYING) and a method
FT_Phrase(Full Text_Token ARRAY, CHARACTER VARYING, CHARACTER),
afunction matches(FT_TokenPosition ARRAY, INTEGER, INTEGER, FT_TokenPosition ARRAY,
INTEGER, INTEGER, CHARACTER, CHARACTER VARYING),

afunction prune(FT_TokenPosition ARRAY, INTEGER, INTEGER).

2) AnFT_Phrase value denotes an array of FullText_Token tokens which in turn represents a sequence of
words. The array may be empty or the null value.

Tokens may contain wild card characters’%' and’ . The’%’ wild card denotes an arbitrary number
(zero or more) of characters which are admissible within atoken. An’_’ wild card denotes one arbitrary
character out of the set of characters which are admissible within atoken.

A token may be the null value.

NOTE 16 - FT_Phrase values are intentionally more general than <phrase>s which contain at least two
<word representation>s, none of which may bea NULL string.

3) If atoken exclusively consists of '%’ wild card characters, then it denotes an optional word.
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6.6.2  Contains Method

Purpose

Search a Full Text value for an FT_Phrase value.
Definition

CREATE METHOD Cont ai ns

(text Full Text)

RETURNS BOCOLEAN

FOR FT_Phrase

BEA N
DECLARE tokarray FT_TokenPosition ARRAY[ FT_MaxArraylLengt h];
DECLARE result BOOLEAN;
DECLARE | ent | NTECER,
DECLARE tl| en | NTEGER;
DECLARE | enp | NTECER,
DECLARE pl en | NTEGER;
DECLARE canoni cphr FT_TokenPositi on ARRAY[ FT_MaxArraylLengt h];
DECLARE nnsk | NTEGER;
DECLARE i | NTECER;

SET tokarray = text.Tokeni zePosition(’ WORDS');
| F tokarray |I'S NULL THEN
RETURN UNKNOVW;
END | F;
SET | ent = CARDI NALI TY(t okarray);
SET canoni cphr = SELF. Tokeni zePosi tion();
I|F (SELF I'S NULL OR canoni cphr I'S NULL) AND
lent <> 0 THEN
RETURN UNKNOVW;

END | F;

SET | enp = CARDI NALI TY(canoni cphr);
SET nmsk = O;

SET i = 1;

L1: WHILE (i <= lenp) DO
| F canonicphr[i].token SIMLAR '$%’ ESCAPE '$ THEN
SET nnsk = nnsk + 1;
END | F;
SET i =i + 1;
END WHI LE L1;
IF lent = 0 THEN
RETURN (FALSE = SELF. NOT_tag);
END | F;
IF lenp = 0 THEN
RETURN (TRUE = SELF. NOT_tag);

END | F;
SET tlen = tokarray[l ent].position;
SET pl en = canonicphr[l enp]. position;

IF tlen < plen - nnsk THEN
RETURN ( FALSE = SELF. NOT_t ag) ;
END | F;
IF plen - nmsk = 0 THEN
RETURN ( TRUE = SELF. NOT_t ag) ;
END | F;

SET result = (WTH RECURSI VE textrange(i) AS
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(VALUES (1)

UNI ON
SELECT i + 1
FROM textrange
WHERE i < lent

) H
Temp(Basl) AS
( SELECT MAX(Basl)
FROM (VALUES(1) UNI ON
SELECT
CASE tokarray[i].position <=
tlen + 1 - (plen - nnsk)
AND
mat ches(tokarray, i, lent, canonicphr, 1, |lenp
SELF. EscapeSpec, SELF. Language)
WHEN FALSE THEN 1
WHEN TRUE THEN 3
ELSE 2
END
FROM textrange AS tr(i)) AS TT(Basl)

)
SELECT ARRAY[ FALSE, UNKNOWN, TRUE][Basl] FROM Tenp

)
RETURN ( SELF. NOT tag = result);
END

Definitional Rules

1

FT_MaxArrayLength is the implementation-dependent maximum length for an array.

Description

1

2)

3)

4)

5)

The method Contains(Full Text) takes the following input parameters:
a) aFullText argument text.

If the first element of SELF.PhrasePart or the last element of SELF.PhrasePart is a stop word, or all
elements of SELF.PhrasePart are stop words, then it isimplementation-defined whether an exception
condition is raised: SQL/MM Full-Text - invalid search expression.

Let TL be the result of the invocation of text. TokenizePosition(' WORDS )and TLE be elements of TL.
Every TLE represents some word of text in an implementation-defined normalized way, with leading
and trailing blanks removed. It isimplementation-defined whether no stop word of text, all stop words
of text, or all stop words of text except for leading and trailing stop words are represented by some
TLE. If stop words areincluded, then it isimplementation-defined how they are effectively
represented, provided their representation is such that the result of comparing any two stop wordsis
true.

If no stop words are included in TL or no leading and trailing stop words are included in TL, then let TL
be the result of text.TokenizePosition( WORDS ),with all leading stop words removed from text (i.e. the
TLE.Position numbers start with 1 (one)).

Let TPL be the result of SELF.TokenizePosition () and let TPLE be the elements of TPL. Every TPLE
represents some word of SELF.PhrasePart in an implementation-defined normalized way with leading
and trailing blanks removed. It isimplementation-defined whether no stop word of SELF.PhrasePart,
all stop words of SELF.PhrasePart, or all stop words of SELF.PhrasePart except for leading and
trailing stop words are represented by some TPLE in an implementation-defined way, provided stop
word are dealt with in the same fashion by the TokenizePosition methods of the Full Text and
FT_Phrase types.
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6) Case

a) |If TL isempty or if TLE.position of thelast TLE islessthan TPLE.position of the last TPLE, not
counting the TPLES representing optional words, then let R be false.

b) If either SELF, SELF.PhrasePart or text isthe null value, then let R be unknown.
c) |If thecardinality of TPL iszero or TPL represents optional words only, then let R be true.
d) Otherwise:

i) Letn bethe number of elements of TPL. Let now be the number of optional words. Let STS
be a set of marrays of FT_TokenPosition values where mis 2 to the power of n such that:

A) TPL isan element of STS
B) Every other element of STS(if m> 1 (one)) is obtained from TPL asfollows:
1) Remove one of the possible combinations of TPLES representing optional words.

2) For each removed TPLE, for each subsequent TPLE, say t, reduce the value t.position
by 1 (one).

C) Notwo elements of STSare equal.

ii) LetSlbeaseguenceof L TLEsof TL and 2 an element of STSof the samelength L. For j
ranging from 1to L, let S1; and S2; be elements of S1 and S2, respectively. |f
SELF.EscapeSpec isthe null value, then let TT be &2; .token. Otherwise, let TT be S2;.token
ESCAPE SELF.EscapeSpec.

iii) Case:

A) If there exists some Sl and some S2 such that
S1; LIKE TT
istrue for every j, then let R be true.

B) |If for every possible pair (S1, 2)
S1; LIKE TT
isfalsefor at least onej, then let R be false.

C) Otherwise, let R be unknown.

7) Contains(Full Text) returns;
Case:

a) unknown, if NOT tag isthe null value.

b) NOTR, if NOT tagisfase.
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c) Otherwise, R
8) Itisimplementation-defined whether the distance separating two wordsW1 and W2 in a pattern of the

form <phase> or <stemmed phrase> is exactly or at most one more than the number of consecutive stop
words between W1 and W2. In the latter case, the stop words effectively behave like optional words.

92 Structured Search Pattern Types © ISO/IEC 2000 - All rights reserved



| SO/IEC FDI'S 13249-2:2000 (E)

6.6.3  StrctPattern_to_FT_Pattern Method
Purpose

Convert an FT_Phrase valueto an FT_Pattern value.
Definition

CREATE METHOD StrctPattern_to FT Pattern()
RETURNS FT _Pattern
FOR FT_Phrase
BEG N
DECLARE result CHARACTER VARYI NG FT_MaxPatternlLength);
DECLARE | en | NTEGER;
DECLARE i | NTEGER;

| F SELF. PhrasePart 1S NULL THEN

RETURN CAST(NULL AS FT_Pattern);
END | F;
SET i = 1;
SET | en = CARDI NALI TY( SELF. PhrasePart);
SET result = SELF. Language || '"';
VWHI LE (i <= len) DO

SET result = result

|| I'nsert DQS(SELF. PhrasePart[i])

SET i =i + 1
END WHI LE:

SET result = TRMTRAILING ' * FROMresult)
| | CASE WHEN SELF. EscapeSpec | S NULL THEN
ELSE
"" ESCAPE "' || SELF.EscapeSpec || '"';
END

| F SELF. NOT _tag | S UNKNOWN THEN
SET result = NULL;
ELSEI F NOT SELF. NOT_tag THEN

SET result = "NOT ' || result;
END | F;
RETURN CAST(result AS FT Pattern);

END

Definitional Rules

1) FT_MaxPatternLength isthe implementation-dependent maximum length for the character
representation of an FT_Pattern value.

Description
1) Themethod SrctPattern_to FT_Pattern() has no input parameters.

2) StrctPattern _to FT_Pattern() returns an FT_Pattern value of the form <phrase> or the form NOT
<phrase>.

3) If SELF or SELF.PhrasePart isthe null value or SELF.NOT _tag is unknown, then the result is the null
value.
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6.6.4 getWordArray Method
Purpose

Return a Full Text_Token array from an FT_Phrase value representing aterm consisting of a sequence of
words (phrases).

Definition

CREATE METHOD get Wor dArray()
RETURNS Ful | Text _Token ARRAY[ FT_MaxArraylLengt h)
FOR FT_Phrase
BEG N
DECLARE ret Full Text _Token ARRAY[ FT_MaxArraylengt h] ;
DECLARE | en | NTEGER;

DECLARE | | NTEGER;

SET | en = CARDI NALI TY( SELF. PhrasePart);
SET i = 1;

SET ret = CAST(ARRAY[] AS

Ful | Text _Token ARRAY[ FT_MaxArraylLength];
L1: WHILE (i <= len) DO
SET ret = ret ||
ARRAY[ TRIM BOTH ' ' FROM SELF. PhrasePart[i])];
SET i =i + 1,
END WHI LE L1;
RETURN ret;
END

Definitional Rules

1) FT_MaxArraylLength isthe implementation-dependent maximum length for an array.

Description

1) The method getWordArray() has no input parameters.

2) The method getWordArray() returns SELF.PhrasePart as a Full Text_Token array such that the i-th

array element corresponds to the i-th element of SELF.PhrasePart. Leading and trailing blanks are
removed from the array elements.
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6.6.5  TokenizePosition Method

Purpose

Normalize the PhrasePart attribute of an FT_Phrase value.
Definition

CREATE METHOD Tokeni zePosi tion()
RETURNS FT_TokenPosi ti on ARRAY[ FT_MaxArraylLengt h)
FOR FT_Phrase
BEG N

-- 1l See Description

Description

1) The method TokenizePosition() has no input parameters.

2) TokenizePosition() normalizes SELF.PhrasePart in an implementation-defined way. In addition, it is
implementation-dependent whether stop words are effectively included in the result, and if so, how they

are represented. However, a conforming implementation must treat stop wordsin this method and in
the Full Text method TokenizePosition(Full Text_Token) in the same way.
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6.6.6 FT_Phrase Methods
Purpose

Return a specified FT_Phrase value.
Definition

CREATE METHOD FT_Phr ase

(wl Ful | Text _Token ARRAY[ FT_MaxArraylLengt h],
Language CHARACTER VARYI NG FT_MaxLanguagelengt h))

RETURNS FT_Phrase
FOR FT_Phrase
BEG N

DECLARE i | NTEGER,;

I[Fw IS NUL THEN

RETURN SELF;
END | F;
SET SELF. Language

Language;
SET SELF. NOT tag = TRUE;
SET SELF. Phr asePart

CAST( ARRAY[] AS Ful | Text _Token ARRAY[ FT_MaxArraylLength]);
-- This nethod expects a list of Full Text tokens
-- where <doubl equot e synbol >s have not been
-- elimnated yet. Therefore, tokens in W may contain
-- <doubl equot e synbol >s that have to be turned into
-- <doubl e quot e>s

SET i = 0;

L1: WHI LE (i < CARDI NALITY(w)) DO
SET SELF. Phr asePart

SELF. Phr asePar t

|| ARRAY[EliminateDQS(w [i + 1])];

SET 1 =i + 1;
END WHI LE L1;
RETURN SELF;
END

CREATE METHOD FT Phr ase

(W Ful | Text _Token ARRAY[ FT_MaxArraylLengt h],
Language CHARACTER VARYI NG FT_MaxLanguagelLengt h) ,

EscapeChar CHARACTER(1))

RETURNS FT_Phrase
FOR FT_Phrase

RETURN NEW FT_Phrase(wl, Language).EscapeSpec(EscapeChar)

Definitional Rules

1) FT_MaxArrayLength isthe implementation-dependent maximum length for an array.
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Description

1) Themethod FT_Phrase(Full Text_Token ARRAY, CHARACTER VARYING) takes the following input
parameters:

a) anarray wl of FullText_Tokens, representing a sequence of words,
b) aCHARACTER VARYING value Language.

2) Themethod FT_Phrase(Full Text_Token ARRAY, CHARACTER VARYING, CHARACTER) takesthe
following input parameters:

a) anarray wl of FullText_Tokens, representing a sequence of words,

b) aCHARACTER VARYING value Language,
c¢) aCHARACTER(1) value EscapeChar.
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6.6.7 matches Function
Purpose
Compare two FT_TokenPosition array values.

Definition
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CREATE FUNCTI ON nat ches
(canoni ctext FT_TokenPosition ARRAY[ FT_MaxArraylLengt h],

post | NTEGER,
| ent | NTEGER,
canoni cphr FT_TokenPosi ti on ARRAY[ FT_MaxArrayLengt h],
posp | NTEGER,
| enp | NTEGER

EscapeChar CHARACTER(1),
Language CHARACTER VARYI NG FT_MaxLanguagelLengt h))
RETURNS BOOLEAN
LANGUAGE SQL
DETERM NI STI C
CONTAI NS SQL
CALLED ON NULL I NPUT
STATI C DI SPATCH
BEG N
RETURN
CASE
-- pattern exhausted, match found
VWHEN (posp > |l enp) THEN
TRUE
-- text to be tested exhausted, no match found
WHEN (post + posp - 1 > lent) THEN
FALSE
ELSE -- test successful so far; continue
CASE
VWHEN canoni cphr[ posp].token NOT SIM LAR ’ $%+
ESCAPE ' $' THEN
canoni ct ext [ post +posp-1] . position -
canoni ctext[ post].position =
canoni cphr[ posp] . position -
canoni cphr[1] . position
AND
NEW FT_Text Li t er al (canoni cphr[ posp] .t oken
Language, EscapeChar).
mat ches( canoni ct ext [ post +posp- 1] . t oken)
AND
mat ches(canoni ctext, post, |ent, canonicphr
posp+l, |enp, EscapeChar, Language)
ELSE nmat ches(canoni ctext, post, |ent,
prune( canoni cphr, posp, |enp),
posp, |enp-1, EscapeChar, Language)

mat ches(canoni ctext, post, |ent, canonicphr
posp+l, |enp, EscapeChar, Language)
END
END
END
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Definitional Rules
1) FT_MaxArrayLength is the implementation-dependent maximum length for an array.

2) FT_MaxLanguagelLength is the implementation-defined maximum length for the character
representation of alanguage specification.

Description

1) Thefunction matches(FT_TokenPosition ARRAY, INTEGER, INTEGER, FT_TokenPosition ARRAY,
INTEGER, INTEGER, CHARACTER, CHARACTER VARYING) takes the following input parameters:

a) anarray canonictext of FT_TokenPosition items, representing a sequence of words.
b) an INTEGER value post,

c) anINTEGER value lent,

d) anarray canonicphr of FT_TokenPosition items, representing a sequence of words,
€) an INTEGER value posp,

f) an INTEGER value lenp,

0) aCHARACTER value EscapeChar,

h) aCHARACTER VARYING value Language.
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6.6.8  prune Function
Purpose

Return an FT_TokenPosition array from an FT_TokenPosition array by removing an indicated element and
adjusting the position value of subsequent elements.

Definition

CREATE FUNCTI ON prune
(canoni cphr FT_TokenPosi ti on ARRAY[ FT_MaxArraylLengt h],
posp | NTEGER, |enp | NTEGER)
RETURNS FT_TokenPosi ti on ARRAY[ FT_MaxArraylLengt h)
LANGUAGE SQL
DETERM NI STI C
CONTAI NS SQL
CALLED ON NULL I NPUT
STATI C DI SPATCH

BEG N
DECLARE result FT_TokenPosition ARRAY[ FT_MaxArraylLengt h];
DECLARE i | NTEGER;
SET i = 1;

L1: WHILE (i < posp) DO
SET result[i] = canonicphr[i];

SET i =i + 1;
END WHI LE L1;
L2: WHILE (i < lenp) DO
SET result[i] = canonicphr[i+1];
SET result[i] =result[i].position(result[i].position - 1);
SET i =i + 1;

END WHI LE L2;

RETURN resul t;
END

Definitional Rules
1) FT_MaxArraylLength isthe implementation-dependent maximum length for an array.
Description

1) Thefunction prune(FT_TokenPosition ARRAY, INTEGER, INTEGER) takes the following input
parameters:

a) anarray canonicphr of FT_TokenPosition values representing a sequence of words,
b) an INTEGER vaue posp which points to the element to be removed,
c¢) anINTEGER vauelenp whichisthe cardinality of canonicphr.
2) From canonicphr, the function prune(FT_TokenPosition ARRAY, INTEGER, INTEGER) removes the

element at position posp. In the elements following posp the value of the attribute position is reduced
by 1 (one).
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6.7 FT_StemmedPhrase Type and Routines
6.7.1 FT_StemmedPhrase Type
Purpose

The FT_StemmedPhrase type provides facilities for the construction of stemmed phrase search patterns and
for searching of occurrences of stemmed phrasesin text.

Definition

CREATE TYPE FT_St emmedPhr ase
UNDER FT_Phrase

| NSTANTI ABLE

NOT FI NAL

OVERRI DI NG METHOD Cont ai ns(text Ful |l Text)
RETURNS BOOLEAN,

OVERRI DI NG METHOD StrctPattern to FT Pattern()
RETURNS FT_Pattern,

METHOD Tokeni zePosi ti onAndSt en()
RETURNS FT_TokenPosi tion ARRAY[ FT_MaxArraylengt h]
LANGUAGE SQL
DETERM NI STI C
CONTAI NS SQL
CALLED ON NULL I NPUT,

METHOD FT_St ermedPhr ase
(W Ful |l Text _Token ARRAY[ FT_MaxArraylLengt h],
Language CHARACTER VARYI NG FT_MaxLanguagelLengt h))
RETURNS FT_St enmredPhr ase
SELF AS RESULT
LANGUAGE SQL
DETERM NI STI C
CONTAI NS sQ
CALLED ON NULL I NPUT,

METHOD FT_St ermedPhr ase

(W Ful |l Text _Token ARRAY[ FT_MaxArraylLengt h],
Language CHARACTER VARYI NG FT_MaxLanguagelengt h)
EscapeChar CHARACTER(1))

RETURNS FT_St emmedPhr ase

SELF AS RESULT

LANGUAGE SQL

DETERM NI STI C

CONTAI NS SQL

CALLED ON NULL I NPUT

Definitional Rules
1) FT_MaxArrayLength isthe implementation-dependent maximum length for an array.

2) FT_MaxLanguagelLength is the implementation-defined maximum length for the character
representation of alanguage specification.

Description

1) The FT_StemmedPhrase type provides:
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a) an attribute PhrasePart,

b) an attribute Language,

c) an attribute EscapeSpec,

d) amethod Contains(Full Text),

€) amethod SrctPattern_to FT_Pattern(),

f) amethod TokenizePositionAndStem(),

g) amethod FT_StemmedPhrase(Full Text_Token ARRAY, CHARACTER VARYING) and a method
FT_StemmedPhrase(Full Text_Token ARRAY, CHARACTER VARYING, CHARACTER).

2) AnFT_SemmedPhrase value denotes an array of Full Text_Token tokens which in turn represents a
sequence of words. When used for searching, each such word is to be replaced by its stemmed form.
The array may be empty or the null value.

A token may be the null value.

NOTE 17 - FT_SemmedPhrase values are intentionally more general than <phrase>s, the latter
containing at least two <word representation>s, none of which may be aNULL string.

3) If atoken exclusively consists of '%’ wild card characters, then it denotes an optional word.
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6.7.2  Contains Method

Purpose

Search a Full Text value for an FT_SemmedPhrase value.
Definition

CREATE METHOD Cont ai ns

(text Full Text)

RETURNS BOOLEAN

FOR FT_St enmredPhr ase

BEG N
DECLARE tokarray FT_TokenPosition ARRAY[ FT_MaxArraylLengt h];
DECLARE resul t BOOLEAN;
DECLARE | ent | NTEGER,
DECLARE t | en | NTEGER;
DECLARE | enp | NTECER,
DECLARE pl en | NTEGER;
DECLARE nnsk | NTEGER,
DECLARE canoni cphr FT_TokenPosition ARRAY[ FT_MaxArraylLength] ;
DECLARE i | NTEGER,

SET tokarray = text.Tokeni zePositionAndSten();
| F tokarray |I'S NULL THEN

RETURN UNKNOVW;
END | F;

SET | ent = CARDI NALI TY(t okarray);

SET canoni cphr = SELF. Tokeni zePosi ti onAndSt en() ;

IF (SELF I'S NULL OR canoni cphr IS NULL) AND I ent <> 0 THEN
RETURN UNKNOVW;

END | F;

SET | enp = CARDI NALI TY( canoni cphr);
SET nnsk = O;

SET i = 1;

L1: WH LE (i <= lenp) DO
| F canonicphr[i].token SIMLAR '$%’ ESCAPE '$ THEN
SET nnmsk = nnsk + 1,
END | F;
SET i =i + 1;
END WH LE L1;
IF lent = 0 THEN
RETURN ( FALSE = SELF. NOT_t ag);
END | F;
IF lenp = 0 THEN
RETURN ( TRUE = SELF. NOT_t ag) ;

END | F;
SET tlen = tokarray[lent]. position;
SET pl en = canoni cphr[l enp]. position;

IF tlen < plen - nnsk THEN
RETURN ( FALSE = SELF. NOT_t ag) ;
END | F;
IF plen - nmsk = 0 THEN
RETURN ( TRUE = SELF. NOT_t ag) ;
END | F;

SET result = (WTH RECURSI VE textrange (i) AS
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(VALUES (1)

UNI ON
SELECT i + 1
FROM textrange
WHERE i < lent

) H
Temp(Basl) AS
( SELECT MAX(Basl)
FROM (VALUES(1) UNI ON
SELECT
CASE tokarray[i].position <=
tlen + 1 - (plen - nnsk)
AND
mat ches(tokarray, i, lent, canonicphr, 1, |lenp
SELF. EscapeSpec, SELF. Language)
WHEN FALSE THEN 1
WHEN TRUE THEN 3
ELSE 2
END
FROM textrange AS tr(i)) AS TT(Basl)

)
SELECT ARRAY[ FALSE, UNKNOWAN, NULL][ Basel]
FROM Tenp

)
RETURN (SELF. NOT_tag = result);
END

Definitional Rules
1) FT_MaxArrayLength isthe implementation-dependent maximum length for an array.
Description
1) The method Contains(Full Text) takes the following input parameters:
a) aFullText argument text.

2) If thefirst element of SELF.PhrasePart or the last element of SELF.PhrasePart is a stop word, or al
elements of SELF.PhrasePart are stop words, then it isimplementation-defined whether an exception
condition is raised: SQL/MM Full-Text - invalid search expression.

3) Let TL betheresult of the invocation of text. TokenizePositionAndStem() and TLE be elements of TL.
Every TLE represents some word of text reduced to its base reduced form and in an implementation-
defined normalized way, with leading and trailing blanks removed. It isimplementation-defined
whether no stop word of text, all stop words of text, or all stop words of text except for leading and
trailing stop words are represented by some TLE. If stop words are included, then it isimplementation-
defined how they are effectively represented, provided their representation is such that the result of
comparing any two stop wordsistrue.

4) If no stop words areincluded in TL or no leading and trailing stop words areincluded in TL, then let TL
be the result of text.TokenizePositionAndStem() with all leading stop words removed from text (i.e. the
TLE.Position numbers start with 1 (one)).

5) Let TPL bethe result of SELF.TokenizePositionAndStem(). Every element TPLE of TPL represents
some word of SELF.PhrasePart reduced to its base reduced form and represented in an
implementation-defined normalized way, with leading and trailing blanks removed. Itis
implementation-defined whether no stop word of SELF.PhrasePart, all stop words of
SELF.PhrasePart, or all stop words of SELF.PhrasePart except for leading and trailing stop words are
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represented by some TPLE in an implementation-defined way, provided stop word are dealt with in the
same fashion by the TokenizePositionAndStem methods of the FullText and FT_StemmedPhrase types.

6) Case

a) |If TL isempty or TLE.position of the last TLE islessthan TPLE.position of the last TPLE, not
counting the TPLES representing optional words, then let R be false.

b) If either SELF, SELF.PhrasePart or text isthe null value, then let R be unknown.
c) If thecardinality of TPL iszero or TPL represents optional words only, then let R be true.
d) Otherwise:

i) Letn bethe number of elements of TPL. Let now be the number of optional words. Let STS
be a set of marrays of FT_TokenPosition values, where mis 2 to the power of n, such that:

A) TPL isan element of STS
B) Every other element of STS(if m> 1 (one)) is obtained from TPL asfollows:
1) Remove one of the possible combinations of TPLES representing optional words.

2) For each removed TPLE, for each subsequent TPLE, say t, reduce the value t.position
by 1 (one).

C) Notwo elements of STSare equal.
ii) LetSlbeasequenceof L TLEsof TL and let S2 be an element of STS of the same length L.
For j ranging from 1 to L, let S1; and S2; be elements of S1 and &2, respectively. Let TT be
S2;.token.
iii) Cese
A) If there exists some Sl and some S2 such that
S1, LIKE TT
istruefor every j, then let R be true.

B) |If for every possible pair (S1, 2)
S1, LIKE TT
isfalsefor at least onej, then let R be false.

C) Otherwise, let R be unknown.

7) Contains(Full Text) returns:
Case:

a) unknown, if NOT tag isthe null value.

b) NOTR, if NOT tagisfase
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c) Otherwise, R
8) It isimplementation-defined whether the distance between two wordsW1 and W2 in a pattern of the

form <phase> or <stemmed phrase> is exactly or at most one more than the number of consecutive stop
words between W1 and W2. In the latter case, the stop words effectively behave like optional words.
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6.7.3  StrctPattern_to_FT_Pattern Method

Purpose

Convert an FT_StemmedPhrase value to an FT_Pattern value.
Definition

CREATE METHOD StrctPattern_to FT Pattern()
RETURNS FT _Pattern
FOR FT_St emmedPhr ase
BEG N
DECLARE result CHARACTER VARYI NG FT_MaxPatternlLength);
DECLARE | en | NTEGER;
DECLARE i | NTEGER;

| F SELF. PhrasePart |S NULL THEN
RETURN CAST(NULL AS FT_Pattern);

END | F;

SET i = 1;

SET | en = CARDI NALI TY( SELF. PhrasePart);

SET result = ' STEMMED FORM OF ' || SELF.Language ||'"";

VWHI LE (i <= len) DO
SET result = result
|| I'nsertDQS(SELF. PhrasePart[i])

SET i =i + 1
END WHI LE;

SET RESULT = TRRM TRAILING ™ ' FROMresult)
|| CASE WHEN SELF. EscapeSpec | S NULL THEN
ELSE

'" ESCAPE "' || SELF.EscapeSpec || '"';
END

| F SELF. NOT_tag | S UNKNOMWN THEN
SET result = NULL;
ELSEI F NOT SELF. NOT_tag THEN

SET result = "NOT * || result;
END | F;
RETURN CAST(result AS FT_Pattern);

END
Definitional Rules

1) FT_MaxPatternLength isthe implementation-dependent maximum length for the character
representation of an instance of FT_Pattern.
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Description
1) Themethod SrctPattern to FT_Pattern() has no input parameters.

2) SrctPattern to FT Pattern() returnsan FT_Pattern value of the form <stemmed phrase> or the form
NOT <stemmed phrase>.

3) If SELF or SELF.PhrasePart isthe null value or SELF.NOT _tag is unknown, then the result is the null
value.
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6.7.4  TokenizePositionAndStem Method

Purpose

Normalize and stem-reduce the PhrasePart attribute of an FT_StemmedPhrase value.
Definition

CREATE METHOD Tokeni zePosi ti onAndSt en)
RETURNS FT_TokenPosi ti on ARRAY[ FT_MaxArraylLengt h)
FOR FT_St emmedPhr ase
BEG N

-- 1l See Description

Definitional Rules

1) FT_MaxArraylLength isthe implementation-dependent maximum length for an array.

Description

1) The method TokenizePositionAndStem() has no input parameters.

2) TokenizePositionAndStem() normalizes and stem-reduces the sequence of words represented by
SELF.PhrasePart in an implementation-dependent way. In addition, it isimplementation-dependent
whether stop words are effectively included in the result, and if so, how they are represented. However,

a conforming implementation must treat stop words in this method and in the Full Text method
TokenizePositionAndStem() in the same way.
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6.7.5 FT_StemmedPhrase Methods
Purpose

Return a specified FT_StemmedPhrase value.
Definition

CREATE METHOD FT_St ermedPhr ase
(W Ful | Text _Token ARRAY[ FT_MaxArraylLength],
Language CHARACTER VARYI NG FT_MaxLanguagelLengt h))
RETURNS FT_St enmredPhr ase
FOR FT_St emmedPhr ase
BEG N
DECLARE i | NTEGER;

IFwW IS NULL THEN
RETURN SELF;

END | F;

SET SELF. NOT_tag = TRUE;

SET SELF. Language = Language;

SET SELF. PhrasePart =
CAST( ARRAY[] AS Ful | Text _Token ARRAY[ FT_MaxArraylLength]);
-- This nethod expects a list of FullText tokens
-- where <doubl equot e synbol >s have not been
-- elimnated yet. Therefore, tokens in W may contain
-- <doubl equot e synbol >s that have to be turned into
-- <doubl e quot e>s

SET i = 0;

L1: WHILE (i < CARDI NALITY(W)) DO
SET SELF. PhrasePart = SELF. PhrasePart
|| ARRAY[ElimnateDQS(W [i + 1])];

SET 1 =i + 1;

END VWHI LE L1,

RETURN SELF;

END

CREATE METHOD FT_St emmedPhr ase
(W Ful |l Text _Token ARRAY[ FT_MaxArraylLengt h],
Language CHARACTER VARYI NG FT_MaxLanguagelLengt h) ,
EscapeChar CHARACTER(1))
RETURNS FT_St enmredPhr ase
FOR FT_St emmedPhr ase
RETURN NEW FT_St enmedPhr ase(w , Language). EscapeSpec(EscapeChar)

Definitional Rules
1) FT_MaxArraylLength isthe implementation-dependent maximum length for an array.

2) FT_MaxLanguagelLength is the implementation-defined maximum length for the character
representation of alanguage specification.
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Description

1) Themethod FT_StemmedPhrase(Full Text_Token ARRAY, CHARACTER VARYING) takes the
following input parameters:

a) anarray wl of FullText_Tokens, representing a sequence of words,
b) aCHARACTER VARYING value Language.

2) Themethod FT_StemmedPhrase(Full Text_Token ARRAY, CHARACTER VARYING, CHARACTER)
takes the following input parameters:

a) anarray wl of FullText_Tokens, representing a sequence of words,
b) aCHARACTER VARYING value Language,
c) aCHARACTER value EscapeChar.

3) Inthe processof initiaizing an FT_StemmedPhrase value, the appearance of <doublequote symbol>s

in the token wl is taken care of by the function EliminateDQS(Full Text_Token).
EliminateDQS(Full Text_Token) replaces each <doublequote symbol> in a token by a <double quote>.
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6.8 FT_Proxi Type and Routines
6.8.1 FT_Proxi Type
Purpose

FT_Proxi values represent proximity search patterns.

Definition

CREATE TYPE FT_Pr oxi

UNDER FT_Pri mary

AS (
TL1 FT TextLiteral
TL2 FT TextlLiteral
dv | NTEGER,
du Full Text _Token, --
oi Full Text_Token --

)
| NSTANTI ABLE
NOT FI NAL

ARRAY[ FT_MaxArraylLengt h],
ARRAY[ FT_MaxArraylLengt h],
di stance val ue

di stance unit

or der

i ndi cat or

OVERRI DI NG METHOD Cont ai ns(text Ful | Text)

RETURNS BOCLEAN,

OVERRI DI NG METHOD StrctPattern_to FT Pattern()

RETURNS FT_Pattern,

METHOD FT_Pr oxi
(TokListl FT_TextLiteral
TokList2 FT TextLiteral
Di st anceVal ue | NTEGER,

ARRAY[ FT_MaxArraylLengt h],
ARRAY[ FT_MaxArraylLengt h],

Di stanceUnit Full Text Token,

Order | ndi cat or
RETURNS FT_Pr oxi
SELF AS RESULT
LANGUAGE SQL
DETERM NI STI C
CONTAI NS SQL
CALLED ON NULL | NPUT

Definitional Rules

Ful | Text _

Token)

1) FT_MaxArrayLength is the implementation-dependent maximum length for an array.

Description

1) TheFT_Proxi type provides:

a)
b)
<)

an attribute TL1,

an attribute TL2,

an attribute dv,

d) an attribute du,

€) an attribute oi,

f) amethod Contains(Full Text),

g) amethod StrctPattern to FT_Pattern(),
h)
Full Text_Token).
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6.8.2  Contains Method

Purpose

Search a FullText value for an FT_Proxi value.
Definition

CREATE METHOD Cont ai ns

(text Full Text)

RETURNS BOOLEAN

FOR FT_Proxi

BEG N
DECLARE result BOOLEAN;
DECLARE TokText FT_TokenPositi on ARRAY[ FT_MaxArraylengt h] ;
DECLARE | ent | NTEGER;
DECLARE | entl 1 | NTEGER;
DECLARE | entl 2 | NTEGER;

| F SELF. du <> ' CHARACTERS' AND
SELF. du <> * WORDS' AND
SELF. du <> ' SENTENCES' AND
SELF. du <> ' PARAGRAPHS THEN
RETURN -- !'! See Description ;
END | F;

SET TokText = text.Tokeni zePosition(SELF. du);
| F TokText IS NULL THEN
SET | ent = CAST(NULL AS | NTEGER)
ELSE
SET | ent = CARDI NALI TY( TokText);
END | F;

IF SELF I'S NULL OR SELF. TL1 IS NULL THEN
SET lentl1l = CAST(NULL AS | NTEGER)
ELSE
SET lentl1 = CARDI NALI TY( SELF. TL1);
END | F;

IF SELF I'S NULL OR SELF. TL2 IS NULL THEN
SET lentl2 = CAST(NULL AS | NTEGER)
ELSE
SET lentl2 = CARDI NALI TY( SELF. TL2);
END | F;

IFlent =0 ORlentll =0 ORlentl2 =0 THEN
SET result = FALSE;
ELSEIF lent IS NULL OR lentl1 IS NULL OR lentl2 IS NULL THEN
RETURN UNKNOWN;
ELSE
SET result =
(W TH RECURSI VE
ttTab(ind, tp) AS
(VALUES(1, TokText[1])
UNI ON
SELECT ind + 1, TokText[ind + 1]
FROM ttTab
WHERE ind < |lent

)!
t11Tab(ind, tok) AS
(VALUES(1, SELF.TL1[1])
UNI ON
SELECT ind + 1, SELF.TL1[ind + 1]
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FROM tl1Tab
WHERE ind < lentl1l

)J
tl2Tab(ind, tok) AS
(VALUES(1, SELF.TL2[1])
UNI ON
SELECT ind + 1, SELF.TL2[ind + 1]
FROM tl2Tab
WHERE ind < lentl2

)1
Tenmp[ Basl] AS
( SELECT MAX( Basl)
FROM (VALUES(1) UNI ON
SELECT
CASE | 1.t ok. Cont ai ns(
NEW Ful | Text (tt1.tp.token, text.Language))
AND | 2.t ok. Cont ai ns(
NEW Ful | Text (tt2.tp.token, text.Language))
AND tt2.tp. position
BETWEEN tt1.tp. position
- (SELF.dv + tt2.tp.corrVval) *
(CASE SELF. oi
VWHEN ' I N OCRDER THEN O
ELSE 1
END)
AND ttl.tp. position
+ SELF.dv + tt1l.tp.corrVal
VWHEN FALSE THEN 1
VWHEN TRUE THEN 3

ELSE 2
END
FROM ttTab ttl, tl1Tab 11, ttTab tt2, tl2Tab |2)
AS TT(Basl)
)
SELECT ARRAY[ FALSE, UNKNOWN, TRUE] [ Basl] FROM Tenp
)
END | F;
RETURN ( SELF. NOT tag = result);

END
Definitional Rules
1) FT_MaxArrayLength isthe implementation-dependent maximum length for an array.
Description
1) The method Contains(Full Text) takes the following input parameters:
a) aFullText valuetext.
2) Case

i) If SELF.TL1, SELF.TL2 or the result of text. TokenizePosition(SELF.du) is empty, then let R be
false.

i) If SELF, SELF.TL1, SELF.TL2 or the result of text. TokenizePosition(prox.du) isthe null value,
then let R be unknown.

iii) Otherwise, let TPSL be the result of text. TokenizePosition(SELF.du); let TPS2 be the set of all
pairs (tpl, tp2) such that tpl and tp2 are elements of TPSL, and
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Case:

A) Theorder indication SELF.oi hasthe value’'IN ORDER’ and the difference
tp2. pos - tpl.pos
is not negative and not greater than the distance value SELF.dv.

B) Theorder indication SELF.oi has the value 'ANY ORDER’ and the absolute value of the
difference

tp2. pos - tpl.pos
is not greater than the distance vafit F.dv.

Let WPS be the set of all pairsml, w2) such that everwl and every? is an element of
SELF.TL1 andSELF.TL2, respectively.

Case:

A) If there is at least one paitpd, tp2) and one paingl, w2) such that both
wl. Cont ai ns( NEW Ful | Text (t pl.t oken), text.Language))
and
w2. Cont ai ns( NEW Ful | Text (t p2.token), text.Language))
are true then IeR be true

B) If for all pairs ¢pl, tp2) and (v1, w2) both
wl. Cont ai ns( NEW Ful | Text (t pl.token), text.Language))
and
w2. Cont ai ns( NEW Ful | Text (t p2.token), text.Language))
are false then I&R be false

C) Otherwise, leR be_unknown.

NOTE 18 - The metho@ontains is described in Subclause 6.4.2, “Contains Method” and
Subclause 6.4.4, “Contains Method".

3) Contains(FullText) returns:
Case:
a) unknown, ifSELF.NOT tag is the null value.
b) NOTR, if SELF.NOT tag is false.

c) OtherwiseR.
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6.8.3  StrctPattern_to_FT_Pattern Method
Purpose

Convert an FT_Proxi valueto an FT_Pattern value.
Definition

CREATE METHOD StrctPattern_to FT Pattern()
RETURNS FT _Pattern
FOR FT_Pr oxi
BEG N
DECLARE result CHARACTER VARYI NG FT_MaxPatternlLength);

SET result = CAST(StrctPattern_to FT Pattern(SELF. TL1)
AS CHARACTER VARYI NG FT_MaxPat t er nLengt h))
|1 * NEAR’
|| CAST(StrctPattern_to FT Pattern(SELF. TL2)
AS CHARACTER VARYI NG FT_MaxPatt er nLengt h))

[l ° WTHIN

|| CAST(SELF.dv AS CHARACTER VARYI NG FT_MaxPat t er nLengt h))
[l > || TRRMBOTH ' ’ FROM SELF. du)

[l > || TRRMBOTH® ’ FROM SELF.0i);

| F SELF. NOT _tag | S UNKNOWN THEN
SET result = NULL;
ELSEI F NOT SELF. NOT_tag THEN

result = "NOT ' || result;
END | F;
RETURN CAST(result AS FT_Pattern);

END

Definitional Rules

1) FT_MaxPatternLength isthe implementation-dependent maximum length for the character
representation of an FT_Pattern value.

Description
1) The method SrctPattern_to FT_Pattern() has no input parameters.

2) StrctPattern_to FT_Pattern() returns an FT_Pattern value of the form <Proximity expansion> or the
form NOT <Proximity expansion>.

3) If SELF or any of the attributes SELF.TL1, SELF.du, SELF.dv, SELF.oi are the null value or
SELF.NOT _tag is unknown, then the result is the null value.
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6.8.4 FT_Proxi Method
Purpose

Return a specified FT_Proxi value.
Definition

CREATE METHOD FT_Pr oxi
(TokLi st1 FT_TextLiteral ARRAY[ FT_MaxArraylLength],
TokLi st2 FT TextLiteral ARRAY[ FT_MaxArraylLength],
Di st anceVal ue | NTEGER,
Di st anceUnit Ful | Text Token,
O derl ndi cator Full Text_Token)
RETURNS FT_Pr oxi
FOR FT_Proxi
RETURN SELF. TLI (TokLi st1). TL2( Toklist?2).
dv(Di stanceVal ue) . du(Di stanceUnit).
oi (Orderlndicator).NOT_tag(TRUE)

Definitional Rules
1) FT_MaxArrayLength isthe implementation-dependent maximum length for an array.
Description

1) Themethod FT_Proxi(FT_TextLiteral ARRAY, FT_TextLiteral ARRAY, INTEGER, Full Text_Token,
Full Text_Token) takes the following input parameters:

a) anarray TokListl of FT_TextLiteral elements, which represents a set of words,
b) anarray TokList2 of FT_TextLiteral elements, which represents a set of words,
¢) anINTEGER vaue DistanceValue,

d) aFullText_Token value DistanceUnit,

e) aFullText_Token value Orderindicator.

2) All arguments may be the null value. TokListl and TokList2 may be empty.
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6.9 FT_Soundex Type and Routines

6.9.1 FT_Soundex Type

Purpose

FT_Soundex values represent a search token to be matched in text due to phonetic criteria.
Definition

CREATE TYPE FT_Soundex
UNDER FT_Pri mary
AS (
spoken FT_TextLiteral

)
| NSTANTI ABLE
NOT FI NAL

OVERRI DI NG METHOD Cont ai ns(text Ful |l Text)
RETURNS BOOLEAN,

OVERRI DI NG METHOD StrctPattern_to FT _Pattern()
RETURNS FT_Pattern,

METHOD FT_Soundex(snd FT TextlLiteral)
RETURNS FT_Soundex
SELF AS RESULT
LANGUAGE SQL
DETERM NI STI C
CONTAI NS SQL
CALLED ON NULL | NPUT

Description
1) TheFT_Soundex type provides:
a) an attribute spoken,
b) amethod Contains(Full Text),
c) amethod SrctPattern_to FT_Pattern(),

d) amethod FT_Soundex(FT_TextLiteral),
e) afunction GetSoundsSmilar(FT_TextLiteral).
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6.9.2  Contains Method

Purpose

Search a Full Text value for an FT_Soundex value.
Definition

CREATE METHOD Cont ai ns
(text Full Text)
RETURNS BOCOLEAN
FOR FT_Soundex
RETURN ( SELF. NOT_tag =
NEW FT_Any( Get SoundsSi mi | ar ( SELF. spoken) ). Cont ai ns(text))

Description
1) The method Contains(Full Text) takes the following input parameters:
a) aFullText valuetext.
2) Let Rbetheresult of
NEW FT_Any( Get SoundsSi mi | ar ( SELF. spoken) ). Cont ai ns(t ext)
Case:
a) If SELF.NOT_tag is unknown, then Contains(Full Text) returns unknown.
b) If SELF.NOT_tag isfalse, then Contains(Full Text) returns NOT R.

c) Otherwise, Contains(Full Text) returns R.
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6.9.3  StrctPattern_to_FT_Pattern Method
Purpose

Convert an FT_Soundex valueto an FT_Pattern value.
Definition

CREATE METHOD StrctPattern_to FT Pattern()
RETURNS FT _Pattern
FOR FT_Soundex
BEG N
DECLARE result CHARACTER VARYI NG FT_MaxPatternlLength);

I F SELF. NOT_tag IS UNKNOWN THEN
RETURN CAST(NULL AS FT_Pattern);
END | F;

SET result =’ SOCUNDS LI KE '
| | CAST(SELF. spoken. StrctPattern_to FT Pattern()
AS CHARACTER VARYI NG FT_MaxPat t er nLengt h) ) ;

| F NOI' SELF. NOT_tag THEN

SET result = "NOT ' || result;
END | F;
RETURN CAST(result AS FT Pattern);

END
Definitional Rules

1) FT_MaxPatternLength isthe implementation-dependent maximum length for the character
representation of an FT_Pattern value.

Description
1) Themethod SrctPattern_to FT_Pattern() has no input parameters.

2) StrctPattern_to FT_Pattern() returns an FT_Pattern value of the form <Soundex expansion> or the
form NOT <Soundex expansion>.

3) If SELF, SELF.spoken or SELF.spoken.LitPart isthe null value or SELF.NOT _tag is unknown, then
the result isthe null value.
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6.9.4 FT_Soundex Method
Purpose

Return a specified FT_Soundex value.
Definition

CREATE METHOD FT_Soundex
(snd FT TextlLiteral)
RETURNS FT_Soundex
FOR FT_Soundex
RETURN SELF. spoken(snd). NOT_t ag( TRUE)

Description
1) Themethod FT_Soundex(FT_TextLiteral) takes the following input parameters:
a) anFT TextLiteral value snd.

2) Though not enforced by this standard, snd isintended to represent a sound pattern which is potentially
equivalent to anumber of tokens. The equivalence is language dependent and implementation-defined.
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6.9.5 GetSoundsSimilar Function

Purpose

Return an array of words that sound like a given word.
Definition

CREATE FUNCTI ON Get SoundsSi mi | ar
(spoken FT_TextlLiteral)
RETURNS FT_Text Literal ARRAY[ FT_MaxArraylLengt h]
LANGUAGE SQL
DETERM NI STI C
CONTAI NS SQL
CALLED ON NULL I NPUT
STATI C DI SPATCH
BEG N

-- 1l See Description

Definitional Rules

1) FT_MaxArraylLength isthe implementation-dependent maximum length for an array.

Description

1) Thefunction GetSoundsSmilar(FT_TextLiteral) takes the following input parameters:

a) anFT TextLiteral value spoken.

2) GetSoundsSmilar(FT_TextLiteral) permits the generation of an array of FT_TextLiteral items
(representing a set of words) each of which has a different form though it has similar pronunciation as
theinput word. The input argument spoken isincluded in the generated array of tokens. The
mechanism for generating this array, taking into account the language as specified in spoken.Language,
is implementation-dependent.

3) If theinput parameter spoken or spoken.LitPart isthe null value, then the result of

GetSoundsSmilar(FT_TextLiteral) isthe null value. Further details of
GetSoundsSmilar(FT_TextLiteral) are implementation-defined.
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6.10 FT_BroaderTerm Typeand Routines
6.10.1 FT_BroaderTerm Type
Purpose

FT_Broader Term values represent one or more thesaurus hierarchies and a search token; the latter isto be
matched in text with corresponding broader terms as indicated by the named thesaurus hierarchies.

Definition

CREATE TYPE FT_Broader Term
UNDER FT_Pri mary
AS (
t hesaurus CHARACTER VARYI N§ FT_ThesNanelLengt h) ,
startingTerm FT_Wor dOr Phr ase,
expansi onCnt | NTEGER

)
| NSTANTI ABLE
NOT FI NAL

OVERRI DI NG METHOD Cont ai ns(text Ful | Text)
RETURNS BOOLEAN,

OVERRI DI NG METHOD StrctPattern_to FT Pattern()
RETURNS FT_Pattern,

METHOD FT_Broader Term
(thes_nane CHARACTER VARYI NG FT_ThesNameLengt h) ,
strt FT_WordOr Phrase,
t hes_exp_count | NTEGER)
RETURNS FT_Br oader Term
SELF AS RESULT
LANGUAGE SQL
DETERM NI STI C
CONTAI NS SQL
CALLED ON NULL I NPUT

Definitional Rules

1) FT_ThesNamelLength isthe implementation-defined maximum length for the character representation
of athesaurus name.
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Description
1) TheFT_BroaderTerm type provides:

a) an attribute thesaurus,

b) an attribute startingTerm,

c) an attribute expansionCnt,

d) amethod Contains(Full Text),

€) amethod SrctPattern_to FT_Pattern(),

f) amethod FT_Broader Term(CHARACTER VARYING, FT_WordOrPhrase, INTEGER),
g) afunction GetBroader Terms(CHARACTER VARYING, FT_WordOrPhrase, INTEGER).

2) For the purpose of thistype, athesaurusis effectively a table with two columns, Narrower Term and
Broader Term, respectively. For agiven row, the values contained in the two columns represent terms,
the second one being a broader term of the first one.

3) The number of available thesauri and their names are implementation-defined.
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6.10.2 Contains Method

Purpose

Search a Full Text value for an FT_Broader Term value.
Definition

CREATE METHOD Cont ai ns
(text Full Text)
RETURNS BOOLEAN
FOR FT_Broader Term
BEG N
DECLARE BrdArray FT_WordO Phrase ARRAY[ FT_MaxArraylLengt h] ;
DECLARE result BOOLEAN;
SET BrdArray = GetBroader Ter ns( SELF. t hesaurus ,
SELF. startingTerm
SELF. expansi onCnt) ;
SET result = NEW FT_Any(BrdArray). Contains(text);

RETURN ( SELF. NOT_tag = result);
END

Definitional Rules
1) FT_MaxArraylLength isthe implementation-dependent maximum length for an array.
Description
1) The method Contains(Full Text) takes the following input parameters:
a) aFullText valuetext.
2) Let Rbetheresult of

NEW FT_Any( Cet Br oader Ter ns( SELF. t hesaurus, SELF.startingTerm
SELF. expansi onCnt) ). Cont ai ns(t ext)

Case:
a) If SELF.NOT _tag isunknown, then Contains(Full Text) returns unknown.
b) If SELF.NOT tag isfalse, then Contains(Full Text) returns NOT R.

c) Otherwise, Contains(Full Text) returns R.
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6.10.3 StrctPattern_to_FT_Pattern Method

Purpose

Convert an FT_Broader Term valueto an FT_Pattern value.
Definition

CREATE METHOD StrctPattern_to FT Pattern()
RETURNS FT _Pattern
FOR FT_Broader Term
BEG N
DECLARE result CHARACTER VARYI NG FT_MaxPatternlLengt h);

I F SELF. NOT_tag IS UNKNOWN THEN
RETURN CAST(NULL AS FT_Pattern);
END | F;

SET result = ' THESAURUS "’
|| SELF.thesaurus
|| """ EXPAND BROADER TERM OF ’
| | CAST(SELF.startingTerm StrctPattern_to_FT_Pattern()
AS CHARACTER VARYI NG FT_MaxPatt er nLengt h))
|| CASE WHEN SELF. expansi onCnt | S NULL THEN

ELSE
"FOR
|| TRRMBOTH ' ' FROM CAST( SELF. expansi onCnt
AS CHARACTER VARYI NG FT_MaxPatt er nLengt h))
|| ' LEVELS
END

| F NOT SELF. NOT_tag THEN

SET result = "NOT ' || result;
END | F;
RETURN CAST(result AS FT Pattern);

END
Definitional Rules

1) FT_MaxPatternLength is the implementation-dependent maximum length for the character
representation of an FT_Pattern value.

Description
1) Themethod SrctPattern to FT_Pattern() has no input parameters.

2) SrctPattern to FT_Pattern() returns an FT_Pattern value of the form <Broader_Term expansion> or
NOT <Broader_Term expansion>.

3) If SELF, SELF.thesaurus,or SELF.startingTermisthe null value or SELF.NOT_tag is unknown, then
the result is the null value.
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6.10.4 FT_BroaderTerm Method
Purpose

Return a specified FT_Broader Term value.
Definition

CREATE METHOD FT_Broader Term

(thes_nane CHARACTER VARYI N& FT_ThesNameLengt h) ,
strt FT_WordOr Phr ase,
t hes_exp_count | NTEGER)

RETURNS FT_Br oader Term

FOR FT_Broader Term

RETURN SELF. t hesaurus(thes_nane).startingTerm(strt).

expansi onCnt (t hes_exp_count) . NOT_t ag( TRUE)

Definitional Rules

1) FT_ThesNameLength isthe implementation-defined maximum length for the character representation
of athesaurus name.

Description

1) The method FT_Broader Term(CHARACTER VARYING, FT_WordOrPhrase, INTEGER) takes the
following input parameters:

ad aCHARACTER VARYING vauethes name,

b) anFT_WordOrPhrase value strt,
¢) anINTEGER valuethes exp_count.
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6.10.5 GetBroaderTerms Function
Purpose

Get broader terms from a thesaurus.
Definition

CREATE FUNCTI ON GCet Br oader Ter ns
(thes_nane CHARACTER VARYI N& FT_ThesNameLengt h) ,
startingTerm FT_Wor dOr Phr ase,
t hes_exp_count | NTEGER)
RETURNS FT_Wor dOr Phrase ARRAY[ FT_MaxArraylLengt h]
LANGUAGE SQL
DETERM NI STI C
CONTAI NS SQL
CALLED ON NULL I NPUT
STATI C DI SPATCH
BEG N
DECLARE ret FT_WordO Phrase ARRAY[ FT_MaxArraylengt h] ;
DECLARE strt Full Text _Token ARRAY[ FT_MaxArraylLengt h] ;
DECLARE strt_term d | NTEGER;
DECLARE | ocal _exp_count | NTEGER,;

SET thes _name = TRRMBOTH ' ' FROM t hes_nane);
SET strt = startingTerm getWrdArray();

SET | ocal _exp_count =
CASE
VWHEN t hes_exp_count IS NOT NULL THEN
t hes_exp_count
ELSE
1
END;

SET strt _termd =
(SELECT TERM D
FROM TERM DI CTI ONARY
WHERE EXPR. get WrdArray() = strt
AND TRIM BOTH * ' FROM THNAME DI C) = thes_nane
);

SET ret =CAST(ARRAY[] AS FT_WirdOr Phr ase
ARRAY[ FT_MaxArraylLengt h]) ;

L1l: FOR el em AS
W TH RECURSI VE done_so_far ( TERM D, NARRONER TERM D, LEVEL) AS
(SELECT TERM D, NARRONER_TERM D, 0
FROM TERM HI ERARCHY
VWHERE NARROWER TERM D = strt termd

AND TRIMBOTH ' ' FROM THNAME_HRR) = thes_nane
AND | ocal _exp_count >= 0
UNI ON
SELECT nore. TERM D, nore. NARROAER TERM D,
CASE
VWHEN t hes_exp_count |'S NOT NULL THEN
B.LEVEL + 1
ELSE
0

END AS LEVEL
FROM done_so_far B, TERM H ERARCHY nore
WHERE B. TERM D = nor e. NARROAER_TERM D
AND TRIMBOTH ' ' FROM nore. THNAME_HRR) = t hes_nane
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AND B. LEVEL < | ocal _exp_count
)
SELECT ARRAY[ TD. EXPR] AS EXPRarr1
FROM TERM DI CTI ONARY TD, done_so far f
VWHERE TD. TERM D = f. TERM D
AND TREIM BOTH ' ' FROM TD. THNAME DI C) = t hes_nane

DO -- for every row of the above query result,
-- append the value of columm EXPRarrl to the array

SET ret =ret || EXPRarrl;
END FOR L1,
RETURN ret ;
END

Definitional Rules

1) FT_ThesNamelLength is the implementation-defined maximum length for the character representation
of athesaurus name.

2) FT_MaxArrayLength is the implementation-dependent maximum length for an array.
Description

1) Thefunction GetBroader Terms(CHARACTER VARYING, FT_WordOrPhrase, INTEGER) takes the
following input parameters:

a) aCHARACTER VARYING valuethes name, denoting athesaurus TH,
b) anFT_WordOrPhrase value startingTerm,
¢) anINTEGER valuethes exp_count.

2) GetBroader Terms(CHARACTER VARYING, FT_WordOrPhrase, INTEGER) returns an array of
FT_WordOrPhrase elements which each represent a broader term.

3) GetBroader Terms(CHARACTER VARYING, FT_WordOrPhrase, INTEGER) returns an empty array if
one of the following is true:

a) Theterm startingTermis not contained in column Narrower Term of TH.
b) Either startingTerm or thes name is the null value.

4) If the expansion count thes_exp_count is zero, GetBroader Terms(CHARACTER VARYING,
FT_WordOrPhrase, INTEGER) returnsal termsin column Broader Term of those rows of TH the
values of which in column Narrower Term are equivalent to startingTermt. If the expansion count
thes_exp_count isn > 0, the resulting array represents the set:

M5, UNI ON 0G5,
where MS, is the multiset represented by the result of
Get Broader Terns(t hes_nane, startingTerm thes_exp_count - 1)

and MS; is given by

MS,; UNION ... MS;; ... UNION MS;,

© ISO/IEC 2000 - All rights reserved Structured Search Pattern Types 129



| SO/IEC FDI'S 13249-2:2000 (E)

where misthe number of elementsin MS,, i rangesfrom 1tom, E; issome element of MS;, and MS;;
is represented by

CGet Broader Terms(t hes_nane, E, 0)

1

5) If the expansion count thes exp_count isNULL, expansion is carried on until no new broader terms
can be found.

6) Theterm startingTermis not included in the result.
7) Itisimplementation-defined, whether a check is made to ensure that the language specified in

startingTerm.Language is compatible with the thesaurus as specified by thes name, and if so, what
kind of condition israised in case of alanguage incompatibility.
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6.11 FT_Narrower Term Typeand Routines
6.11.1 FT_NarrowerTerm Type
Purpose

FT_Narrower Term values represent one or more thesaurus hierarchies and a search token; the latter isto be
matched in text with corresponding narrower terms as indicated by the named thesaurus hierarchies.

Definition

CREATE TYPE FT_Narrower Term
UNDER FT_Pri mary
AS (
t hesaur us CHARACTER VARYI N& FT_ThesNanelLengt h) ,
startingTerm FT_Wor dOr Phr ase,
expansi onCnt | NTEGER

)
| NSTANTI ABLE
NOT FI NAL

OVERRI DI NG METHOD Cont ai ns(text Ful | Text)
RETURNS BOOLEAN,

OVERRI DI NG METHOD StrctPattern_to FT Pattern()
RETURNS FT_Pattern,

METHOD FT_Narrower Ter m
(thes_nane CHARACTER VARYI NG FT_ThesNameLengt h) ,
strt FT_WordOr Phr ase,
t hes_exp_count | NTEGER)
RETURNS FT_Narrower Term
SELF AS RESULT
LANGUAGE SQL
DETERM NI STI C
CONTAI NS SQL
CALLED ON NULL I NPUT

Definitional Rules

1) FT_ThesNamelLength isthe implementation-defined maximum length for the character representation
of athesaurus name.
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Description
1) TheFT_NarrowerTermtype provides:

a) an attribute thesaurus,

b) an attribute startingTerm,

c) an attribute expansionCnt,

d) amethod Contains(Full Text),

€) amethod SrctPattern_to FT_Pattern(),

f) amethod FT_Narrower Term(CHARACTER VARYING, FT_WordOrPhrase, INTEGER),
g) afunction GetNarrower Terms(CHARACTER VARYING, FT_WordOrPhrase, INTEGER).

2) For the purpose of thistype, athesaurusis effectively atable with two columns, Narrower Term and
Broader Term. For agiven row, the values contained in the two columns represent terms, the first being
anarrower term of the second one.

3) The number of available thesauri and their names are implementation-defined.
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6.11.2 Contains Method

Purpose

Search a Full Text value for an FT_Narrower Term value.
Definition

CREATE METHOD Cont ai ns
(text Full Text)
RETURNS BOOLEAN
FOR FT_Narrower Ter m
BEG N
DECLARE NrwArray FT_WordO Phrase ARRAY[ FT_MaxArraylLengt h];
DECLARE result BOOLEAN;

SET NrwArray = Get Narrower Ter ms( SELF. t hesaurus
SELF. startingTerm SELF. expansionCnt);
SET result = NEWFT_Any(NrwArray). Contai ns(text);

RETURN (SELF. NOT tag = result);
END

Definitional Rules
1) FT_MaxArrayLength isthe implementation-dependent maximum length for an array.
Description
1) The method Contains(Full Text) takes the following input parameters:
a) aFullText valuetext.
2) Let Rbetheresult of

NEW FT_Any( Get Nar r ower Ter ns( SELF. t hesaurus, SELF.startingTerm
SELF. expansi onCnt) ). Cont ai ns(t ext)

Case:
a) If SELF.NOT tag is unknown, then Contains(Full Text) returns unknown.
b) If SELF.NOT_tag isfalse, then Contains(Full Text) returns NOT R.

c) Otherwise, Contains(Full Text) returns R.
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6.11.3 StrctPattern_to_FT_Pattern Method

Purpose

Convert an FT_Narrower Termvalueto an FT_Pattern value.
Definition

CREATE METHOD StrctPattern_to FT Pattern()
RETURNS FT _Pattern
FOR FT_Narrower Term
BEG N
DECLARE result CHARACTER VARYI NG FT_MaxPatternlLengt h);

I F SELF. NOT_tag IS UNKNOWN THEN
RETURN CAST(NULL AS FT_Pattern)
END | F;

SET result = ' THESAURUS "’
|| SELF.thesaurus
|| """ EXPAND NARROMNER TERM COF '’
| | CAST(SELF.startingTerm StrctPattern_to_FT_Pattern()
AS CHARACTER VARYI NG FT_MaxPatt er nLengt h))
|| CASE WHEN SELF. expansi onCnt | S NULL THEN

|| TRRMBOTH ' ' FROM CAST( SELF. expansi onCnt
AS CHARACTER VARYI NG FT_MaxPatt er nLengt h))
|| ' LEVELS
END

I F NOT SELF. NOT_tag THEN
SET result = "NOT ' || result;
END | F;
RETURN CAST(result AS FT_Pattern);
END
Definitional Rules

1) FT_MaxPatternLength isthe implementation-dependent maximum length for the character
representation of an FT_Pattern value.

Description
1) Themethod StrctPattern_to FT_Pattern(FT_Narrower Term) has no input parameters:

2) StrctPattern_to FT_Pattern() returns an FT_Pattern value of the form <Narrower_Term expansion>
or NOT <Narrower_Term expansion>.

3) If SELF, SELF.thesaurus, or SELF.startingTerm isthe null value or SELF.NOT _tag is unknown, then
the result isthe null value.
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6.11.4 FT_NarrowerTerm Method
Purpose

Return a specified FT_Narrower Term value.
Definition

CREATE METHOD FT_Narr ower Term
(thes_nane CHARACTER VARYI N& FT_ThesNameLengt h) ,
strt FT_WordOr Phr ase,
t hes_exp_count | NTEGER)
RETURNS FT_Narrower Term
FOR FT_Narrower Term
RETURN SELF. t hesaur us(thes_nane).

startingTerm(strt).expansi onCnt (t hes_exp_count).
NOT_t ag( TRUE)

Definitional Rules

1) FT_ThesNamelLength isthe implementation-defined maximum length for the character representation
of athesaurus name.

Description

1) Themethod FT_Narrower Term(CHARACTER VARYING, FT_WordOrPhrase, INTEGER)) takes the
following input parameters:

a aCHARACTER VARYING vauethes name,

b) an FT_WordOrPhrase value strt,
¢) anINTEGER valuethes exp_count.
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6.11.5 GetNarrowerTerms Function
Purpose

Get narrower terms from a thesaurus.
Definition

CREATE FUNCTI ON Get Narr ower Ter ns
(thes_nane CHARACTER VARYI N& FT_ThesNameLengt h) ,
startingTerm FT_Wor dOr Phr ase,
t hes_exp_count | NTEGER)
RETURNS FT_Wor dOr Phrase ARRAY[ FT_MaxArraylLengt h]
LANGUAGE SQL
DETERM NI STI C
CONTAI NS SQL
CALLED ON NULL I NPUT
STATI C DI SPATCH
BEG N
DECLARE ret FT_WordO Phrase ARRAY[ FT_MaxArraylLengt h];
DECLARE strt Full Text _Token ARRAY[ FT_MaxArraylLengt h] ;
DECLARE strt_term d | NTEGER;
DECLARE | ocal _exp_count | NTEGER,;

SET thes _name = TRRMBOTH ' ' FROM t hes_nane);
SET strt = startingTerm getWrdArray();

SET | ocal _exp_count =
CASE
VWHEN t hes_exp_count IS NOT NULL THEN
t hes_exp_count
ELSE
1
END;

SET strt _termd =
(SELECT TERM D
FROM TERM DI CTI ONARY
WHERE EXPR. get WrdArray() = strt
AND TRIM BOTH * ' FROM THNAME DI C) = thes_nane
);

SET ret = CAST(ARRAY[] AS FT_WbrdOr Phrase
ARRAY[ FT_MaxArraylLengt h]) ;

L1l: FOR el em AS

W TH RECURSI VE done_so_far (TERM D, NARRONER_TERM D, LEVEL) AS

(SELECT TERM D, NARRONER_TERM D, 0
FROM TERM HI ERARCHY
WHERE TERM D = strt termd

AND TRIMBOTH ' ' FROM THNAME_HRR) = thes_nane
AND | ocal _exp_count >= 0
UNI ON
SELECT nore. TERM D, nore. NARROAER TERM D,
CASE
VWHEN t hes_exp_count |'S NOT NULL THEN
B.LEVEL + 1
ELSE
0

END AS LEVEL
FROM done_so_far N, TERM H ERARCHY nore
WHERE nore. TERM D = N. NARROAER_TERM D

AND TRIM BOTH * * FROM nore. THNAME_HRR) = thes_nane
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AND N. LEVEL < | ocal _exp_count
)
SELECT ARRAY[ TD. EXPR] AS EXPRarr1
FROM TERM DI CTI ONARY TD, done_so far f
WHERE TD. TERM D = f. NARROWER _TERM D
AND TREIM BOTH ' ' FROM TD. THNAME DI C) = t hes_nane

DO -- for every row of the above query result,
-- append the value of columm EXPRarrl to the array

SET ret =ret || EXPRarrl;
END FOR L1,
RETURN ret ;
END

Definitional Rules

1) FT_ThesNamelLength isthe implementation-defined maximum length for the character representation
of athesaurus name.

2) FT_MaxArrayLength isthe implementation-dependent maximum length for an array.
Description

1) Thefunction GetNarrower Terms(CHARACTER VARYING, FT_WordOrPhrase, INTEGER) takes the
following input parameters:

a) aCHARACTER VARYING valuethes name, denoting athesaurus TH,

b) anFT_WordOrPhrase value startingTerm,
c) anINTEGER valuethes exp_count.

2) GetNarrower Terms(CHARACTER VARYING, FT_WordOrPhrase, INTEGER) returns an array of
FT_WordOrPhrase elements which each represent a narrower term.

3) GetNarrowerTerms(CHARACTER VARYING, FT_WordOrPhrase, INTEGER) returns an empty array
if one of the following istrue:

a) Theterm startingTermis not contained in column Broader Term of TH.
b) Either startingTernt or thes name is the null value.
c) Theexpansion count thes exp count is smaller than zero.

4) If the expansion count thes exp_count is zero, GetNarrower Terms(CHARACTER VARYING,
FT_WordOrPhrase, INTEGER) returns all termsin column Narrower Term of those rows of TH the
values of which in column Broader Term are equivalent to startingTerm. If the expansion count
thes exp_count isn > 0, the resulting array represents the set:

M5, UNI ON M5,
where MS; is the multiset represented by the result of
Get Narrower Ter ns(t hes_nane, startingTerm thes_exp_count - 1)

and MS; isgiven by

MS;1 UNION ... MSy; ... UNION MS;
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where misthe number of elementsin MS,, i rangesfrom 1tom, E; issome element of MS,, and MS;;
is represented by
Get Narrower Terns(t hes_nane, E, 0)

5) If the expansion count thes_exp_count is the null value, expansion is carried on until no new narrower
terms can be found.

6) Theterm startingTermisnot included in the result.
7) Itisimplementation-defined, whether a check is made to ensure that the language specified in

startingTerm.Language is compatible with the thesaurus as specified by thes name, and if so, what
kind of condition israised in case of alanguage incompatibility.
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6.12 FT_Synonym Type and Routines
6.12.1 FT_Synonym Type
Purpose

FT_Synonym values provide for the construction of synonym search patterns, and for searching of
occurrences of synonymsin text.

Definition

CREATE TYPE FT_Synonym
UNDER FT_Pri mary
AS (
t hesaur us CHARACTER VARYI NG FT_ThesNanelLengt h) ,
startingTerm FT_Wor dOr Phr ase

)
| NSTANTI ABLE
NOT FI NAL

OVERRI DI NG METHOD Cont ai ns(text Ful |l Text)
RETURNS BOOLEAN,

OVERRI DI NG METHOD StrctPattern_to FT Pattern()
RETURNS FT_Pattern,

METHOD FT_Synonym
(thes_nane CHARACTER VARYI NG FT_ThesNameLengt h) ,
strt FT_WordOr Phr ase)
RETURNS FT_Synonym
SELF AS RESULT
LANGUAGE SQL
DETERM NI STI C
CONTAI NS SQL
CALLED ON NULL I NPUT

Definitional Rules

1) FT_ThesNameLength is the implementation-defined maximum length for the character representation
of athesaurus name.
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Description
1) TheFT_Synonym type provides:

a) an attribute thesaurus,

b) an attribute startingTerm,

c) amethod Contains(Full Text),

d) amethod SrctPattern to FT_Pattern(),

€) amethod FT_Synonym(CHARACTER VARYING, FT_WordOrPhrase),

f) afunction GetSynonymTerms(CHARACTER VARYING, FT_WordOrPhrase).

2) For the purpose of thistype, athesaurusis effectively atable with one column, say Ring, the values of
which represent sets of terms. In the context of such athesaurus, two termsT1 and T2 are considered
to be synonyms of each other, if the thesaurus contains at least one Ring value which contains both T1
and T2.

3) Thenumber of available thesauri and their names are implementation-defined.
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6.12.2 Contains Method

Purpose

Search aFull Text value for an FT_Synonym value.
Definition

CREATE METHOD Cont ai ns
(text Full Text)
RETURNS BOOLEAN
FOR FT_Synonym
BEG N
DECLARE SynArray FT_WordO Phrase ARRAY[ FT_MaxArraylLengt h] ;
DECLARE result BOOLEAN;

SET SynArray = Get Synonynier ns( SELF. t hesaur us,
SELF. startingTern;
SET result = NEW FT_Any(SynArray). Contai ns(text);

RETURN (SELF. NOT tag = result);
END

Definitional Rules
1) FT_MaxArraylLength isthe implementation-dependent maximum length for an array.
Description
1) The method Contains(Full Text) takes the following input parameters:
a) aFullText valuetext.

2) Let Rbetheresult of

NEW FT_Any( Get Synonynirer ns( SELF. t hesaurus, SELF.startingTerm).
Cont ai ns(text)

3) Case
a) If SELF.NOT _tag is unknown, then Contains(Full Text) returns unknown.
b) If SELF.NOT tag isfalse, then Contains(Full Text) returns NOT R.

c) Otherwise, Contains(FullText) returns R.
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6.12.3 StrctPattern_to_FT_Pattern Method
Purpose

Convert an FT_Synonym value to an FT_Pattern value.
Definition

CREATE METHOD StrctPattern_to FT Pattern()
RETURNS FT _Pattern
FOR FT_Synonym
BEG N
DECLARE result CHARACTER VARYI NG FT_MaxPatternlLength);

I F SELF. NOT_tag IS UNKNOWN THEN
RETURN CAST(NULL AS FT_Pattern)
END | F;

SET result = ' THESAURUS "’
| | SELF.thesaurus
""" EXPAND SYNONYM TERM OF
| | CAST(SELF.startingTerm StrctPattern_to_FT_Pattern()
AS CHARACTER VARYI N& FT_MaxPatt ernLengt h));

| F NOTI' SELF. NOT_tag THEN

SET result = "NOT ' || result;
END | F;
RETURN CAST(result AS FT Pattern);

END

Definitional Rules

1) FT_MaxPatternLength isthe implementation-dependent maximum length for the character
representation of an FT_Pattern value.

Description
1) Themethod SrctPattern_to FT_Pattern() has no input parameters.

2) StrctPattern_to FT_Pattern() returns an FT_Pattern value of the form <Synonym_Term expansion> or
NOT <Synonym_Term expansion>.

3) If SELF, SELF.thesaurus, or SELF.startingTermisthe null value or SELF.NOT _tag is unknown, then
the result isthe null value.
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6.12.4 FT_Synonym Method
Purpose

Return a specified FT_Synonym value.
Definition

CREATE METHOD FT_Synonym
(thes_nane CHARACTER VARYI N& FT_ThesNameLengt h) ,
strt FT_WordOr Phr ase)
RETURNS FT_Synonym
FOR FT_Synonym
RETURN SELF. t hesaurus(thes_nane).startingTern(strt).
NOT_t ag( TRUE)

Definitional Rules

1) FT_ThesNamelLength isthe implementation-defined maximum length for the character representation
of athesaurus name.

Description

1) Themethod FT_Synonym(CHARACTER VARYING, FT_WordOrPhrase) takes the following input
parameters:

a aCHARACTERVARYING vauethes name,
b) an FT_WordOrPhrase value strt.
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6.12.5 GetSynonymTerms Function
Purpose

Get synonym terms from a thesaurus.
Definition

CREATE FUNCTI ON Get SynonymrTer s
(thes_nane CHARACTER VARYI N& FT_ThesNameLengt h) ,
startingTerm FT_Wor dOr Phr ase)

RETURNS FT_Wor dOr Phrase ARRAY[ FT_MaxArrayLengt h]

LANGUAGE SQL

DETERM NI STI C

CONTAI NS SQL

CALLED ON NULL I NPUT

STATI C DI SPATCH

BEG N
DECLARE ret FT_WordOr Phrase ARRAY[ FT_MaxArraylLengt h] ;
DECLARE strt Full Text_Token ARRAY[ FT_MaxArraylLengt h];
DECLARE strt_term d | NTEGER;

SET thes _name = TRRMBOTH ' ' FROM t hes_nane);
SET strt = startingTerm getWrdArray();
SET strt_termd =
(SELECT TERM D
FROM TERM DI CTI ONARY
WHERE EXPR. get WrdArray() = strt
AND TRIMBOTH ' ' FROM THNAME_DI C) = thes_nane
)

SET ret = CAST(ARRAY[] AS FT_WordOr Phrase
ARRAY[ FT_MaxArrayLengt h]);

L1: FOR elem AS
W TH RECURSI VE done_so_far ( TERM D, SYNONYM TERM D) AS
(SELECT TERM D, SYNONYM TERM D
FROM TERM_SYNONYM
WHERE TERM D = strt_termd
AND TRIM BOTH * ' FROM THNAME_SYN) = thes_nane
UNI ON
SELECT nore. TERM D, nor e. SYNONYM TERM D
FROM done_so_far S, TERM SYNONYM nor e
WHERE nore. TERM D = S. SYNONYM TERM D
AND TRIM BOTH * * FROM nore. THNAME_SYN) = thes_nane

)
SELECT ARRAY[ TD. EXPR] AS EXPRarr1
FROM TERM DI CTI ONARY TD, done_so_far f
VWHERE TD. TERM D = f. SYNONYM_TERM D
AND TRIM BOTH * ' FROM TD. THNAME_DI C) = t hes_nane

DO -- for every row of the above query result,
-- append the value of colum EXPRarrl to the array

SET ret =ret || EXPRarrl,;
END FOR L1;
RETURN ret ||
CASE
WHEN startingTerm IS NULL OR thes_nane IS NULL THEN
CAST( ARRAY[] AS FT_WordOr Phrase
ARRAY[ FT_MaxArrayLengt h])
ELSE
ARRAY[ startingTerm
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END;
END
Definitional Rules

1) FT_ThesNamelLength is the implementation-defined maximum length for the character representation
of athesaurus name.

2) FT_MaxArrayLength is the implementation-dependent maximum length for an array.
Description

1) Thefunction GetSynonymTerms(CHARACTER VARYING, FT_WordOrPhrase) takes the following
input parameters:

a) aCHARACTER VARYING valuethes name, denoting athesaurus TH,
b) anFT_WordOrPhrase value startingTerm.

2) GetSynonymTerms(CHARACTER VARYING, FT_WordOrPhrase) returns an array of
FT_WordOrPhrase elements, which stands for a set of synonym terms.

3) GetSynonymTerms(CHARACTER VARYING, FT_WordOrPhrase) returns an empty array if either
startingTerm or thes_name isthe null value.

4) Let Rybeaset containing startingTerm asits only element, let n be the number of Ring values
containing startingTerm, and let R, denote a single element set containing such avalue (if any). The
result of invoking GetSynonymTerms(CHARACTER VARYING, FT_WordOrPhrase) represents the
following set:

RyUNION R; UNION ... R ... UNION R,
5) Theterm startingTermisincluded in the result.
6) Itisimplementation-defined, whether a check is made to ensure that the language specified in

startingTerm.Language is compatible with the thesaurus as specified by thes name, and if so, what
kind of condition israised in case of alanguage incompatibility.
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6.13 FT_PreferredTerm Type and Routines
6.13.1 FT_PreferredTerm Type
Purpose

FT_Preferred Term values provide for the construction of preferred term search patterns, and for searching
of occurrences of the associated preferred termsin text.

Definition

CREATE TYPE FT_PreferredTerm
UNDER FT_Pri mary
AS (
t hesaur us CHARACTER VARYI N FT_ThesNanelLengt h) ,
startingTerm FT_Wor dOr Phr ase

)
| NSTANTI ABLE
NOT FI NAL

OVERRI DI NG METHOD Cont ai ns(text Full Text)
RETURNS BOOLEAN,

OVERRI DI NG METHOD StrctPattern_to FT _Pattern()
RETURNS FT_Pattern,

METHOD FT _PreferredTerm
(t hes_name CHARACTER VARYI NG FT_ThesNanelLengt h)
strt FT_WordOr Phr ase)
RETURNS FT _PreferredTerm
SELF AS RESULT
LANGUAGE SQL
DETERM NI STI C
CONTAI NS SQL
CALLED ON NULL I NPUT

Definitional Rules

1) FT_ThesNamelLength isthe implementation-defined maximum length for the character representation
of athesaurus name.
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Description
1) TheFT_PreferredTermtype provides:

a) an attribute thesaurus,

b) an attribute startingTerm,

c) amethod Contains(Full Text),

d) amethod SrctPattern_to FT_Pattern(),

€) amethod FT_PreferredTerm(CHARACTER VARYING, FT_WordOrPhrase),
f) afunction GetPreferredTerms(CHARACTER VARYING, FT_WordOrPhrase).

2) For the purpose of thistype, athesaurusis effectively atable with three columns, say PreferredTerm,
Termld, and SynonymTerm, the values of which represent terms. For a given row, two values Termlid
and SynonymTerm represent terms which are synonyms of each other, and PreferredTerm represents a
preferred term associated with either of the former terms.

3) The number of available thesauri and their names are implementation-defined.
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6.13.2 Contains Method

Purpose

Search aFullText value for an FT_PreferredTerm value.
Definition

CREATE METHOD Cont ai ns
(text Full Text)
RETURNS BOCOLEAN
FOR FT_PreferredTerm
BEA N
DECLARE PfdArray FT_WordO Phrase ARRAY[ FT_MaxArraylLengt h];
DECLARE result BOOLEAN;

SET PfdArray = Get PreferredTerns(SELF. t hesaur us,
SELF. startingTerny;
SET result = NEWFT_Any(PrdArray). Contai ns(text);

RETURN (SELF. NOT tag = result);
END

Definitional Rules
1) FT_MaxArrayLength isthe implementation-dependent maximum length for an array.
Description
1) The method Contains(Full Text) takes the following input parameters:
a) aFullText valuetext.

2) Let Rbetheresult of

NEW FT_Any( Get Pr ef er r edTer ns( SELF. t hesaur us,
SELF. startingTerm). Cont ai ns(text)

3) Case
a) If SELF.NOT tag is unknown, then Contains(Full Text) returns unknown.
b) If SELF.NOT_tag isfalse, then Contains(Full Text) returns NOT R.

c) Otherwise, Contains(Full Text) returns R.
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6.13.3 StrctPattern_to_FT_Pattern Method

Purpose

Convert an FT_PreferredTerm value to an FT_Pattern value.
Definition

CREATE METHOD StrctPattern_to FT Pattern()
RETURNS FT _Pattern
FOR FT_PreferredTerm
BEG N
DECLARE result CHARACTER VARYI NG FT_MaxPatternlLength);

I F SELF. NOT_tag IS UNKNOWN THEN
RETURN CAST(NULL AS FT_Pattern)
END | F;

SET result = ' THESAURUS "’
|| SELF.thesaurus
"" EXPAND PREFERRED TERM OF
| | CAST(SELF.startingTerm StrctPattern_to_FT_Pattern()
AS CHARACTER VARYI N& FT_MaxPatt ernLengt h));

| F NOTI' SELF. NOT_tag THEN

SET result = "NOT ' || result;
END | F;
RETURN CAST(result AS FT Pattern);

END

Definitional Rules

1) FT_MaxPatternLength isthe implementation-dependent maximum length for the character
representation of an FT_Pattern value.

Description
1) Themethod SrctPattern_to FT_Pattern() has no input parameters.

2) StrctPattern _to FT_Pattern() returns an FT_Pattern value of the form <Preferred_Term expansion> or
NOT <Preferred_Term expansion>.

3) If SELF, SELF.thesaurus, or SELF.startingTermisthe null value or SELF.NOT _tag is unknown, then
the result isthe null value.
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6.13.4 FT_PreferredTerm Method
Purpose

Return a specified FT_PreferredTerm value.
Definition

CREATE METHOD FT_PreferredTerm
(thes_nane CHARACTER VARYI N& FT_ThesNameLengt h) ,
strt FT_WordOr Phr ase)
RETURNS FT PreferredTerm
FOR FT_PreferredTerm
RETURN SELF. t hesaurus(thes_nane).startingTern(strt).
NOT_t ag( TRUE)

Definitional Rules

1) FT_ThesNamelLength isthe implementation-defined maximum length for the character representation
of athesaurus name.

Description

1) Themethod FT_PreferredTerm(CHARACTER VARYING, FT_WordOrPhrase) takes the following
input parameters:

a an CHARACTER VARYING vauethes name,
b) an FT_WordOrPhrase value strt.
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6.13.5 GetPreferredTerms Function
Purpose

Get preferred terms from a thesaurus.
Definition

CREATE FUNCTI ON Cet PreferredTer ms
(thes_nane CHARACTER VARYI N& FT_ThesNameLengt h) ,
startingTerm FT_Wor dOr Phr ase)

RETURNS FT_Wor dOr Phrase ARRAY[ FT_MaxArrayLengt h]

LANGUAGE SQL

DETERM NI STI C

CONTAI NS SQL

CALLED ON NULL I NPUT

STATI C DI SPATCH

BEG N
DECLARE ret FT_WordOr Phrase ARRAY[ FT_MaxArraylLengt h];
DECLARE strt Full Text_Token ARRAY[ FT_MaxArraylLengt h];
DECLARE strt_term d | NTEGER;

SET thes _name = TRRMBOTH ' ' FROM t hes_nane);
SET strt = startingTerm getWrdArray();
SET strt_termd =
(SELECT TERM D
FROM TERM DI CTI ONARY
WHERE EXPR. get WrdArray() = strt
AND TRIMBOTH ' ' FROM THNAME_DI C) = thes_nane
)

SET ret = CAST(ARRAY[] AS FT_WordOr Phrase
ARRAY[ FT_MaxArrayLengt h]);

L1: FOR el em AS
WTH tenp_preferred (TERM D) AS
( SELECT PREFERRED_TERM D
FROM TERM_SYNONYM
WHERE TERM D = strt_termd
AND TRIM BOTH * ' FROM THNAME_SYN) = thes_nane

)
SELECT ARRAY[ TD. EXPR] AS EXPRarr1
FROM TERM DI CTI ONARY TD, tenp_preferred
VWHERE TD. TERM D = tenp_preferred. TERM D
AND TRIMBOTH ' ' FROM TD. THNAME_DI C) = t hes_name

DO -- for every row of the above query result,
-- append the value of colunm EXPRarrl to the array

SET ret = ret || EXPRarrl,;
END FOR L1;
RETURN ret ||
CASE
VWHEN startingTerm|S NULL OR thes_nane | S NULL THEN
CAST( ARRAY[] AS FT_WordOr Phrase
ARRAY[ FT_MaxArrayLengt h])
ELSE
ARRAY[ st arti ngTer nj
END,
END
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Definitional Rules

1

2)

FT_ThesNameLength is the implementation-defined maximum length for the character representation
of athesaurus name.

FT_MaxArrayLength is the implementation-dependent maximum length for an array.

Description

1

2)

3

4)

5)

6)

The function GetPreferredTerms(CHARACTER VARYING, FT_WordOrPhrase) takes the following
input parameters:

a) aCHARACTER VARYING valuethes name, denoting athesaurus TH,
b) anFT_WordOrPhrase value startingTerm.

GetPreferredTerms(CHARACTER VARYING, FT_WordOrPhrase) returns an array of
FT_WordOrPhrase elements which stands for a set of preferred terms.

GetPreferredTerms(CHARACTER VARYING, FT_WordOrPhrase) returns an empty array if either
startingTerm or thes_name is the null value.

Otherwise, for every row of TERM_SYNONY M with apair (TERMID, THNAME_SYN)) such that
the TERMID value represents startingTerm and the THNAME_SY N value is equivalent to thes_name,
the term represented by the PREFERRED_TERMID valueisincluded in the result.

The term startingTermiis included in the resullt.
It isimplementation-defined, whether a check is made to ensure that the language specified in

startingTerm.Language is compatible with the thesaurus as specified by thes name, and if so, what
kind of condition israised in case of alanguage incompatibility.
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6.14 FT_RelatedTerm Type and Routines
6.14.1 FT_RelatedTerm Type
Purpose

FT_RelatedTerm values provide for the construction of related term search patterns, and for searching of
occurrences of the associated related termsin text.

Definition

CREATE TYPE FT_Rel at edTerm
UNDER FT_Pri mary
AS (
t hesaur us CHARACTER VARYI N FT_ThesNanelLengt h) ,
startingTerm FT_Wor dOr Phr ase

)
| NSTANTI ABLE
NOT FI NAL

OVERRI DI NG METHOD Cont ai ns(text Full Text)
RETURNS BOOLEAN,

OVERRI DI NG METHOD StrctPattern_to FT _Pattern()
RETURNS FT_Pattern,

VMETHOD FT_Rel at edTerm

(t hes_name CHARACTER VARYI NG FT_ThesNanelLengt h)
strt FT_WordOr Phr ase)

RETURNS FT_Rel at edTerm

SELF AS RESULT

LANGUAGE SQL

DETERM NI STI C

CONTAI NS SQL

CALLED ON NULL I NPUT

Definitional Rules

1) FT_ThesNamelLength isthe implementation-defined maximum length for the character representation
of athesaurus name.

Description
1) The FT_RelatedTerm type provides:

a) an attribute thesaurus,

b) an attribute startingTerm,

¢) amethod Contains(FullText),

d) amethod SrctPattern to FT_Pattern(),

e) amethod FT_RelatedTerm(CHARACTER VARYING, FT_WordOrPhrase),
f) afunction GetRelatedTerms(CHARACTER VARYING, FT_WordOrPhrase).

2) For the purpose of thistype, athesaurusis effectively atable, say TH, with two columns Term and
Related_Term. For agiven row, the two values Term and Related_Term represent terms such that the
second is related to the first one.

3) The number of available thesauri and their names are implementation-defined.
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6.14.2 Contains Method

Purpose

Search aFullText value for an FT_RelatedTerm value.
Definition

CREATE METHOD Cont ai ns
(text Full Text)
RETURNS BOCOLEAN
FOR FT_Rel atedTerm
BEA N
DECLARE Rl tdArray FT_WordOr Phrase ARRAY[ FT_MaxArraylengt h] ;
DECLARE result BOOLEAN;

SET RItdArray = GetRel at edTer ns( SELF. t hesaur us,
SELF. startingTerny;
SET result = NEWFT_Any(R tdArray). Contai ns(text);

RETURN (SELF. NOT tag = result);
END

Definitional Rules
1) FT_MaxArrayLength isthe implementation-dependent maximum length for an array.
Description
1) The method Contains(Full Text) takes the following input parameters:
a) aFullText valuetext.

2) Let Rbetheresult of

NEW FT_Any( Get Rel at edTer ms( SELF. t hesaurus, SELF.startingTermn)).
Cont ai ns(text)

3) Case
a) If SELF.NOT tag is unknown, then Contains(Full Text) returns unknown.
b) If SELF.NOT_tag isfalse, then Contains(Full Text) returns NOT R.

c) Otherwise, Contains(Full Text) returns R.
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6.14.3 StrctPattern_to_FT_Pattern Method
Purpose

Convert an FT_RelatedTerm valueto an FT_Pattern value.
Definition

CREATE METHOD StrctPattern_to FT Pattern()
RETURNS FT _Pattern
FOR FT_Rel atedTerm
BEG N
DECLARE result CHARACTER VARYI NG FT_MaxPatternlLength);

I F SELF. NOT_tag IS UNKNOWN THEN
RETURN CAST(NULL AS FT_Pattern)
END | F;

SET result = ' THESAURUS "’
|| SELF.thesaurus
"" EXPAND RELATED TERM OF ’
| | CAST(SELF.startingTerm StrctPattern_to_FT_Pattern()
AS CHARACTER VARYI N& FT_MaxPatt ernLengt h));

| F NOTI' SELF. NOT_tag THEN

SET result = "NOT ' || result;
END | F;
RETURN CAST(result AS FT Pattern);

END

Definitional Rules

1) FT_MaxPatternLength isthe implementation-dependent maximum length for the character
representation of an FT_Pattern value.

Description
1) Themethod SrctPattern_to FT_Pattern() has no input parameters.

2) StrctPattern to FT_Pattern() returns an FT_Pattern value of the form <Related Term expansion> or
NOT <Related Term expansion>.

3) If SELF, SELF.thesaurus, or SELF.startingTermisthe null value or SELF.NOT _tag is unknown, then
the result isthe null value.
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6.14.4 FT_RelatedTerm Method
Purpose

Return a specified FT_RelatedTerm value.
Definition

CREATE METHOD FT_Rel at edTerm
(thes_nane CHARACTER VARYI N& FT_ThesNameLengt h) ,
strt FT_WordOr Phr ase)
RETURNS FT_Rel at edTerm
FOR FT_Rel at edTerm
RETURN SELF. t hesaurus(thes_nane).startingTern(strt).
NOT_t ag( TRUE)

Definitional Rules

1) FT_ThesNamelLength isthe implementation-defined maximum length for the character representation
of athesaurus name.

Description

1) Themethod FT_RelatedTerm(CHARACTER VARYING, FT_WordOrPhrase) takes the following input
parameters:

a aCHARACTER VARYING vauethes name,
b) anFT_WordOrPhrase value strt.
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6.14.5 GetRelatedTerms Function
Purpose

Get related terms from a thesaurus.
Definition

CREATE FUNCTI ON Cet Rel at edTer ns
(thes_nane CHARACTER VARYI N& FT_ThesNameLengt h) ,
startingTerm FT_Wor dOr Phr ase)

RETURNS FT_Wor dOr Phrase ARRAY[ FT_MaxArrayLengt h]

LANGUAGE SQL

DETERM NI STI C

CONTAI NS SQL

CALLED ON NULL I NPUT

STATI C DI SPATCH

BEG N
DECLARE ret FT_WordOr Phrase ARRAY[ FT_MaxArraylLengt h] ;
DECLARE strt Full Text_Token ARRAY[ FT_MaxArraylLengt h];
DECLARE strt_term d | NTEGER;

SET thes _name = TRRMBOTH ' ' FROM t hes_nane);
SET strt = startingTerm getWrdArray();
SET strt_termd =
(SELECT TERM D
FROM TERM DI CTI ONARY
WHERE EXPR. get WrdArray() = strt
AND TRIMBOTH ' ' FROM THNAME_DI C) = thes_nane
)

SET ret = CAST(ARRAY[] AS FT_WordOr Phrase
ARRAY[ FT_MaxArrayLengt h]);

L1: FOR el em AS
WTH tenp_rel ated (TERM D) AS
( SELECT RELATED_TERM D
FROM TERM RELATED
WHERE TERM D = strt_termd
AND TRIM BOTH * ' FROM THNAME_REL) = thes_nane

)
SELECT ARRAY[ TD. EXPR] AS EXPRarr1
FROM TERM DI CTI ONARY TD, tenp_rel ated
VWHERE TD. TERM D = tenp_rel ated. TERM D
AND TRIMBOTH ' ' FROM TD. THNAME_DI C) = thes_nane

DO -- for every row of the above query result,
-- append the value of colunm EXPRarrl to the array

SET ret = ret || EXPRarrl,;
END FOR L1;
RETURN ret ||
CASE
VWHEN startingTerm|S NULL OR thes_nane | S NULL THEN
CAST( ARRAY[] AS FT_WordOr Phrase
ARRAY[ FT_MaxArrayLengt h])
ELSE
ARRAY[ st arti ngTer nj
END,
END
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Definitional Rules

1) FT_ThesNamelength is the implementation-defined maximum length for the character representation
of athesaurus name.

2) FT_MaxArrayLength is the implementation-dependent maximum length for an array.
Description

1) Thefunction GetRelatedTerms(CHARACTER VARYING, FT_WordOrPhrase) takes the following
input parameters:

a) aCHARACTER VARYING valuethes name, denoting athesaurus TH,
b) anFT_WordOrPhrase value startingTerm.

2) GetRelatedTerms(CHARACTER VARYING, FT_WordOrPhrase) returns an array of
FT_WordOrPhrase elements which stands for a set of related terms.

3) GetRelatedTerms(CHARACTER VARYING, FT_WordOrPhrase) returns an empty array either
startingTerm or thes_name is the null value.

4) Otherwise, for every row of TH with apair (Term, Related_Term) such that the Term value represents
startingTerm, the term represented by the Related_Term valueisincluded in the result.

5) Theterm startingTermisincluded in the result.
6) Itisimplementation-defined, whether a check is made to ensure that the language specified in

startingTerm.Language is compatible with the thesaurus as specified by thes name, and if so, what
kind of condition israised in case of alanguage incompatibility.
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6.15 FT_TopTerm Typeand Routines
6.15.1 FT_TopTerm Type
Purpose

FT_TopTerm vaues provide for the construction of top term search patterns, and for searching of
occurrences of the associated top termsin text.

Definition

CREATE TYPE FT_TopTerm
UNDER FT_Pri mary
AS (
t hesaur us CHARACTER VARYI N FT_ThesNanelLengt h) ,
startingTerm FT_Wor dOr Phr ase

)
| NSTANTI ABLE
NOT FI NAL

OVERRI DI NG METHOD Cont ai ns(text Full Text)
RETURNS BOOLEAN,

OVERRI DI NG METHOD StrctPattern_to FT _Pattern()
RETURNS FT_Pattern,

METHOD FT_TopTerm
(t hes_name CHARACTER VARYI NG FT_ThesNanelLengt h)
strt FT_WordOr Phr ase)
RETURNS FT_TopTerm
SELF AS RESULT
LANGUAGE SQL
DETERM NI STI C
CONTAI NS SQL
CALLED ON NULL I NPUT

Definitional Rules

1) FT_ThesNamelLength isthe implementation-defined maximum length for the character representation
of athesaurus name.

Description
1) TheFT_TopTermtype provides:

a) an attribute thesaurus,

b) an attribute startingTerm,

¢) amethod Contains(FullText),

d) amethod SrctPattern to FT_Pattern(),

e) amethod FT_TopTerm(CHARACTER VARYING, FT_WordOrPhrase),
f) afunction GetTopTerms(CHARACTER VARYING, FT_WordOrPhrase).

2) For the purpose of thistype, athesaurusis effectively atable with two columns, Narrower Term and
Broader Term. For agiven row, the values contained in the two columns represent terms, the first being
anarrower term of the second one.

3) The number of available thesauri and their names are implementation-defined.

© ISO/IEC 2000 - All rights reserved Structured Search Pattern Types 159



| SO/IEC FDI'S 13249-2:2000 (E)

6.15.2 Contains Method

Purpose

Search aFull Text value for an FT_TopTerm value.
Definition

CREATE METHOD Cont ai ns
(text Full Text)
RETURNS BOOLEAN
FOR FT_TopTerm
BEG N
DECLARE TopArray FT_WordO Phrase ARRAY[ FT_MaxArraylLengt h];
DECLARE result BOOLEAN;

SET TopArray = Get TopTer ns( SELF. t hesaur us,
SELF. startingTerny;
SET result = NEWFT_Any(TopArray). Contai ns(text);

RETURN (SELF. NOT tag = result);
END

Definitional Rules
1) FT_MaxArrayLength isthe implementation-dependent maximum length for an array.
Description
1) The method Contains(Full Text) takes the following input parameters:
a) aFullText valuetext.

2) Let Rbetheresult of

NEW FT_Any( Get TopTer ns( SELF. t hesaur us,
SELF. startingTerm). Cont ai ns(text)

3) Case
a) If SELF.NOT tag is unknown, then Contains(Full Text) returns unknown.
b) If SELF.NOT_tag isfalse, then Contains(Full Text) returns NOT R.

c) Otherwise, Contains(Full Text) returns R.
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6.15.3 StrctPattern_to_FT_Pattern Method
Purpose

Convert an FT_TopTerm valueto an FT_Pattern value.
Definition

CREATE METHOD StrctPattern_to FT Pattern()
RETURNS FT _Pattern
FOR FT_TopTerm
BEG N
DECLARE result CHARACTER VARYI NG FT_MaxPatternlLength);

I F SELF. NOT_tag IS UNKNOWN THEN
RETURN CAST(NULL AS FT_Pattern)
END | F;

SET result = ' THESAURUS "’
|| SELF.thesaurus
"" EXPAND TOP TERM OF ’
| | CAST(SELF.startingTerm StrctPattern_to_FT_Pattern()
AS CHARACTER VARYI N& FT_MaxPatt ernLengt h));

| F NOTI' SELF. NOT_tag THEN

SET result = "NOT ' || result;
END | F;
RETURN CAST(result AS FT Pattern);

END

Definitional Rules

1) FT_MaxPatternLength isthe implementation-dependent maximum length for the character
representation of an FT_Pattern value.

Description
1) Themethod SrctPattern_to FT_Pattern() has no input parameters.

2) StrctPattern to FT_Pattern() returns an FT_Pattern value of the form <Top_Term expansion> or
NOT <Top_Term expansion>.

3) If SELF, SELF.thesaurus, or SELF.startingTermisthe null value or SELF.NOT _tag is unknown, then
the result isthe null value.
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6.15.4 FT_TopTerm Method
Purpose

Return a specified FT_TopTerm value.
Definition

CREATE METHOD FT_TopTer m
(thes_nane CHARACTER VARYI N& FT_ThesNameLengt h) ,
strt FT_WordOr Phr ase)
RETURNS FT_TopTerm
FOR FT_TopTerm
RETURN SELF. t hesaurus(thes_nane).startingTern(strt).
NOT_t ag( TRUE)

Definitional Rules

1) FT_ThesNamelLength isthe implementation-defined maximum length for the character representation
of athesaurus name.

Description

1) Themethod FT_TopTerm(CHARACTER VARYING, FT_WordOrPhrase) takes the following input
parameters:

a aCHARACTER VARYING vauethes name,
b) an FT_WordOrPhrase value strt.
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Purpose
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GetTopTerms Function

Get top terms from a thesaurus.

Definitio

n

CREATE FUNCTI ON CGet TopTer ns

(thes_nane CHARACTER VARYI NE FT_ThesNameLengt h) ,
startingTerm FT_Wor dOr Phr ase)

RETURNS FT_Wor dOr Phrase ARRAY[ FT_MaxArrayLengt h]

LANGUAGE SQL

DETERM NI STI C

CONTAI NS SQL

CALLED ON NULL I NPUT

STATI C DI SPATCH

BEG N
DECLARE ret FT_WordOr Phrase ARRAY[ FT_MaxArraylLengt h] ;
DECLARE strt Full Text_Token ARRAY[ FT_MaxArraylLengt h];
DECLARE strt_term d | NTEGER;

SET thes _name = TRRMBOTH ' ' FROM t hes_nane);
SET strt = startingTerm getWrdArray();
SET strt_termd =
(SELECT TERM D
FROM TERM DI CTI ONARY
WHERE EXPR. get WrdArray() = strt
AND TRIMBOTH ' ' FROM THNAME_DI C) = thes_nane

)
SET ret = CAST(ARRAY[] AS FT_WirdOr Phrase
ARRAY[ FT_MaxArraylLengt h]) ;
L1: FOR el em AS
W TH RECURSI VE done_so_far (TERM D, NARRONER TERM D) AS
(SELECT TERM D, NARROVWER_TERM D
FROM TERM_HI ERARCHY
VWHERE NARROWER TERM D = strt_termd
AND TRIM BOTH * ' FROM THNAME_HRR) = thes_name
UNI ON
SELECT nore. TERM D, nor e. NARROANER_TERM D
FROM done_so_far B, TERM H ERARCHY nore
VWHERE nor e. NARRONER TERM D = B. TERM D
AND TRIMBOTH ' * FROM nore. THNAME_HRR) = t hes_nane

)
SELECT ARRAY[ TD. EXPR] AS EXPRarr1
FROM TERM DI CTI ONARY TD, done_so_far f
WHERE TD. TERM D = f. TERM D
AND TRIM BOTH * ' FROM TD. THNAME_DI C) = t hes_nane
AND NOT EXI STS
( SELECT *
FROM done_so_far d
WHERE d. NARRONER TERM D = f. TERM D

)

DO -- for every row of the above query result,
-- append the value of columm EXPRarrl to the array
SET ret = ret || EXPRarrl,;
END FOR L1;
RETURN ret;

END

Definitional Rules
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1) FT_ThesNamelLength isthe implementation-defined maximum length for the character representation
of athesaurus name.

2) FT_MaxArrayLength isthe implementation-dependent maximum length for an array.
Description

1) Thefunction GetTopTerms(CHARACTER VARYING, FT_WordOrPhrase) takes the following input
parameters:

a) aCHARACTER VARYING valuethes name,
b) anFT_WordOrPhrase value startingTerm.

2) GetTopTerms(CHARACTER VARYING, FT_WordOrPhrase) returns an array of FT_WordOrPhrase
elements, which stands for a set of top terms.

3) GetTopTerms(CHARACTER VARYING, FT_WordOrPhrase, INTEGER) is equivalent to
GetBroader Terms(CHARACTER VARYING, FT_WordOrPhrase), using thes name, startingTerm, and
NULL asinput arguments, and subsequently removing all terms for which there exists a broader term
according to the thesaurus denoted by thes name.

4) Theterm startingTermis not included in the result.
5) Itisimplementation-defined, whether a check is made to ensure that the language specified in

startingTerm.Language is compatible with the thesaurus as specified by thes name, and if so, what
kind of condition israised in case of alanguage incompatibility.
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6.16 FT_IsAbout Typeand Routines
6.16.1 FT_IsAbout Type
Purpose

FT_lsAbout values provide for the construction of search patterns stating atopic in form of a Full Text
value, and for testing whether atext is pertinent to this value.

Definition

CREATE TYPE FT_I sAbout
UNDER FT_Pri mary
AS (
wr dor phr FT_Wor dOr Phr ase

)
| NSTANTI ABLE
NOT FI NAL

OVERRI DI NG METHOD Cont ai ns(text Ful |l Text)
RETURNS BOOLEAN,

OVERRI DI NG METHOD StrctPattern_to FT Pattern()
RETURNS FT_Pattern,

METHOD FT_| sAbout (w dor phr FT_Wor dOr Phr ase)
RETURNS FT_I sAbout
SELF AS RESULT
LANGUAGE SQL
DETERM NI STI C
CONTAI NS SQL
CALLED ON NULL I NPUT

Description
1) TheFT_IsAbout type provides:
a) an attribute wrdorphr,
b) amethod Contains(Full Text),

c) amethod SrctPattern_to FT_Pattern(),
d) amethod FT_IsAbout(Full Text).
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6.16.2 Contains Method

Purpose

Search a Full Text value for an FT_IsAbout value.

Definition

CREATE METHOD Cont ai ns
(text Full Text)
RETURNS BOOLEAN
FOR FT_I sAbout
BEG N
DECLARE result BOOLEAN;

-- 1l See description

RETURN resul t;
END

Description

1) The method Contains(Full Text) takes the following input parameters:

a) aFullText valuetext.

2) Contains(FullText) tests whether a given Full Text item is pertinent to the FT_WordOr Phrase item of a
given FT_IsAbout value. The result is subject to implementation-defined criteria of pertinence.
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6.16.3 StrctPattern_to_FT_Pattern Method
Purpose

Convert an FT_IsAbout valueto an FT_Pattern value.
Definition

CREATE METHOD StrctPattern_to FT Pattern()
RETURNS FT _Pattern
FOR FT_I sAbout
BEG N
DECLARE result CHARACTER VARYI NG FT_MaxPatternlLength);

I F SELF. NOT_tag IS UNKNOWN THEN
RETURN CAST(NULL AS FT_Pattern)
END | F;

SET result = '1S ABOUT ’
| | CAST(SELF.w dorphr.StrctPattern_to FT Pattern()
AS CHARACTER VARYI NG FT_MaxPat t er nLengt h) ) ;

| F NOI' SELF. NOT_tag THEN

SET result = "NOT ' || result;
END | F;
RETURN CAST(result AS FT Pattern);

END

Definitional Rules

1) FT_MaxPatternLength isthe implementation-dependent maximum length for the character
representation of an FT_Pattern value.

Description
1) Themethod SrctPattern_to FT_Pattern() has no input parameters.

2) StrctPattern_to FT_Pattern() returns an FT_Pattern value of the form <about expansion> or NOT
<about expansion>.

3) If SELF or SELF.wrdorphr isthe null value or SELF.NOT _tag is unknown, then the result is the null
value.
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6.16.4 FT_IsAbout Method
Purpose

Return a specified FT_|sAbout value.
Definition

CREATE METHOD FT_I sAbout
(wr dor phr FT_Wor dOr Phr ase)
RETURNS FT_| sAbout
FOR FT_I sAbout
RETURN SELF. wr dor phr (wr dor phr) . NOT_t ag( TRUE)

Description
1) Themethod FT_IsAbout(FT_WordOrPhrase) takes the following input parameters:

a) aFT_WordOrPhrase value wrdorphr.
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6.17 FT_Context Type and Routines
6.17.1 FT_Context Type

Purpose

FT_Context values represent context search patterns.
Definition

CREATE TYPE FT_Cont ext
UNDER FT_Pri mary
AS (
ArgArray FT_PhraseLi st ARRAY[ FT_MaxArraylLengt h],
du Ful | Text _Token

)
| NSTANTI ABLE
NOT FI NAL

OVERRI DI NG METHOD Cont ai ns(text Full Text)
RETURNS BOOLEAN,

OVERRI DI NG METHOD StrctPattern _to FT Pattern()
RETURNS FT_Pattern,

METHOD FT_Cont ext

(Argl FT_Phraseli st,
Arg2 FT_Phraseli st,
Arg3 FT_PhraselLi st ARRAY[ FT_MaxArraylLengt h],
Di stanceUnit Ful | Text Token)

RETURNS FT_Cont ext

SELF AS RESULT

LANGUAGE SQL

DETERM NI STI C

CONTAI NS SQL

CALLED ON NULL I NPUT

Definitional Rules
1) FT_MaxArraylLength isthe implementation-dependent maximum length for an array.
Description
1) The FT_Context type provides:
a) an attribute ArgArray,
b) an attribute du,
¢) amethod Contains(FullText),

d) amethod SrctPattern_to FT_Pattern(),
€e) amethod FT_Context(FT_PhraseList, FT_PhraseList, FT_PhraseList ARRAY, Full Text_Token).
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6.17.2 Contains Method

Purpose

Search a Full Text value for an FT_Context value.
Definition

CREATE METHOD Cont ai ns

(text Full Text)

RETURNS BOOLEAN

FOR FT_Cont ext

BEG N
DECLARE result BOOLEAN,
DECLARE ftl Full Text ARRAY[ FT_MaxArraylLength];
DECLARE segno | NTECER;
DECLARE ar gno | NTEGER;

| F SELF IS NULL THEN

SET argno = CAST(NULL AS | NTECER);
ELSElI F SELF. ArgArray |'S NULL THEN

SET argno = CAST(NULL AS | NTEGER)
ELSE

SET argno = CARDI NALI TY( SELF. Ar gArray) ;
END | F;

SET ftl = text. Segnentize(SELF. du);

IF ftl 1'S NULL THEN

SET segno = CAST(NULL AS | NTECER);
ELSE

SET segno = CARDI NALI TY(ftl);
END | F;

I F segno |'S NULL THEN
RETURN UNKNOWN,;

ELSEI F segno = 0 THEN
SET RESULT = FALSE;

ELSEI F (segno <> 0 AND argno = 0) THEN
SET RESULT = TRUE;

ELSEI F (segno <>0 AND argno IS NULL) THEN
SET RESULT = UNKNOWN;

ELSE
SET RESULT =

(W TH RECURSI VE SegTab(ind, seg) AS
(VALUES(1, ftlI[1])
UNI ON
SELECT ind + 1, ftl[ind + 1]
FROM  SegTab
WHERE i nd < segnho

)1
Cont ext Tab(ind, ca) AS
(VALUES(1, SELF. ArgArray[1])
UNI ON
SELECT ind + 1, SELF. ArgArray[ind + 1]
FROM  Cont ext Tab
VWHERE ind < argno

) ]
Tenmp(Basl) AS
( SELECT MAX(TTE. Basl)
FROM ( VALUES(1) UNI ON
SELECT
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(SELECT M N(TTU. Basl )
FROM ( VALUES(3) UNI ON

SELECT CASE ca. Cont ai ns(seg)
VWHEN FALSE THEN 1
WHEN TRUE THEN 3
ELSE 2

END
FROM Cont ext Tab ct(ind, ca)) AS TTU(Basl))
FROM SegTab st (ind, seg)) AS TTE(Basl)

)
SELECT ARRAY[ FALSE, TRUE, UNKNOWN][ Basl ]
FROM Tenp

END | F;
RETURN ( SELF. NOT_tag = result);
END

Definitional Rules
1) FT_MaxArraylLength isthe implementation-dependent maximum length for an array.
Description
1) The method Contains(Full Text) takes the following input parameters:
a) aFullText valuetext.
2) Case

a) If either text.Segmentize(SELF.du) or SELF or SELF.ArgArray isthe null value, then the result of
Contains(Full Text) is unknown.

b) Otherwise, let n be the number of elements of SELF.ArgArray, and for i ranging from 1ton, let
CA; be theelementsof SELF.ArgArray. Depending on the distance unit SELF.du specified, let m
be the number of sentences (paragraphs) of text, and for j ranging from 1 tom, let SEG; be the
Full Text values representing these sentences (paragraphs).

Case:
i) If there exists some SEG;, such that the result of
CA. Cont ai ns( SEG)

istrue, for every Ca, , then let Rbetrue.

i) If for every SEG;, such that the result of
CA. Cont ai ns( SEG)

isfase, for at least one Ca, , then let R be false.

iii) Otherwise, let R be unknown.
3) Contains(FullText) returns:

Case:

a) unknown, if SELF.NOT _tag is unknown.
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b) NOT R, if SELF.NOT tagisfase

c) Otherwise, R
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6.17.3 StrctPattern_to_FT_Pattern Method
Purpose

Convert an FT_Context value to an FT_Pattern value.
Definition

CREATE METHOD StrctPattern_to FT Pattern()
RETURNS FT _Pattern
FOR FT_Cont ext
BEG N
DECLARE result CHARACTER VARYI NG FT_MaxPatternlLength);
DECLARE i | NTEGER;
DECLARE n | NTEGER;

| F SELF. ArgArray |I'S NULL THEN
RETURN NULL;

ELSElI F SELF. NOT_tag IS UNKNOAN THEN
RETURN NULL;

END | F;

SET n = CARDI NALI TY( SELF. Ar gArray);
SET result =
CAST(SELF. ArgArray[ 1] . StrctPattern_to FT Pattern()
AS CHARACTER VARYI NG FT_MaxPatt er nLengt h)
[] "IN SAME ’
[| TRRMBOTH ' ' FROM SELF. du)
[|* AS”
CAST( SELF. ArgArray[2].StrctPattern_to_FT_Pattern()
AS CHARACTER VARYI NG FT_MaxPatt ernLengt h)) ;

SET i = 3;

L1: WHILE (n >=1i) DO
SET result = result || * AND '||
CAST(SELF. ArgArray[i].StrctPattern_ to FT Pattern()
AS CHARACTER VARYI NG FT_MaxPat t er nLengt h) ) ;
SET i =i + 1;
END WHI LE L1;

I F NOT SELF. NOT_tag THEN

SET result = "NOT ' || result;
END | F;
RETURN CAST(result AS FT Pattern);

END

Definitional Rules

1) FT_MaxPatternLength is the implementation-dependent maximum length for the character
representation of an FT_Pattern value.
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Description
1) Themethod SrctPattern to FT_Pattern() has no input parameters.

2) SrctPattern to FT_Pattern() returns an FT_Pattern value of the form <context condition> or NOT
<context condition>.

3) Theresultisthe null valuein the following cases:
a) SELF or SELF.ArgArray isthe null value or SELF.NOT _tag is unknown.

b) For some element E of SELF.ArgArray, E.SrrctPattern_to FT Pattern() isthe null value.
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6.17.4 FT_Context Method
Purpose

Return a specified FT_Context value.
Definition

CREATE METHOD FT_Cont ext
(Argl FT_Phraseli st,
Arg2 FT_Phraseli st,
Arg3 FT_PhraseLi st ARRAY[ FT_MaxArraylLengt h],
Di stanceUnit Ful | Text Token)
RETURNS FT_Cont ext
FOR FT_Cont ext
RETURN SELF.
ArgArray( ARRAY[ Argl, Arg2] || Arg3).du(DistanceUnit).
NOT_t ag( TRUE)

Definitional Rules
1) FT_MaxArrayLength isthe implementation-dependent maximum length for an array.
Description

1) Themethod FT_Context(FT_PhraseList, FT_Phraselist, FT_PhraselList ARRAY, Full Text_Token)
takes the following input parameters:

a) anFT Phraselist value Argl,

b) anFT _Phraselist value Arg2,

c) a(possibly empty) array Arg3 the elements of which are FT_Phraselist values,
d) aFullText Token value DistanceUnit.

2) All arguments may be the null value.
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6.18 FT_ParExpr Typeand Routines
6.18.1 FT_ParExpr Type
Purpose

FT_ParExpr providesfor the construction of FT_Term patterns as FT_Primary values of the type
FT_ParExpr, for searching occurrences of FT_ParExpr patternsin Full Text items, and for turning
FT_ParExpr valuesinto equivalent FT_Pattern values.

Definition

CREATE TYPE FT_Par Expr
UNDER FT_Pri mary
AS (
Body FT_Expr

| NSTANTI ABLE
NOT FI NAL

OVERRI DI NG METHOD Cont ai ns(text Ful | Text)
RETURNS BOOLEAN,

OVERRI DI NG METHOD StrctPattern_to FT Pattern()
RETURNS FT_Pattern,

METHOD FT_Par Expr (expr FT_Expr)
RETURNS FT_Par Expr
SELF AS RESULT
LANGUAGE SQL
DETERM NI STI C
CONTAI NS SQL
CALLED ON NULL | NPUT

Description

1) TheFT_ParExpr type provides:
a) an attribute Body,
b) amethod Contains(Full Text),

c) amethod SrctPattern_to FT_Pattern(),
d) amethod FT_ParExpr(FT_Expr).
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6.18.2 Contains Method

Purpose

Search a Full Text value for an FT_ParExpr value.
Definition

CREATE METHOD Cont ai ns
(text Full Text)
RETURNS BOOLEAN
FOR FT_Par Expr
RETURN SELF. Body. Cont ai ns(t ext)

Description
1) The method Contains(Full Text) takes the following input parameters:
a) aFullText valuetext.

2) Theresult of SELF.Contains(text) is the result of SELF.Body.Contains(text).
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6.18.3 StrctPattern_to_FT_Pattern Method
Purpose
Convert an FT_ParExpr valueto an FT_Pattern value.
Definition
CREATE METHOD StrctPattern_to FT Pattern()
RETURNS( FT_Pat t er n)
FOR FT_Par Expr
BEG N
DECLARE result CHARACTER VARYI NG FT_MaxPatternlLength);
| F SELF. NOT_tag | S UNKNOAN THEN
RETURN CAST(NULL AS FT_Pattern);
END | F;

SET result = ' ('|| CAST(SELF.Body.StrctPattern_to FT Pattern()
AS CHARACTER VARYI NG FT_MaxPatternLength)) || ')’ ;

| F NOT SELF. NOT_tag THEN

SET result = "NOT ' || result;
END | F;
RETURN CAST(result AS FT Pattern);

END

Definitional Rules

1) FT_MaxPatternLength is the implementation-dependent maximum length for the character
representation of an FT_Pattern value.

Description
1) Themethod SrctPattern to FT_Pattern() has no input parameters.

2) SrctPattern_to FT_Pattern() returns an FT_Pattern value of the form <left paren> <search
expression> <right paren> except for the following cases:

a) If SELF isthe null value or SELF.NOT _tag is the null value, then the result is the null value.

b) If SELF.Body.SrctPattern_to FT_Pattern() isthe null value, then the result is the null value.
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6.18.4 FT_ParExpr Method
Purpose

Return a specified FT_ParExpr value.
Definition

CREATE METHOD FT_Par Expr
(expr FT_Expr)
RETURNS FT_Par Expr
FOR FT_Par Expr
RETURN SELF. Body( expr) . NOT_t ag( TRUE)

Description
1) Themethod FT_ParExpr(FT_Expr) takes the following input parameters:

a) anFT_Expr value expr.
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6.19 FT_Term Typeand Routines
6.19.1 FT_Term Type
Purpose

FT_Term values represent search patterns consisting of a sequence of FT_Primary search patterns; all items
in the list are intended to be matched.

Definition

CREATE TYPE FT_Term
AS (
ConjunctsArray FT_Primary ARRAY[ FT_MaxArraylLengt h]

)
| NSTANTI ABLE
NOT FI NAL

METHOD Cont ai ns(text Full Text)
RETURNS BOOLEAN
LANGUAGE SQL
DETERM NI STI C
CONTAI NS SQL
CALLED ON NULL | NPUT,

METHOD StrctPattern_to FT Pattern()
RETURNS FT_Pattern
LANGUAGE SQL
DETERM NI STI C
CONTAI NS SQL
CALLED ON NULL I NPUT,

METHOD FT_Term
(pArray FT_Primary ARRAY[ FT_MaxArraylLengt h])
RETURNS FT_Term
SELF AS RESULT
LANGUAGE SQL
DETERM NI STI C
CONTAI NS SQL
CALLED ON NULL | NPUT

Definitional Rules
1) FT_MaxArrayLength isthe implementation-dependent maximum length for an array.
Description
1) TheFT_Termtype provides:
a) an attribute ConjunctsArray,
b) amethod Contains(Full Text),

c) amethod SrctPattern_to FT_Pattern(),
d) amethod FT_Term(FT_Primary ARRAY).
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6.19.2 Contains Method
Purpose
Search aFull Text value for an FT_Term value.
Definition
CREATE METHOD Cont ai ns
(text Full Text)
RETURNS BOOLEAN
FOR FT_Term
BEG N
DECLARE i | NTEGER ;
DECLARE result BOOLEAN,
IF SELF I'S NULL THEN
RETURN UNKNOWN;
ELSElI F SELF. Conj unctsArray IS NULL THEN
RETURN UNKNOWN;

END | F;
SET i =1 ;

SET result = TRUE;
L1: WH LE (i <= CARDI NALI TY( SELF. Conj unct sArray))
AND (result IS TRUE OR result IS UNKNOWN) DO
SET result = result
AND SELF. Conj unctsArray[i]. Contains(text);

SET i =i + 1;
END WHI LE L1;
RETURN resul t;
END

Description
1) The method Contains(Full Text) takes the following input parameters:
a) aFullText valuetext.
2) Theresult of Contains(Full Text) is:
Case:
a) unknown, if SELF or SELF.ConjunctsArray isthe null value.
b) true, if for al FT_Primary elements P of SELF.ConjunctsArray
P. Cont ai ns(text)
returnstrue.
c) fase if atleast one FT_Primary element P of SELF.ConjunctsArray is such that
P. Cont ai ns(text)
returnsfalse.

d) Otherwise, unknown.
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6.19.3 StrctPattern_to_FT_Pattern Method
Purpose
Convert an FT_Termvaueto an FT_Pattern value.
Definition
CREATE METHOD StrctPattern_to FT Pattern()
RETURNS FT _Pattern
FOR FT_Term
BEG N
DECLARE i | NTEGER;
DECLARE result CHARACTER VARYI NG FT_MaxPatt er nLengt h) ;

SET i = 1,
SET result ="";
L1: WH LE(i <= CARDI NALI TY( SELF. Conj unctsArray)) DO
SET result = result
|| CAST(
SELF. Conj unctsArray[i].StrctPattern_to_FT Pattern()
AS CHARACTER VARYI NG FT_MaxPat t er nLengt h))

| &

SET i =i + 1
END WHI LE L1:

SET result = TRMTRAILING ' & FROM result);
RETURN CAST(result AS FT Pattern);
END

Definitional Rules

1) FT_MaxPatternLength is the implementation-dependent maximum length for the character
representation of an FT_Pattern value.

Description
1) Themethod SrctPattern to FT_Pattern() has no input parameters.

2) SrctPattern_to_FT_Pattern() returns an FT_Pattern value of the form <search term> except for the
following cases:

a) If SELF.ConjunctsArray is empty, the result is represented by an empty string.
b) If SELF or SELF.ConjunctsArray isthe null value, then the result is the null value.

c) If for any element E of SELF.ConjunctsArray, E.SrctPattern _to FT_Pattern() isthe null value,
then the result isthe null value.
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6.19.4 FT_Term Method
Purpose

Return a specified FT_Termvalue.
Definition

CREATE METHOD FT_Term
(pArray FT_Primary ARRAY[ FT_MaxArraylLengt h])
RETURNS FT_Term
FOR FT_Term
RETURN SELF. Conj unct sArray( pArray)

Definitional Rules
1) FT_MaxArraylLength isthe implementation-dependent maximum length for an array.
Description
1) Themethod FT_Term(FT_Primary ARRAY) takes the following input parameters.
a) anarray pArray with elements of type FT_Primary.
2) pArray may be empty or the null value.

NOTE 19 - The definition of FT_Termvaluesis intentionally more general than the definition of the
corresponding <search term>s.
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6.20 FT_Expr Typeand Routines
6.20.1 FT_Expr Type
Purpose

FT_Expr values represent search patterns consisting of a sequence of FT_Term search patterns; at least one
itemin such alist isintended to be matched.

Definition

CREATE TYPE FT_Expr
AS (
Di sjunctsArray FT_Term ARRAY[ FT_MaxArraylLengt h]

)
| NSTANTI ABLE
NOT FI NAL

METHOD Cont ai ns(text Ful | Text)
RETURNS BOOLEAN
LANGUAGE SQL
DETERM NI STI C
CONTAI NS SQL
CALLED ON NULL | NPUT,

METHOD StrctPattern_to FT Pattern()
RETURNS FT_Pattern
LANGUAGE SQL
DETERM NI STI C
CONTAI NS SQL
CALLED ON NULL I NPUT,

METHOD FT_Expr
(tArray FT_Term ARRAY[ FT_MaxArraylLengt h])
RETURNS FT_Expr
SELF AS RESULT
LANGUAGE SQL
DETERM NI STI C
CONTAI NS sQ
CALLED ON NULL | NPUT

Definitional Rules
1) FT_MaxArrayLength isthe implementation-dependent maximum length for an array.
Description
1) TheFT_Expr type provides:
a) an attribute DigunctsArray,
b) amethod Contains(Full Text),

c) amethod SrctPattern_to FT_Pattern(),
d) amethod FT_Expr(FT_Term ARRAY),
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6.20.2 Contains Method
Purpose
Search a Full Text value for an FT_Expr value.
Definition
CREATE METHOD Cont ai ns
(text Full Text)
RETURNS BOCOLEAN
FOR FT_Expr
BEA N
DECLARE i | NTEGER ;
DECLARE result BOOLEAN,
|F SELF IS NULL THEN
RETURN UNKNOWN;
ELSElI F SELF. Di sjunctsArray IS NULL THEN
RETURN UNKNOWN;
END | F;
SETi =1,
SET result = FALSE;
L1: WH LE (i <= CARDI NALI TY( SELF. Di sj unctsArray))
AND (result 1S FALSE OR result 1S UNKNOAN) DO
SET result = result
OR SELF. Di sjunctsArray[i]. Contains(text);
SET i =i + 1;
END WH LE L1,

RETURN resul t;
END

Description
1) The method Contains(Full Text) takes the following input parameters:
a) aFullText valuetext.
2) Theresult of Contains(Full Text) is:
Case:
a) unknown, if SELF or SELF.DisunctsArray isthe null value.
b) true, if for at least one FT_Termelement T of SELF.DisjunctsArray
T. Cont ai ns(text)
returnstrue.
c) fase if foral FT_TermelementsT of SELF.DigunctsArray
T. Cont ai ns(text)
returnsfalse.

d) Otherwise, unknown.
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6.20.3 StrctPattern_to_FT_Pattern Method
Purpose

Convert an FT_Expr valueto an FT_Pattern value.
Definition

CREATE METHOD StrctPattern_to FT Pattern()
RETURNS FT _Pattern
FOR FT_Expr
BEG N
DECLARE i | NTEGER;
DECLARE result CHARACTER VARYI NG FT_MaxPatt er nLengt h) ;

IF SELF I'S NULL OR SELF.Di sjunctsArray IS NULL THEN
RETURN CAST(NULL AS FT_Pattern);

END | F;

SET i 1;

SET result T

L1: WHI LE(i <= CARDI NALI TY(SELF. Di sjunctsArray)) DO
SET result = result
|| CAST(
SELF. Di sjunctsArray[i].StrctPattern_to_FT Pattern()
AS CHARACTER VARYI NG FT_MaxPat t er nLengt h))

I
SET i =i + 1;

END WHI LE L1;
SET result = TRMTRAILING |’ FROM result);
RETURN CAST(result AS FT Pattern);

END

Definitional Rules

1) FT_MaxPatternLength is the implementation-dependent maximum length for the character
representation of an FT_Pattern value.

Description
1) Themethod SrctPattern to FT_Pattern() has no input parameters.

2) SrctPattern_to_FT_Pattern() returns an FT_Pattern value of the form <search expression> except for
the following cases:

a) If SELF.DisjunctsArray is empty, the result is represented by an empty string.

b) If SELF or SELF.DigunctsArray isthe null value, then the result is the null value.

c) |If for any element E of SELF.DigunctsArray, E.StrctPattern_to_FT_Pattern() isthe null value,
then the result is the null value.
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6.20.4 FT_Expr Method
Purpose

Return a specified FT_Expr value.
Definition

CREATE METHOD FT_Expr
(tArray FT_Term ARRAY[ FT_MaxArraylLengt h])
RETURNS FT_Expr
FOR FT_Expr
RETURN SELF. Di sj unctsArray(tArray)
END

Definitional Rules
1) FT_MaxArrayLength isthe implementation-dependent maximum length for an array.
Description
1) Themethod FT_Expr(FT_Term ARRAY) takes the following input parameters:
a) anarray tArray with elements of type FT_Term.
2) tArray may be empty or the null value.

NOTE 20 - The definition of FT_Expr valuesis intentionally more general than the definition of the
corresponding <search expression>s.
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6.21 FT_PhraselList Type and Routines
6.21.1 FT_PhraselList Type
Purpose

FT_Phraselist type provides facilities for the construction of a structured search pattern that represents a
multiset element type of which isFT_Phrase, and for testing whether at least one of the members of such a
multiset occursin agiven Full Text value.

Definition

CREATE TYPE FT_PhraselLi st
AS (
Phrases FT_Phrase ARRAY[ FT_MaxArrayLengt h]

)
| NSTANTI ABLE
NOT FI NAL

METHOD Cont ai ns(text Ful |l Text)
RETURNS BOOLEAN
LANGUAGE SQL
DETERM NI STI C
CONTAI NS SQL
CALLED ON NULL | NPUT,

METHOD StrctPattern_to FT Pattern()
RETURNS FT_Pattern
LANGUAGE SQL
DETERM NI STI C
CONTAI NS SQL
CALLED ON NULL I NPUT,

METHOD FT_Phr aseli st
(phrases FT_Phrase ARRAY[ FT_MaxArraylLengt h])
RETURNS FT_PhraselLi st
SELF AS RESULT
LANGUAGE SQL
DETERM NI STI C
CONTAI NS sQL
CALLED ON NULL | NPUT

Definitional Rules
1) FT_MaxArrayLength isthe implementation-dependent maximum length for an array.
Description
1) TheFT_Phraselist type provides:
a) an attribute Phrases,
b) amethod Contains(Full Text),

c) amethod SrctPattern_to FT_Pattern(),
d) amethod FT_PhraseList(FT_Phrase ARRAY).
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6.21.2 Contains Method

Purpose

Search a Full Text value for an FT_PhraseList value.

Definition

CREATE METHOD Cont ai ns
(text Full Text)
RETURNS BOOLEAN
FOR FT_PhraselLi st
BEG N

DECLARE i | NTEGER ;

DECLARE result BOOLEAN,

DECLARE TokArray Full Text_Token ARRAY[ FT_MaxArraylLengt h];
DECLARE | enp | NTEGER;

DECLARE | ent | NTECER,

| F SELF |'S NULL THEN
SET lenp = CAST(NULL AS | NTEGER);

U
11—
D
>
©
1

CARDI NALI TY( SELF. Phr ases);

SET TokArray = text. Tokenize();
| F TokArray |I'S NULL THEN
SET | ent = CAST(NULL AS | NTECER);
ELSE
SET | enp
END | F;
IF lent 1S NULL AND I enp I'S NULL THEN
RETURN UNKNOWN,
ELSEIF lent = 0 OR lenp = 0 THEN
SET result = FALSE;
ELSEIF lent <> 0 AND lenp IS NULL
OR lent IS NULL AND I enp <> 0 THEN
RETURN UNKNOWN;
ELSE SET result =

CARDI NALI TY( TokArray) ;

(WTH RECURSI VE phr| Tab(i nd, phr) AS
(VALUES( 1, SELF. Phrases[1])
UNI ON
SELECT ind + 1, SELF.Phrases[ind + 1]
FROM phr | Tab
WHERE ind < | enp

) H
Tenp(Basl) AS
( SELECT MAX( Basl)
FROM ( VALUES(1) UNI ON
SELECT CASE phr. Cont ai ns(text)
WHEN FALSE THEN 1
VWHEN TRUE THEN 3
ELSE 2
END
FROM phr| Tab pt (i nd, phr)) AS TT(Basl)

)
SELECT ARRAY[ FALSE, UNKNOWN, TRUE][Basl] FROM Tenp
),
END | F;
RETURN resul t;

END
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Definitional Rules
1) FT_MaxArrayLength is the implementation-dependent maximum length for an array.
Description
1) The method Contains (Full Text) takes the following input parameters:
a) aFullText valuetext.
2) Theresult of Contains (Full Text) is:
Case:

a) fase if SELF.Phrasesisempty or if for every element P of SELF.Phrases the result of

P. Cont ai ns(text)
isfalse.
b) true, if there exists at least one element P of SELF.Phrases such that the result of
P. Cont ai ns(text)
istrue.
c) Otherwise, unknown,.
In particular, thisresult is obtained if:
i) Any of text or text.Tokenize() isthe null value, and SELF or SELF.Phrasesisthe null value.
ii) text or text.Tokenize() isthe null value, but SELF.Phrases is an non-empty array.

iii) SELF or SELF.Phrases isthe null value, but text. Tokenize() is an non-empty array.
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6.21.3 StrctPattern_to_FT_Pattern Method
Purpose

Convert an FT_Phraselist valueto an FT_Pattern value.
Definition

CREATE METHOD StrctPattern_to FT Pattern()
RETURNS FT _Pattern
FOR FT_PhraselLi st
BEG N
DECLARE i | NTEGER;
DECLARE result CHARACTER VARYI NG FT_MaxPatt er nLengt h) ;
DECLARE | en | NTEGER;

| F SELF. Phrases |'S NULL THEN
RETURN CAST(NULL AS FT_Pattern);

ELSE
SET | en = CARDI NALI TY( SELF. Phr ases);
END | F;
SET i = 1;
SET result ="(";

L1: WHILE(i <= len) DO
SET result = result
| | CAST(
SELF. Phrases[i].StrctPattern_to FT Pattern()
AS CHARACTER VARYI NG FT_MaxPatt ernLengt h))

[ ;
SET 1 =i + 1;

END WHI LE L1;
SET result = TRMTRAILING ', FROMresult) || ')’;
RETURN CAST(result AS FT Pattern);

END
Definitional Rules

1) FT_MaxPatternLength is the implementation-dependent maximum length for the character
representation of an FT_Pattern value.

Description
1) Themethod SrctPattern_to FT_Pattern() has no input parameters.

2) SrctPattern_to_FT_Pattern() returns an FT_Pattern value of the form <text literal list> except for the
following cases:

a) |If SELF or SELF.Phrasesisthe null value, then the result is the null value.

b) If for any element E of SELF.Phrases, E.SrctPattern_to FT_Pattern() isthe null value, then the
result isthe null value.
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6.21.4 FT_PhraseList Method
Purpose

Return a specified FT_PhraseList value.
Definition

CREATE METHOD FT_PhraselLi st
(phrases FT_Phrase ARRAY[ FT_MaxArraylLengt h])
RETURNS FT_Phr aselLi st
FOR FT_PhraselLi st
RETURN SELF. Phr ases( phrases)

Definitional Rules

1) FT_MaxArraylLength isthe implementation-dependent maximum length for an array.
Description

1) Themethod FT_PhraseList(FT_Phrase ARRAY) takes the following input parameters:

a) an array phrases with elements of type FT_Phrase.
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7 FullText_Token Type
7.1 FullText_Token Type

Purpose
The Full Text_Token domain is used to define valid tokens.
Definition

CREATE DOVAI N Ful | Text _Token
AS CHARACTER VARYI NG FT_MaxTokenLengt h)
CHECK( p( VALUE))

Definitional Rules

1) FT_MaxTokenLength is the implementation-dependent maximum length for the character
representation of a Full Text_Token value.

Description

1) Thefunction p returnstrueif and only if the character string VALUE isavalid token. Itis
implementation-defined whether a character string isavalid token.
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8 SQL/MM Full-Text Thesaurus Schema

8.1 I ntroduction

The only purpose of the SQL/MM Full-Text thesaurus schema is to provide a data model to support
understanding of the thesaurus related functions.

The base tables are all defined in a <schema definition> for the schemanamed FT_THESAURUS. The
table definitions are as compl ete as the definitional power of |SO/IEC 9075 allows. Thetable definitions
are supplemented with assertions where appropriate. Each description comprises three parts:

1. Thefunction of the definition is stated.

2. The SQL definition of the object is presented as a <table definition>.

3. Anexplanation of the object.

The specification provides only amodel of the base tables that are required, and does not imply that an
implementation shall provide the functionality in the manner described in this clause.
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8.2 FT_THESAURUS Schema

Purpose

Create the schema that isto contain the base tables that underlie the SQL/MM Full-Text Thesaurus Schema.
Definition

CREATE SCHEMA FT_THESAURUS
AUTHCORI ZATI ON FT_THESAURUS
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8.3 TERM_DICTIONARY basetable

Purpose

The TERM_DICTIONARY base table has one row for each term referenced in the SQL/MM Full-Text
Thesaurus Schema of the catalog. These are all those terms that can be found in the TERM_HIERARCHY,
TERM_SYNONYM and TERM_RELATE tables.

Definition

CREATE TABLE TERM DI CTI ONARY

(

TERM D | NTEGER NOT NULL DEFAULT O,

EXPR FT_Wor dOr Phr ase,

THNAME_DI C CHARACTER VARYI NG FT_ThesNamelLengt h) NOT NULL,

PRI MARY KEY (TERM D, THNAME_DI C)
)

Definitional Rules

1) FT_ThesNamelLength isthe implementation-defined maximum length for the character representation
of athesaurus name.

Description

1) The number of available thesauri and their names are implementation-defined.
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8.4 TERM_HIERARCHY basetable
Purpose

The TERM_HIERARCHY base table has one row for each pair of terms that form a broader-narrower term
pair in agiven thesaurus.

Definition

CREATE TABLE TERM HI ERARCHY

(

TERM D I NTEGER NOT NULL,

NARROWER_TERM D | NTEGER NOT NULL,

THNAMVE_HRR CHARACTER VARYI NG FT_ThesNameLengt h) NOT NULL,

PRI MARY KEY(TERM D, NARROWER TERM D, THNAME_HRR),

FOREI GN KEY( NARROAER_TERM D, THNAME_HRR) REFERENCES TERM DI CTI ONARY,
FORElI GN KEY( TERM D, THNAME_HRR) REFERENCES TERM DI CTI ONARY

Definitional Rules

1) FT_ThesNamelLength isthe implementation-defined maximum length for the character representation
of athesaurus name.

Description

1) The number of available thesauri and their names are implementation-defined.
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85 TERM_SYNONYM basetable
Purpose

The TERM_SYNONY M base table has one row for each pair of terms that form a synonym term pair.
Each row also indicates the preferred term for the synonym term pair in a given thesaurus.

Definition

CREATE TABLE TERM SYNONYM

(

TERM D | NTEGER NOT NULL,

SYNONYM TERM D | NTEGER NOT NULL,

PREFERRED TERM D | NTEGER,

THNAME_SYN CHARACTER VARYI NG( FT_ThesNameLengt h) NOT NULL,

PRI MARY KEY(TERM D, SYNONYM TERM D, THNAME_SYN),

FOREI GN KEY( SYNONYM_TERM D, THNAME_SYN) REFERENCES TERM DI CTl ONARY,
FOREI GN KEY( PREFERRED_TERM D, THNAME_SYN) REFERENCES TERM DI CTI ONARY,
FORElI GN KEY( TERM D, THNAME_SYN) REFERENCES TERM DI CTI ONARY
)

Definitional Rules

1) FT_ThesNameLength is the implementation-defined maximum length for the character representation
of athesaurus name.

Description

1) The number of available thesauri and their names are implementation-defined.
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8.6 TERM_RELATED basetable
Purpose

The TERM_RELATED base table has one row for each pair of terms that form arelated term pairin a
given thesaurus.

Definition

CREATE TABLE TERM RELATED

(

TERM D I NTEGER NOT NULL,

RELATED_TERM D | NTEGER NOT NULL,

THNANME_REL CHARACTER VARYI NG FT_ThesNameLengt h) NOT NULL,

PRI MARY KEY(TERM D, RELATED TERM D, THNAME_REL),

FOREI GN KEY( RELATED_TERM D, THNAME_REL) REFERENCES TERM DI CTl ONARY,
FOREI GN KEY( TERM D, THNAME_REL) REFERENCES TERM DI CTI ONARY
)

Definitional Rules

1) FT_ThesNamelLength isthe implementation-defined maximum length for the character representation
of athesaurus name.

Description

1) The number of available thesauri and their names are implementation-defined.
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9 SQL/MM Full-Text Information Schema
9.1 Introduction

The SQL/MM Full-Text Information Schema views are defined as being in a schema named
FT_INFORMATION_SCHEMA enabling these views to be accessed in the same way as any other tablesin
any other schema. SELECT privilege on al of these viewsis granted to PUBLIC WITH GRANT OPTION
so that they can be queried by any user and so that SELECT privilege can be further granted on views that
reference these Information Schema views. No other privilege is granted on them so they cannot be
updated.

An implementation may define objects that are associated with FT_INFORMATION_SCHEMA that are not
defined in this Clause. An implementation may also add columns to tables that are defined in this Clause.
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9.2 FT_FEATURES view

Function

I dentify the optional features and the implementation-defined user-visible constants.
Definition

CREATE VI EW FT_FEATURES
AS SELECT * FROM FT_DEFI NI TI ON_SCHENMA. FT_FEATURES

9.3 FT_Schemata view

I dentify the schemata which include the descriptors of a complete set of types, methods, and functions that
are necessary to support the functionality of this part of 1SO/IEC 13249.

Definition

CREATE VI EW FT_SCHEMATA

AS SELECT
F. CATALOG_NAME,
F. SCHEMA_NAME,
S. SCHEMA_OARER,
S. DEFAULT_CHARACTER SET_CATALOG,
S. DEFAULT_CHARACTER_SET_SCHEMA,
S. DEFAULT_CHARACTER_SET_NAVE

FROM FT_DEFI NI TI ON_SCHEMA. FT_SCHEMATA F,
| NFORVATI ON_SCHEMA. SCHEMATA S

WHERE F. CATALOG NAME = S. CATALOG NAME AND
F. SCHEMA_NAME = S. SCHEMA NAME

Description

1) A vaueof SCHEMA_ OWNER identifies the owner of schemaidentified by the CATALOG_NAME
and SCHEMA_NAME values.

2) Thecharacter set identified by the DEFAULT_CHARACTER_SET_CATALOG,
DEFAULT_CHARACTER_SET_SCHEMA, and DEFAULT_CHARACTER_SET_NAME valuesis
the character set under which the types, methods, and functions of this part of ISO/IEC 13249 have
been created that are included in the schema identified by the CATALOG_NAME and
SCHEMA_NAME values.

3) Thevauesof SCHEMA_ NAME are the unqualified schema names of the schemata in the catalog
which include the descriptors of a complete set of types, methods, and functions that are necessary to
support the functionality of this part of ISO/IEC 13249.

4) INFORMATION_SCHEMA.SCHEMATA isdefined in part 2 of ISO/IEC 9075.
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10 SQL/MM Full-Text Definition Schema
10.1 Introduction

The only purpose of the SQL/MM Full-Text Definition Schemaisto provide a data model to support the
FT_INFORMATION_SCHEMA and to assist understanding.

The base tables of the SQL/MM Full-Text Definition Schema are defined as being in a schema named
FT_DEFINITION_SCHEMA. The table definitions are as compl ete as the definitional power of ISO/IEC
9075 dlows. The table definitions are supplemented with assertions where appropriate. Each description
comprisesthree parts:

1. Thefunction of the definition is stated.

2. The SQL definition of the object is presented as a <table definition>.

3. Anexplanation of the object.

The specification provides only amodel of the base tables that are required, and does not imply that an
implementation shall provide the functionality in the manner described in this clause.
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10.2 FT_FEATURESbasetable

Function

I dentify the supported features and the implementation-defined user-visible constants.
Definition

CREATE TABLE FT_FEATURES

(
FT_FEATURENAME CHARACTER VARYI NG 256) ,
FT_FEATUREVALUE CHARACTER VARYI N 256) ,

CONSTRAI NT FT_FEATURES_PRI MARY_KEY PRI MARY KEY( FT_FEATURENAME) ,
CONSTRAI NT FT_FEATURES_CHECK CHECK
( CASE FT_FEATURENAME
WHEN ' FT_MaxText Lengt h’
THEN (0 < CAST(FT_FEATUREVALUE AS | NTEGER))
WHEN ' FT_MaxLanguagelLengt h’
THEN (0 < CAST(FT_FEATUREVALUE AS | NTECER))
VHEN * FT_Def aul t Language’
THEN ( CHARACTER LENGTH( FT_FEATUREVALUE) <=
CAST ((SELECT FT_FEATUREVALUE FROM FT_Feat ures
WHERE FT_FEATURENAME = ' FT_MaxLanguagelength’)
AS | NTEGER))
WHEN * FT_ThesNaneLengt h’
THEN (0 < CAST(FT_FEATUREVALUE AS | NTEGER))
WHEN * FT_ThesTer nLengt h’
THEN (0 < CAST(FT_FEATUREVALUE AS | NTEGER))
WHEN ' FT_M nRankVal ue’
THEN (0.0 <= CAST( FT_FEATUREVALUE AS DOUBLE PRECI SI ON))
VWHEN * FT_MaxRankVal ue’
THEN (0.0 <= CAST(FT_FEATUREVALUE AS DOUBLE PRECI SIQN)) AND
CAST ((SELECT FT_FEATUREVALUE FROM FT_ Features
WHERE FT_FEATURENAME = ' FT_M nRankVal ue’)
AS DOUBLE PRECI SION ) <=
CAST ((SELECT FT_FEATUREVALUE FROM FT_Feat ur es
WHERE FT_FEATURENAME = ' FT_MaxRankVal ue’)
AS DOUBLE PRECI SI ON )
VWHEN * FT_Pr oxi m tyCharacters’
THEN (FT_FEATUREVALUE IN (' YES', 'NO))
VWHEN * FT_Pr oxi m t yWor ds’
THEN (FT_FEATUREVALUE IN (' YES, 'NO))
WHEN ' FT_Pr oxi m t ySent ences’
THEN (FT_FEATUREVALUE IN (' YES', 'NO))
VWHEN ' FT_Pr oxi m t yPar agr aphs’
THEN (FT_FEATUREVALUE IN (' YES', 'NO))
WHEN ' FT_Cont ext Sent ence’
THEN (FT_FEATUREVALUE IN (' YES', 'NO))
VWHEN ' FT_Cont ext Par agr aph’
THEN (FT_FEATUREVALUE IN (' YES', 'NO))

ELSE FALSE
END
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Description
1) If thevalueof FT_FEATURENAME is’FT_MaxTextLength’, then the value of

CAST( FT_FEATUREVALUE AS | NTEGER)

is the supported maximum length (in characters) of the Contents attribute of a Full Text value.
2) If thevaueof FT_FEATURENAME is'FT_MaxLanguagel ength’ , then the value of

CAST( FT_FEATUREVALUE AS | NTEGER)

is the supported maximum length (in characters) of alanguage value.

3) If thevalueof FT_FEATURENAME is’FT_DefaultLanguage’ , then the value of
FT_FEATUREVALUE isthe default langauge and the the value of

CHARACTER_LENGTH( FT_FEATUREVALUE)
islessthan or equal to FT_MaxLanguagel ength.

4) If thevalue of FT_FEATURENAME is’FT_ThesNamelLength’, then the value of
CAST( FT_FEATUREVALUE AS | NTEGER)
is the maximum supported length (in characters) of athesaurus name.

5) If thevalue of FT_FEATURENAME is’FT_ThesTermLength’, then the value of
CAST( FT_FEATUREVALUE AS | NTECER)
is the maximum supported length (in characters) of athesaurusterm.

6) If thevalue of FT_FEATURENAME is’FT_MinRankVaue', then the value of
CAST( FT_FEATUREVALUE AS DOUBLE PRECI SI ON)
is the minimum value that can be returned by the rank method.

7) If thevalueof FT_FEATURENAME is’'FT_MaxRankValu€', then the value of
CAST( FT_FEATUREVALUE AS DOUBLE PRECI SI ON)
is the maximum value that can be returned by the rank method.

8) If thevalue of FT_FEATURENAME is’FT_ProximityCharacters', then the values of
FT_FEATUREVALUE have the following meanings:

'"YES Distancesin terms of the document unit CHARACTERS supported in
<Proximity expansion>.

"NODistancesin terms of the document unit CHARACTERS not supported in <Proximity
expansion>.
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9)

10)

11)

12)

13)

If the value of FT_FEATURENAME is’FT_ProximityWords', then the values of FT_FEATUREVALUE
have the following meanings:

'"YES Distancesin terms of the document unit WORDS supported in
<Proximity expansion>.

"NO' Distancesin terms of the document unit WORDS not supported in <Proximity
expansion>.

If the value of FT_FEATURENAME is’FT_ContextSentence', then the values of FT_FEATUREVALUE
have the following meanings:

'"YES Distancesin terms of the document unit SENTENCE supported in <context condition>.

"NO' Distancesin terms of the document unit SENTENCE not supported in
<context condition>.

If the value of FT_FEATURENAME is’FT_ProximitySentences', then the values of
FT_FEATUREVALUE have the following meanings:

'"YES Distancesin terms of the document unit SENTENCES supported in
<Proximity expansion>.

"NO' Distancesin terms of the document unit SENTENCES not supported in
<Proximity expansion>.

If the value of FT_FEATURENAME is’FT_ContextParagraph’, then the values of
FT_FEATUREVALUE have the following meanings:

'"YES Distancesin terms of the document unit PARAGRAPH supported in
<context condition>.

"NO' Distancesin terms of the document unit PARAGRAPH not supported in
<context condition>.

If the value of FT_FEATURENAME is’FT_ProximityParagraphs’, then the values of
FT_FEATUREVALUE have the following meanings:

'"YES Distancesin terms of the document unit PARAGRAPHS supported in
<Proximity expansion>.

"NO' Distancesin terms of the document unit PARAGRAPHS not supported in <Proximity
expansion>.
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10.3 FT_SCHEMATA basetable
Function

I dentify the schemata which include the descriptors of a complete set of types, methods, and functions that
are necessary to support the functionality of this part of 1SO/IEC 13249.

Definition
CREATE TABLE FT_SCHENATA

(
CATALOG_NAME | NFORVATI ON_SCHEMA. SQL_| DENTI FI ER,
SCHEMA_NAME | NFORVMATI ON_SCHEMA. SQL_I DENTI FI ER,

CONSTRAI NT FT_SCHEMATA PRI MARY_KEY
PRI MARY KEY ( CATALOG NAME, SCHEMA NAME)
)

Description

1) All thevalues of CATALOG_NAME are the name of the catalog in which the schemata identified by
SCHEMA_NAME are included.

2) Thevauesof SCHEMA_NAME are the unqualified schema names of the schematain the catalog
which include the descriptors of a complete set of types, methods, and functions that are necessary to
support the functionality of this part of ISO/IEC 13249.

3) INFORMATION_SCHEMA.SQL_IDENTIFIER is defined in part 2 of ISO/IEC 9075.
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11 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 1 - SQLSTATE class and subclass values.

The "Category" column has the following meanings: "S* means that the class value given corresponds to
successful completion and is acompletion condition; "W" means that the class value given correspondsto a
successful completion but with awarning 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 awarning, 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 1ISO/IEC 9075) and third character of the SQLSTATE is'H’.

Table 1 — SQLSTATE class and subclass values

Category | Condition Class | Subcondition Subclass
X SQL/MM Full-Text XX invalid search expression FO1
X SQL/MM Full-Text XX invalid language specification FO2

XX 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 foBQL routine exception (defined
in Subclause 22.1, "SQLSTATE" in Part 2 of ISO/IEC 9075.

If the routine is implemented as an external routine, then 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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12 Conformance

121  Requirementsfor conformance
A conforming implementation shall support the following public user-defined types and routines:

1) theFullText user-defined type as defined in Subclause 5.1, "Full Text Type and Routines" with the
following:

a) theattribute Language and its associated methods,

b) the method Contains(FT_Pattern),

c) the method Contains(CHARACTER VARYING),

d) themethod Rank(FT_Pattern),

€) the method Rank(CHARACTER VARYING),

f) the method Full Text(CHARACTER VARYING),

g) themethod Full Text((CHARACTER VARYING, CHARACTER VARYING),
h) the cast function FullText_to_Character (Full Text).

2) theFT_Pattern user-defined type as defined in Subclause 5.3, "FT_Pattern Type and Routines'.

A conforming implementation shall also support the viewsin the FT_INFORMATION_SCHEMA as defined
in Clause 9, "SQL/MM Full-Text Information Schema’.

All other user-defined types and routines defined in this part of |SO/IEC 13249 but not listed above are

used only to define the semantics of the public user-defined types and routines. A conforming
implementation need not support these additional user-defined types and routines for public use.

12.2  Claimsof conformance
Claims of conformance to this part of 1ISO/IEC 13249 shall state:

1) Thedefinitionsfor all elements and actions that this part of |SO/IEC 13049 specifies as
implementati on-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 1ISO/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.

1) Subclause5.1.2, "Contains Methods':

a) |If pattern contains a pattern that meets one of the following conditions, then it isimplementation-
defined whether an exception condition is raised: SQL/MM Full-Text - invalid search expression:

i) A pattern of the form <word> or <stemmed word> specifies a stop word.

ii) A pattern of the form <phrase> or <stemmed phrase> contains only stop words, or contains
leading or trailing stop words.

iii) A pattern of the form <text literal list> contains only stop words.
2) Subclause5.1.3, "Rank Methods":

a) Thevaluereturned by the Rank method is an implementation-dependent DOUBLE PRECISION
value constrained by implementation-defined minimum and maximum values.

3) Subclause5.1.4, "Tokenize Method":

a) Further details of the relationship between the input and output of the Tokenize method are
implementation-defined.

4) Subclause 5.1.5, "TokenizePosition Method":

a) corrVal iszerofor the distance units’' WORDS', " SENTENCES' and'PARAGRAPHS'; itsvalueis
implementation-defined for distance unit’ CHARACTERS'.

b) It isimplementation-defined whether no stop words of SELF.Contents, all stop words of
SELF.Contents, or al stop words of SELF.Contents other than leading and trailing stop words are
effectively included in the result of SELF.TokenizePosition(Full Text_Token). If stop words are
included, then it is implementation-defined how they are effectively represented, provided their
representation is such that the result of comparing any two stop wordsistrue.

c) Further details of the relationship between the input and output of the TokenizePosition method are
implementation-defined.
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5) Subclause 5.1.6, " Segmentize Method":

a) Further details of the relationship between the input and output of the Segmentize method are
implementation-defined.

6) Subclause 5.1.7, "TokenizeAndStem Method":

a) Further details of the relationship between the input and output of the TokenizeAndStem method
are implementation-defined.

7) Subclause 5.1.8, "TokenizePositionAndStem Method":

a) Itisimplementation-defined whether no stop words of SELF.Contents, all stop words of
SELF.Contents, or al stop words of SELF.Contents other than leading and trailing stop words are
effectively included in the result of SELF.TokenizePositionAndStem(). If stop words are included,
then it isimplementation-defined how they are effectively represented, provided their
representation is such that the result of comparing any two stop wordsistrue.

b) Further details of the relationship between the input and output of the TokenizePositionAndStem
method are implementation-defined.

8) Subclause5.3.1, "FT_Pattern Type'":

a) The set of <word representation character>s does not contain <double quote>. Other than that, the
set of <word representation character>s isimplementati on-defined.

b) It isimplementation-defined whether a specific <word separator> character is needed between two
consecutive <phrasepart representation>s.

c) Thedetails of the <language specification>, as well as the default language is implementation-
defined.

d) The document units supported are implementation-defined.

€) The characters <thesaurus name character> that can be used to construct thesaurus names are
implementation-defined.

9) Subclause 6.1.2, "Contains Method":

a) Itisimplementation-defined whether an exception condition is raised: SQL/MM Full-Text - invalid
search expression.

10) Subclause 6.4.2, "Contains Method":

a) LetTL betheresult of the invocation of text. Tokenize() and TLE be elements of TL, normalized in
an implementation-defined way, and with leading and trailing blanks removed. Let T be
SELF.LitPart, normalized in an implementation-defined way and with leading and trailing blanks
removed.

11) Subclause 6.4.5, "Tokenize Method":
a) Tokenize() normalizes SELF.LitPart in an implementation-defined way.

12) Subclause 6.5.2, "Contains Method":
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Let TL be the result of the invocation of text. TokenizeAndStem(). Let TLE be elements of TL,
normalized and reduced to stems in an implementation-defined way, and with leading and trailing
blanksremoved. Let T be SELF.LitPart, normalized and reduced to stemsin an implementation-
defined way, and with leading and trailing blanks removed.

13) Subclause 6.5.4, "TokenizeAndStem Method":

a)

TokenizeAndStem() normalizes and stem-reduces SELF.LitPart in an implementation-defined way.

14) Subclause 6.6.2, "Contains Method":

a)

b)

c)

d)

If the first element of SELF.PhrasePart or the last element of SELF.PhrasePart is a stop word, or
all elements of SELF.PhrasePart are stop words, then it isimplementation-defined whether an
exception condition is raised: SQL/MM Full-Text - invalid search expression.

Let TL be the result of the invocation of text. TokenizePosition() and TLE be elements of TL. Every
TLE represents some word of text in an implementation-defined normalized way, with leading and
trailing blanks removed. It isimplementati on-defined whether no stop word of text, all stop words
of text, or al stop words of text except for leading and trailing stop words are represented by some
TLE. If stop words areincluded, then it isimplementation-defined how they are effectively
represented, provided their representation is such that the result of comparing any two stop words
istrue.

Let TPL be the result of SELF.TokenizePosition () and let TPLE be the elements of TPL. Every
TPLE represents some word of SELF.PhrasePart in an implementation-defined normalized way
with leading and trailing blanks removed. It isimplementation-defined whether no stop word of
SELF.PhrasePart, al stop words of SELF.PhrasePart, or al stop words of SELF.PhrasePart
except for leading and trailing stop words are represented by some TPLE in an implementation-
defined way, provided stop word are dealt with in the same fashion by the TokenizePosition
methods of the Full Text and FT_Phrase types.

It is implementation-defined whether the distance between two wordsW1 and W2 in a pattern of
the form <phase> or <stemmed phrase> is exactly or at most one more than the number of
consecutive stop words between W1 and W2. In the latter case, the stop words effectively behave
like optional words.

15) Subclause 6.6.5, "TokenizePosition Method":

a)

TokenizePosition() normalizes SELF.PhrasePart in an implementation-defined way.

16) Subclause 6.7.2, "Contains Method":

a)

b)

If the first element of SELF.PhrasePart or the last element of SELF.PhrasePart is a stop word, or
all elements of SELF.PhrasePart are stop words, then it isimplementation-defined whether an
exception condition israised: SQL/MM Full-Text - invalid search expression.

Let TL bethe result of the invocation of text. TokenizePositionAndStem() and TLE be elements of
TL. Every TLE represents some word of text reduced to its base reduced form and in an
implementation-defined normalized way, with leading and trailing blanks removed. Itis
implementation-defined whether no stop word of text, al stop words of text, or all stop words of
text except for leading and trailing stop words are represented by some TLE. If stop words are
included, then it is implementation-defined how they are effectively represented, provided their
representation is such that the result of comparing any two stop words istrue.
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c) Let TPL bethe result of SELF.TokenizePositionAndStem(). Every element TPLE of TPL
represents some word of SELF.PhrasePart reduced to its base reduced form and represented in an
implementation-defined normalized way, with leading and trailing blanks removed. Itis
implementation-defined whether no stop word of SELF.PhrasePart, all stop words of
SELF.PhrasePart, or all stop words of SELF.PhrasePart except for leading and trailing stop
words are represented by some TPLE in an implementation-defined way, provided stop word are
dealt with in the same fashion by the TokenizePositionAndStem methods of the Full Text and
FT_SemmedPhrase types.

d) It isimplementation-defined whether the distance between two wordsW1 and W2 in a pattern of
the form <phase> or <stemmed phrase> is exactly or at most one more than the number of
consecutive stop words between W1 and W2. In the latter case, the stop words effectively behave
like optional words.

17) Subclause 6.9.4, "FT_Soundex Method":

a) Though not enforced by this standard, snd is intended to represent a sound pattern which is
potentially equivalent to a number of tokens. The equivalence is language dependent and
implementation-defined.

18) Subclause 6.9.5, "GetSoundsSimilar Function":

a) If theinput parameter spoken or spoken.LitPart isthe null value, then the result of
GetSoundsSmilar(FT_TextLiteral) isthe null value. Further details of
GetSoundsSmilar(FT_TextLiteral) are implementation-defined.

19) Subclause 6.10.1, "FT_BroaderTerm Type"
a) Thenumber of available thesauri and their names are implementation-defined.
20) Subclause 6.10.5, "GetBroader Terms Function™:

a) Itisimplementation-defined, whether a check is made to ensure that the language specified in
startingTerm.Language is compatible with the thesaurus as specified by thes name, and if so, what
kind of condition israised in case of alanguage incompatibility.

21) Subclause 6.11.1, "FT_NarrowerTerm Type':
a) Thenumber of available thesauri and their names are implementation-defined.
22) Subclause 6.11.5, "GetNarrowerTerms Function":

a) Itisimplementation-defined, whether a check is made to ensure that the language specified in
startingTerm.Language is compatible with the thesaurus as specified by thes name, and if so, what
kind of condition israised in case of alanguage incompatibility.

23) Subclause 6.12.1, "FT_Synonym Type":
a) Thenumber of available thesauri and their names are implementation-defined.
24) Subclause 6.12.5, "GetSynonymTerms Function”:
a) Itisimplementation-defined, whether a check is made to ensure that the language specified in

startingTerm.Language is compatible with the thesaurus as specified by thes name, and if so, what
kind of condition israised in case of alanguage incompatibility.
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25) Subclause 6.13.1, "FT_PreferredTerm Type'":
a) Thenumber of available thesauri and their names are implementation-defined.
26) Subclause 6.13.2, "GetPreferredTerms Function™:

a) Itisimplementation-defined, whether a check is made to ensure that the language specified in
startingTerm.Language is compatible with the thesaurus as specified by thes name, and if so, what
kind of condition israised in case of alanguage incompatibility.

27) Subclause 6.14.1, "FT_RelatedTerm Type":
a) Thenumber of available thesauri and their names are implementation-defined.
28) Subclause 6.14.2, "GetRelatedTerms Function™:

a) Itisimplementation-defined, whether a check is made to ensure that the language specified in
startingTerm.Language is compatible with the thesaurus as specified by thes name, and if so, what
kind of condition israised in case of alanguage incompatibility.

29) Subclause 6.15.1, "FT_TopTerm Type":
a) Thenumber of available thesauri and their names are implementation-defined.
30) Subclause 6.15.2, "GetTopTerms Function™:

a) Itisimplementation-defined, whether a check is made to ensure that the language specified in
startingTerm.Language is compatible with the thesaurus as specified by thes name, and if so, what
kind of condition israised in case of alanguage incompatibility.

31) Subclause 6.16.2, "Contains Method":

a) Contains(Full Text) tests whether a given Full Text item is pertinent to the FT_WordOrPhrase item
of agiven FT_IsAbout value. The result is subject to implementation-defined criteria of
pertinence.

32) Subclause 7.1, "FullText_Token Type":

a) Thefunction p returnstrueif and only if the character string VALUE isavalid token. Itis
implementation-defined whether a character string is a valid token.

33) Subclause 8.3, "TERM_DICTIONARY base table":

a) Thenumber of available thesauri and their names are implementation-defined.
34) Subclause 8.4, "TERM_HIERARCHY base table":

a) Thenumber of available thesauri and their names are implementation-defined.
35) Subclause 8.5, "TERM_SYNONY M base table":

a) Thenumber of available thesauri and their names are implementation-defined.
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36) Subclause 8.6, "RELATED_TERM base table":

a) Thenumber of available thesauri and their names are implementation-defined.

Al Implementation-defined Meta-variables

1) FT_MaxTextLength isthe implementati on-defined maximum length for the character representation of
aFullText value.

2) FT_MaxLanguagelLength is the implementation-defined maximum length for the character
representation of alanguage specification.

3) FT_DefaultLanguage is an implementation-defined character string literal which denotes the
implementation-defined default language. The length of FT_DefaultLanguage does not exceed
FT_MaxLanguagel ength.

4) FT_ThesNamelLength is the implementation-defined maximum length for the character representation
of athesaurus name.
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Annex B
(informative)
I mplementation-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.

1

2)

3)

4)

B.1
1

2)

3)

Subclause 5.1.3, "Rank Methods':

a) Thevaluereturned by the Rank method is an implementation-dependent DOUBLE PRECISION
value constrained by implementation-defined minimum and maximum values.

Subclause 6.6.5, " TokenizePosition Method":

a) TokenizePosition() normalizes SELF.PhrasePart in an implementation-defined way. In addition, it
isimplementation-dependent whether stop words are effectively included in the result, and if so,
how they are represented. However, a conforming implementation must treat stop wordsin this
method and in the Full Text method TokenizePosition(Full Text_Token) in the same way.

Subclause 6.7.4, " TokenizePositionAndStem Method":

a) TokenizePositionAndStem() normalizes and stem-reduces the sequence of words represented by
SELF.PhrasePart in an implementation-dependent way. In addition, it isimplementation-
dependent whether stop words are effectively included in the result, and if so, how they are
represented.

Subclause 6.9.9, "GetSoundsSimilar Function”:

a) GetSoundsSmilar(FT_TextLiteral) permits the generation of an array of FT_TextLiteral items
(representing a set of words) each of which has a different form though it has similar pronunciation
astheinput word. Theinput argument spoken isincluded in the generated array of tokens. The
mechanism for generating this array, taking into account the language as specified in
spoken.Language, is implementation-dependent.

Implementation-dependent Meta-variables

FT_MaxArrayLength is the implementation-dependent maximum length for an array.

FT_MaxPatternLength is the implementation-dependent maximum length for the character
representation of an FT_Pattern value.

FT_MaxTokenLength is the implementation-dependent maximum length for the character
representation of a Full Text_Token value.
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