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Foreword

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

take

technjcal committee, ISO/IEC JTC 1.

part in the work. In the field of information technology, ISO and IEC have established a jg

int

U

Interrfational Standards are drafted in accordance with the rules given in the ISO/IEC Directives,

Part

The

Interrfational Standards adopted by the joint technical committee are circulated_to national bod
for v:tting. Publication as an International Standard requires approval by at least 75 % of
natio

s
q.

Mmain task of the joint technical committee is to prepare International”Standards. D

al bodies casting a vote.

aft
es
he

Attention is drawn to the possibility that some of the elements of thissdocument may be the subject

of pajent rights. ISO and IEC shall not be held responsible for, identifying any or all such pat
rights]

ISO/IEC 13249-2 was prepared by joint Technical/Committee ISO/IEC JTC 1, Informat,
technology, Subcommittee SC 32, Data management and-interchange.

This

technijcally revised.

ISO/IEC 13249 consists of the following \patts, under the general title Information technologyi
Datalpase languages — SQL multimedia and application packages:

viii

second edition cancels and replaces the first@dition (ISO/IEC 13249-2:2000), which has bsg

Rart 1: Framework
Rart 2: Full-Text
Rart 3: Spatial
Rart 5: Still image

Rart 6.:Data mining

ent
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Introduction

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

This document is based on the content of ISO/IEC International Standard Database Language (SQL).
The organization of this part of ISO/IEC 13249 is as follows:
1) Clause 1, "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/NEC 13249, constitute provisions of this part of ISO/IEC 13249

3) Clause 3, "Terms and 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 ISO/IEC™13249.
5) Clause 5, "Full-Text Types", defines the full-text user-defined types and associated-routines.

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

7) Clause 7, "FullText_Token Type and Routines", defines the user-definéd FullText_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.

) Clause 9, "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 ISO/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 fo
which the body of this part of ISO/IEC 13249 states that the syntax or meaning or effect on the
database is partly or wholly implementation-defined, and describes the defining information thaf an
implementer shall provide in eachease.

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

In the text of this part of ISO/IEC 13249, Clauses begin a new odd-numbered page, and in Clause §,
"Full-Text Types", through Clause 12, "Conformance", Subclauses begin a new page. Any resulting
blank space is not significant.
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Information technology — Database languages —
SQL multimedia and application packages —

Part 2:
Full-Text

1 Scope
This pgrt of ISO/IEC 13249:
a) intrpduces the Full-Text part of ISO/IEC 13249 (all parts);
b) gives the references necessary for this part of ISO/IEC 13249;
c) defjnes notations and conventions specific to this part of ISO/IEC.13249;
d) defines concepts specific to this part of ISO/IEC 13249;
e) defjnes the full-text user-defined types and their associated routines.
The full-text user-defined types defined in this part of ISOHEC 13249 adhere to the following.

— A flll-text user-defined type is generic to text handling. It addresses the need to search and retrieve
infgrmation based on aspects of full-text data using patterns such as words, phrases, proximity
expansion, fuzzy expansion, and thesaurus(based expansions. It also addresses the need to
cornstruct such search patterns for text identification facilities and text ranking facilities.

— A full-text user-defined type does nat redefine the database language SQL directly or in combination
with another full-text data type.

An impl|ementation of this part of ISO/IEC 13249 may exist in environments that also support information
and co%tent management, decision support, data mining, and data warehousing systems.

ion areas addressed\by implementations of this part of ISO/IEC 13249 include, but are not
d to, library, newspaper, multimedia, and scientific research applications.

Applic
restrict

© ISO/IEC 2003 - All rights reserved Scope 1
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2 Normative references

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

ISO/IEC 9075 (all parts), Information technology — Database languages — SQL

ISO/IEC 13249-1:2002, Information technology — Database languages — SQL multimedia and
application packages — Part 1: Framework

ANSI/NISO Z39.19:1993, American National Standard for Information Systems/National Information
Sthndards Organization, Guidelines for the Construction, Format, and Management of Mohdlingual
TResauri
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3 Terms and definitions, notations and conventions

31 Terms and definitions
311 Terms and definitions provided in ISO/IEC 13249-1:2002
This part of ISO/IEC 13249 makes use of all terms defined in ISO/IEC 13249-1:2002.

3.1.2 Terms and definitions provided in this part of ISO/IEC 13249

For the purposes of this document, the following terms and definitions apply.

3.1.21

brpader term

a guperordinate term in a hierarchical relation (e.g. a broader term for "SQL" is "Database L‘anguagg")
3.1.2.2

cdordinate relation

a formal relation juxtaposing terms or classes of terms

3.1.23

fuzzy term

a ferm having a different form though its spelling is similar to another termi\(e’g. a fuzzy term for "voila" is
"Vi |all)

3.1.24

higrarchical relation

a formal relation between two terms or classes in which one.term is subordinate to the other term
3.1.2.5

narrower term

ubordinate term in a hierarchical relation (e.g. a narrower term for "SQL" is "SQL/MM")
.1.2.6

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

a ferm connected to another termby a coordinate relation (e.g. a related term for "SQL" is "DB2")
3.1.2.8
soundex term

rm having a different form though its pronunciation is similar to another term. (e.g. a soundex tefm for
ere” is "their")

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

210
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"

© ISO/IEC 2003 - All rights reserved Terms and definitions, notations and conventions 5
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3.1.3

Terms and definitions taken from ISO/IEC 9075 (all parts)

This part of ISO/IEC 13249 makes use of the following terms defined in ISO/IEC 9075 (all parts):

a) contain

3.1.4

b

Cc

d

e
f

immediately contain
maximal supertype
proper supertype
simply contain

SQL-invoked routine

g

This p|

3

~ — — = = =

subtype family

Terms and definitions taken from ANSI/NISO Z39.19:1993
art of ISO/IEC 13249 makes use of the following terms defined in ANSI/NISO Z39.19;1993:

) thesaurus

6 Terms and definitions, notations and conventions © ISO/IEC 2003 - All rights reserved
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3.2 Notations
The notations used in this part of ISO/IEC 13249 are defined in ISO/IEC 13249-1:2002.

© ISO/IEC 2003 - All rights reserved Terms and definitions, notations and conventions 7
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3.3 Conventions
The conventions used in this part of ISO/IEC 13249 are defined in ISO/IEC 13249-1:2002.

8 Terms and definitions, notations and conventions © ISO/IEC 2003 - All rights reserved
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4 Concepts

4.1 Concepts taken from ISO/IEC 9075 (all parts)
The following concepts defined in ISO/IEC 9075 (all parts) are used in this part of ISO/IEC 13249.

a) SQL-invoked regular function

© ISO/IEC 2003 - All rights reserved Concepts 9
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4.2

Text model

Text as modeled by the types and routines of this part of ISO/IEC 13249 is any sequence of characters

which

represents one of the following:

e asingle word,

e asequence of words,

e asingle sentence,

e asequence of sentences,

e 2a
e 23
A sentf

When
with a

govermed by language specific rules, conventions, and heuristics. It is implementation-defined which of

these

5ingle paragraph,
sequence of paragraphs.

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

modeled as a value of the FullText type of this part of ISO/IEC 13249 a text valug) is associated
specific language. The recognition of word, sentence and paragraph boundaries is largely

fules, conventions, and heuristics are applied by a given implementation’

10 Concepts © ISO/IEC 2003 - All rights reserved
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4.3 Text identification facilities

For identifying specific FullText values in collections of FullText values this part of ISO/IEC 13249
provides facilities for testing whether a text represented by a given FullText value matches a certain
pattern (i.e. whether that pattern occurs in that text).

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

E4
lan

To
(to

a single word (patterns of the form <word>),

a set 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>),
a phrase, i.e. a representation of a sequence of words (patterns of the form <phrase>),

a set of phrases (patterns of the form <phrase> with wild card characters, patterns of theé form
<stemmed phrase>, patterns of the form <expansion function invocation>, or certainpatterns o
form <text literal list>),

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

f

—

he

sets of two or more patterns, each either consisting of a single word-or'phrase, or a set composged of

context patterns (patterns of the form <Proximity expansion>, orjpatterns of the form <context
condition>),

patterns formed by patterns and Boolean operators for n€gation, conjunction, or disjunction (pafterns
of the form <search expression> | <search term>, patterns of the form <search term> & <seafch

factor>, or patterns of the form NOT <search primary=).

ch word pattern and single phrase pattern is eitherexplicitly or implicitly associated with a specifi

guage.

illustrate the effects of patterns the following'text samples represented by values of the FullText
be referred to as firstSample, secondSample, and thirdSample) will be used:

firstSample:

As assumed by this International Standard, every text value is associa
with a specific language€. The recognition of word, sentence and paragr
boundaries is largelyhgoverned by language specific rules, conventions
heuristics; it is 1mplementation-defined which of these rules, convent
and heuristics axe-capplied by a given implementation.

secondSample:

The test
firstSample.Contains (' "International" ') =1

succeedd sSince the word International is contained in this text samplel

thirdSample:

die = Wiarfel

()

ype

red
hph
and
ions,
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4.31 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 characters is decorated by a leading and
trailing double quote character, as in the following example:

' "International" '

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

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

firstSample.Contains (' "International" ') = 1
succegds since the word International is contained in firstSample. In contract,
firstSample.Contains (' "Intern" ') =1
firstSample.Contains (' "nation" ') = 1
both fail if firstSample contains International and not Intern or nation, because only parts of a word are
matchgd.
4.3.2 Single phrase patterns (patterns of the form <phrase>)

Singlel phrase patterns represent a sequence of words. Each such wordlis represented in the same way
as the|word in a single word pattern. Where needed by a given language an implementation-defined
word geparator is used. In the following example the word separatof_is a blank character. Like single
word patterns, single phrase patterns are decorated by a leadingand trailing double quote character, ag
in the following example:

'"|"International Standard" '

A text|value matches a single phrase pattern if it contains-at least one sequence of words, such that, fo
every word in that sequence, the i-th word of the sequence matches the i-th word of the phrase pattern
Thus, fthe test:

firstSample.Contains (' "Internafional Standard" ') =1

succegds since the word sequence International Standard is contained in firstSample.

433 Patterns representing sets)of single words
Patterps representing a set of words can be specified in one of the following ways:
4.3.3.1 Patterns of the form-<word> with wild card characters

By usihg the wild card ¢haracters underscore (_) or percent (%) in any character position of a single ward
patterp a possibly unlimited number of single word patterns are effectively specified. For instance, in the

any sequence of characters (|nclud|ng the empty one) A text vaIue 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. Thus the test:

firstSample.Contains (' "Standards" ') =1

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

firstSample.Contains (' "Standard " ') =1

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

12 Concepts © ISO/IEC 2003 - All rights reserved
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4.3.3.2 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 as database (note that a
single 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:

e terms which sound similar to the generating term,
e terms which are spelled similar to the generating term,

e terms which are broader terms for the generating term,

e | terms which are narrower terms for the generating term,
e | terms which are synonyms of the generating term,

e | terms which are preferred terms for the generating term,
e | terms which are related to the generating term,

e | terms which are top terms of the generating term.

A fext value matches such a pattern if it contains at least one word which matches the single word
patterns effectively represented by that pattern. Thus if the thesaurus compdter science has been get up
in puch a way that list and sequence are synonyms to each other the test:

firstSample.Contains (' THESAURUS "computer science"
EXPAND SYNONYM TERM OFWlist" ') =1

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

Ar] enumeration of single word patterns consists of a.comma separated list of single word patterns, fas in
th¢ following example:

' ( "Standard", "International",\“method" ) '
Any of the single word patterns may contai@wild card characters, as in the following example:
' ( "Standard", "International ", "method" ) '

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

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

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

Pgtterns of the form [ STEMMED ] FORM OF <word> are effectively treated as a set of <word> patferns,
suth that all elements of that set have the same base reduced form. For example:

STEMMED FORM OF ' "mice" '

will bé.treated as if

A\l ( "mouse" , "mice" |l )
had been specified.

Therefore a text value matches a <stemmed word> pattern if it matches the equivalent <token list>
pattern. This condition can be rephrased as: A text value matches a <stemmed word> pattern if it
contains at least one word which when replaced by its base reduced form matches the base reduced
form word pattern represented by that pattern. Thus, the test:

firstSample.Contains ('STEMMED FORM OF "Standards" ') =1

succeeds since the base reduced form of Standards is Standard which in turn is contained in firstSample.

© ISO/IEC 2003 - All rights reserved Concepts 13
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4.3.4 Patterns formed by sets of single phrases
Patterns representing a set of phrases can be specified in one of the following ways:
4.3.4.1 Patterns of the form <phrase> with wild card characters

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

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

' "International Standard%" '

E

cdmbination 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 sing
pHrase patterns.

[©]

e instead of a word representation a single percent (%) wild card character may be used.as in the
following example:

' "this % Standard" '

=}

Used this way the wild card character represents an arbitrary optional word.\Thus the above patter
effectively represents a two word phrase, i.e.:

' "this Standard" '

arld an infinite number of three word phrases each having this and Standard as its first and last word,
regpectively.

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
patterps effectively generated from that pattern. Thus the\test:

firstSample.Contains (' "this % Standa®d%" ') =1

succegds since the pattern represents (among others) the word sequence this International Standard
which|is contained in firstSample.

4.3.4.2 Expansion facility patterns

Exparysion facility patterns enable oné.io 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 a
single|word is also admissible as'the starting term). Depending on the specific generation being specifi
the generated terms (i.e. single word or single phrase patterns) may be:

D
[oX

e tefms which are broader terms for the generating term,
e tefms which are.narrower terms for the generating term,
e tefms whichrare synonyms of the generating term,

e tefms which are preferred terms for the generating term,

e tefms Which are related to the generating term,

e terms which 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 a way that rule of thumb and heuristics are synonyms to each other then the test:

firstSample.Contains (' THESAURUS "computer science"
EXPAND SYNONYM TERM OF "rule of thumb" ') =1

(which uses a synonym expansion pattern) will succeed.
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4.3.4.3 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 patterns as
in the following example:

' ( "this % Standard", "International Standards"™ ) '

If one of the constituent patterns contains wild card symbols then the number of phrase patterns
effectively represented by this pattern is larger 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.

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

Pdtterns 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 PPR; simply contained in <stemmed phrasex. Let
Nilpe 1 (one) if PPR; represents an optional word. Otherwise, let N; be the numbeér-of <phrasepart
representation>s WP; that share the base reduced form of PPR;. Let SPP be.such that SPP contains N,
.. * Ny <phrase> patterns.

Fdr a given <phrasepart representation> i there are only occurrences of\WP; and every WP; occurs
that position. For example,

n

' STEMMED FORM OF GERMAN "Internationale Standards" '

is reated as

' ( GERMAN "International Standard",
GERMAN "Internationaler Standard"y
GERMAN "Internationales Standard!;
GERMAN "Internationalem Standaxd",
GERMAN "Internationale Standard",
GERMAN "Internationalen Standard",

) !

THerefore a text 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 containg at

legst 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 containged
<phrasepart representation> by'one of its base reduced forms. Thus, the test:

firstSample.Contains (' STEMMED FORM OF GERMAN
"Internationale Standards"™ ') = 1

sugceeds since the ‘phrase International Standards is contained in firstSample.

4.3.5 Patterns specifying context conditions

Pdtterns.for:context conditions specify first a set of two or more subpatterns each effectively specifying a
sef ofrsingle word and/or single phrase patterns, and second a window inside of which all subpatterps
shpl\be matched.

4.3.5.1 <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. a window width which is specified by an integral number of structural units; predefined units are
characters, words, sentences, and paragraphs.

3. an indication whether the matches are required to occur in order or not.
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For reference purposes these constituents are marked in the example below:

' ( "Standards", "International" ) -- first pattern
NEAR "language" -- second pattern
WITHIN O -— number of units
SENTENCES -- kind of unit
IN ORDER -- matches to occur in order

) |l
A text value matches a <Proximity expansion> pattern if all the conditions below are met:
1. The text value matches the first pattern.

2. Let SubS be a substring of the text value such that:

e | it starts with the first specified unit (character, word, etc.) that is or contains the first character. of
the portion that matches the first pattern,

e | its length is 1 (one) plus the number of units as specified in the <Proximity expansion> pattern.

3. SdbS matches the second pattern.

4. If prder has been specified then the portion matching the second pattern shall not’precede the portipn
matching the first pattern.
Thus the test:
firstSample.Contains (' ("Standards", "International" )

NEAR "language"
WITHIN O SENTENCES
IN ORDER ") =1

succegds since the first sentence of firstSample contains the words International and language such that
the firgt one occurs prior to the second one. Note that the text matches the pattern although it does nofj
contaip the word Standards.

4.3.5.2 <context condition> patterns
A <context condition> pattern is characterized by:

1. twlo or more patterns S; each representing €ither a single word pattern, a set of single word patterng,
a single phrase pattern, a set of single phrase patterns, or a set the elements which are single word
ar|d/or single phrase patterns.

2. a ppecification of a window which may be 1 (one) SENTENCE or 1 (one) PARAGRAPH wide.

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

'l ( "Standards", !International" ) -- first pattern
IN SAME SENTENEE AS -- window specification
"language"(' -—- second pattern

<contgxt condition>tahd <Proximity expansion> patterns complement each other. The <Proximity

A text
which matches every pattern S,.

4.3.6 Patterns involving Boolean operators
4.3.6.1 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" '
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A text value matches such a pattern if it matches at least one of its subpatterns. Thus the test:

secondSample.Contains (' "Standard" |
"International" |
"language" ')=1

succeeds since secondSample contains the word International.
4.3.6.2 Patterns involving AND operators

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

' "Standard" & "International" & "language" '

A {ext value matches such a pattern if it matches all of its subpatterns at least once. Thus the test:

firstSample.Contains (' "Standard" &
"International" &
"language" ')=1

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

Pdtterns of the form <search primary> can be negated by prefixing them with NOT as in the following
expmple:

'NOT "International Standard" '

A fext value matches such a pattern if the pattern prefixed by NOT does not match that text. Thus the
test:

secondSample.Contains ('NOT "International~Standard" ') = 1
sufceeds since the text secondSample does not contain the phrase International Standard.
4.3.6.4 Precedence of Boolean operators

Bdolean operators take precedence over each ether in the following order:

e [ NOT
| &
° ||
Thus the test:
secondSample.Contains (' NOT "International Standard" & "test" ') =1

sufceeds since the text\secondSample contains the word test but not the phrase International Stangard.

THe precedence cah-be overridden by putting parenthesis around subpatterns. For example if the
previous test is €hanged by putting the pattern following NOT into parenthesis:

secondSample.Contains (' NOT ("International Standard" & "test") ')=1

then this test will succeed since the text secondSample does not simultaneously contain both the wprd
te$t and-the phrase International Standard.

4.3.7 Identification of FullText values which are pertinent to a given text

Patterns of the form IS ABOUT <phrase> allow for the identification of FullText values which in an
implementation-defined way "is about" or is pertinent to <phrase>. Depending on the criteria an
implementation applies when evaluating a pattern, the test

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

will succeed or not.

© ISO/IEC 2003 - All rights reserved Concepts 17
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4.4 Text scoring facilities

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

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

if at least one of the pattern's words (e.g. Standard) 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 ISO/IEC 13249 provides a Score method for the FullText type. This method

t k t23 tbhat l 1N £ ES T | EH i ma-tha faoll H la:
aKes Py PO T aTatr AT AU 0T USTU TUT TCATTUCTTTIUTTOatOTT ST O TS TUMOWIT T CAATTToTCY

firstSample.Score (' ( "Standard", "International", "method" ) ')

The Spore method returns a relevance measure as a non-negative floating point number where larger
numbérs mean a better match between the text value (firstSample in the above example) andthe given
pattern. The exact relationship between a text value and a pattern and the associated score value is
implerhentation-defined.

The nyimber of matching patterns is determined by using the method NumberOfMatehes. This method
takesE pattern consisting of words or phrases and returns an integer that indicates how frequently the
patterp matches the text, as in the following example:

firstSample.NumberOfMatches (' "International Standazdy* ')

The rgsults of NumberOfMatches provide an appropriate input for an @pplication defined scoring
algorithm.
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4.5 Language aspects

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

<word>,
<stemmed word>,
<phrase>,

<stemmed phrase>.

La|

nhguage information is required for:
recognition of word, sentence, and paragraph boundaries,
expansion of words into sets of patterns composed of similarly sounding words,
expansion of words into sets of patterns composed of similarly spelled words,
recognition of matches using base reduced forms,
treatment of stop words,
word normalization.

.1 Multilingual texts and patterns

tterns may be composed of subpatterns that are associated*with different languages as in the fol
ample:

' ENGLISH "die" & GERMAN "Wirfel" '

Multilingual patterns can be very useful. In a setting with German as the default language the word

W
In

co
co
th

W

uld be ignored as a stop word while it is not When marked as an English word.
contrast text values of the FullText type are associated with a single language only. However, a
hforming implementation is not required to enforce that the text contents of a FullText value is str

ventions, and heuristics (which_in turn are implementation-defined) of the language associated
given FullText value.

mInoIinguaI. Instead any language specific processing of this text is performed according to the ru

nen matching text values against patterns differing text and pattern languages may be appropriat

the test:

Th
wd
re
im

thirdSample.Contains (' ENGLISH "die" & GERMAN "Wirfel" ') =1

is test will succeed’if the language of thirdSample happens to be English and Wiirfel is accepted
rd accordingyte structural criteria. The test will not succeed if the language is German and die is
tognized @s a stop word. Note that die (i.e. the feminine form of the) is most likely to be one of th
pblementation-defined stop words.

4.

owing

die

ctly
es,
vith

P as in

as a

.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 ) is to be
treated as a stop word or not. Other factors such as the universe of discourse may also be taken into
account.

Th

e set of stop words for a given language is implementation-defined.

Stop words in patterns affect the identification of text values according to the following rules:

¢ A pattern of the form <word> or <stemmed word> shall not represent a stop word unless it is part of a

pattern of the form <phrase> or the form <token list>.
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o If a pattern 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 is implementation-defined whether
the stop word is ignored or causes an error.

e Let P be a pattern of the form <phrase > or <stemmed phrase> simply containing n <phrasepart
representation>s some of which represent stop words. If stop words do not behave like optional
words, then a text value text matches P if text contains a contiguous sequence of n words starting at
some position (j+1 ) such that every ( j+i )-th word of text is a stop word if the j-th word of P is a stop
word, or otherwise is matched by the i-th word of P.

Thus the test:

firstSample.Contains (' ( "sentence or paragraph" ) ') =1

sycceeds since firstSample contains the phrase sentence and paragraph.

It {s implementation-defined whether phrases are admissible that have a stop word as their firsb or last
word or that consist of stop words only. [f the latter case is supported then the test:

—

firstSample.Contains (' ( "this and that" ) ') =1

~

would succeed if firstSample contained three consecutive stop words (which is agtually not the casg).
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4.6 Word normalization

When evaluating Score, NumberOfMatches or Contains method invocations conforming implementations
are allowed to normalize word patterns in an implementation-defined way provided that the words
contained in the text values being tested or scored by the Score, NumberOfMatches or Contains methods
are effectively processed in the same way. Normalization is the transformation of tokens into an
implementation-defined canonical form. Typical tasks of word normalization include the reduction of a
token to its stem form, the handling of upper and lower case and the handling of language-specific

characters, such as "a" or "é".

The impact of stemming is illustrated by the following example:

firstSample.Contains (' "convention" ') =1

This call may be True because the word conventions of the sample text may be represented inthe
cahonical form as convention due to the stemming in its first form singular.

The following example illustrates the handling of upper and lower case letters. An implementation that
digtinguishes between upper and lower case returns False for the following call:

firstSample.Contains (' "standard" ') =1

The same call is true for an implementation that transforms all upper case letters into lower case by|word
noymalization.

Dde to the handling of language-specific characters, the word
' "Miller" !
may be transformed into

' "mueller" '

THis pattern will be matched by any text value containifig at least one occurrence of Miiller since thi
wqrd is effectively replaced by Mueller before performing the test.

'

NQgrmalization can possibly result in more matches‘than would be observed without normalization. In
German texts the word mueller (as opposed to Mtiller) has a low occurrence probability. If text values

coptaining mueller are to be identified then unwanted texts (i.e. those containing Mdiller but not muéyler)
will eventually be identified as well.
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4.7 Types and routines provided by this part of ISO/IEC 13249
The types and routines provided by this part of ISO/IEC 13249 are divided into two major Categories:
1. types and routines which are for public use,
2. definition oriented types and routines that are used to formally capture most of the semantics of the
Category 1 types and routines.
4.71 Types and routines intended for public use

The following types and routines are intended for public use:

e FyliText type with
e | attribute FT_Language,
¢ [ methods Contains,
e | methods Score,
o [ methods NumberOfMatches,
e | methods FullText,
e | function FullText_to_Character to cast a FullText value into a charaeter string,

e FT_Pattern type.

4.7.2 Types and routines for definition

All other types and routines that are not covered by Subclause 4.7.1, "Types and routines intended for
publicluse" are used to specify the semantics of the Category 1 types and routines. Implementations
conforming to this part of ISO/IEC 13249 do not need to provide these types or routines for public use.

4.7.3 Technique for defining the semantics,of Category 1 Contains methods

As far|as possible, types and routines of this part of ISO/IEC 13249 are defined by the facilities ISO/IEQ
9075. | For the Category 1 Contains methods this is done in an indirect way. Using the definitional
faciliti¢s of ISO/IEC 9075, Contains methods are defined for the structural patterns of Clause 6.

"Strucjured Search Pattern Types".. Fora given pattern accepted by a Category 1 Contains method, the
meanihg is defined in terms of an-equivalent structural pattern. For example the following pattern:

'"BNGLISH "die" & GERMAN "Wurfel" '
is equ|valent to the structural\pattern:

NHW FT_Term(ARRAY[NEW FT_TextLiteral('die', '"ENGLISH'),
NEW FT TextLiteral ('Wirfel', 'GERMAN')])

which|in turn isCaptured by the fact that:

NEBW FT Term (ARRAY[NEW FT TextLiteral('die', 'ENGLISH'),
NEWS/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 "Wirfel" ') =1
is defined by the meaning of:

NEW FT Term (ARRAY [NEW FTiTextLiteral('die', '"ENGLISH'"),
NEW FT TextLiteral ('Wurfel', 'GERMAN')]) .Contains (thirdSample)
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To ease conformance for implementation of this part of ISO/IEC 13249, each method intended for public

use is complemented by an SQL-invoked regular function.

For each such method, the method name, the type of specified method, parameter types (if any), and the
name of the corresponding SQL- invoked regular function is listed in Table 1 — Method and function
name correspondences.

Table 1 — Method and function name correspondences

Type Name Method Method Parameter Name of regular Parameter of regular
Typpq function function
FullText Contains CHARACTER Contains FullText,
VARYING CHARACTER
VARYING
FullText Score CHARACTER Score FullText,
VARYING GHARACTER
VARYING
FullText NumberOfMatches | CHARACTER NumberOfMatches FullText,
VARYING CHARACTER
VARYING
4.8 The Full-Text Information Schema

THis part of ISO/IEC 13249 prescribes an Information Schema called FT_INFORMTN_SCHEMA. It

coptains views for the following purposes:

13249.

- a view FT_FEATURES, which lists the optional features and the implementation-defined user-vjsible
constants.

t a view FT_SCHEMATA, which identifies the sehemata that includes the descriptors of a complgte set
of types, methods, and functions being necessary to support the functionality of this part of ISO[IEC

© ISO/IEC 2003 - All rights reserved
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5 Full-Text Types

The Full-Text types provide for the construction of text and search patterns for searching of text.

5.1 FullText Type and Routines

511  FullText Type

Purpose

The FullText type provides for the construction of text, for testing whether text contains specified patterns,

and-forturning-text-into-characterstrings
gs-

~
DJ;inition
CREATE TYPE FullText
AS (
Contents CHARACTER VARYING (FT MaxTextLength),
FT Language CHARACTER VARYING (FT MaxLanguageLength)
DEFAULT FT DefaultLanguage
)
INSTANTIABLE
NOT FINAL

METHOD Contains
(pattern FT Pattern)
RETURNS INTEGER
LANGUAGE SQL
DETERMINISTIC
READS SQL DATA
CALLED ON NULL INPUT,

METHOD Contains
(pattern CHARACTER VARYINGNEFI MaxPatternLength))
RETURNS INTEGER
LANGUAGE SQL
DETERMINISTIC
READS SQL DATA
CALLED ON NULL INPUT,

METHOD Score
(pattern FT_Pattern)
RETURNS DQUBLE PRECISION
LANGUAGE-SQL
FT ScoreDeterminism
READS “SQL DATA
CABLED ON NULL INPUT,

METHOD Score
(pattern CHARACTER VARYING (FT MaxPatternLength))
RETURNS DOUBLE PRECISION
LANGUAGE SQL

b libcoreuetermlnl sm
READS SQL DATA
CALLED ON NULL INPUT,

METHOD NumberOfMatches
(pattern FT Pattern)
RETURNS INTEGER
LANGUAGE SQL
DETERMINISTIC
READS SQL DATA
CALLED ON NULL INPUT,
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METHOD NumberOfMatches
(pattern CHARACTER VARYING (FT MaxPatternLength))
RETURNS INTEGER
LANGUAGE SQL
DETERMINISTIC
READS SQL DATA
CALLED ON NULL INPUT,

METHOD Tokenize ()
RETURNS FullText Token ARRAY[FT MaxArrayLength]
LANGUAGE SQL
DETERMINISTIC
CONFAINS—SOE

RETURNS NULL ON NULL INPUT,

METHOD TokenizePosition
(unit FullText Token)
RETURNS FT TokenPosition ARRAY[FT MaxArrayLength]
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT,

METHOD Segmentize
(unit FullText Token)
RETURNS FullText ARRAY[FT MaxArrayLength]
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT,

METHOD TokenizeAndStem()
RETURNS FullText ARRAY[FI_MaXArrayLength}
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUTy

METHOD TokenizePositionAndStem ()
RETURNS FullText ARRAY[FT MaxArrayLength]
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL-ON NULL INPUT,

CONSTRUCTORNMETHOD FullText
(string\"\CHARACTER VARYING (FT MaxTextLength))
RETURNS FullText
SELF) AS RESULT
EANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
CALLED UN NULL INFUL,

CONSTRUCTOR METHOD FullText
(string CHARACTER VARYING (FT MaxTextLength),
Lang CHARACTER VARYING (FT MaxLanguageLength))
RETURNS FullText
SELF AS RESULT
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
CALLED ON NULL INPUT

26 Full-Text Types © ISO/IEC 2003 - All rights reserved


https://iecnorm.com/api/?name=600b60100719e1b58a10e040dd6f4078

ISO/IEC 13249-2:2003(E)

CREATE CAST (FullText AS CHARACTER VARYING(FT_MaXTextLength))
WITH FUNCTION FullText to Character (FullText)

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

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

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

4) FT_MaxLanguagelLength is the implementation-defined maximum length for the character
representation of a language 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'éxceed
FT_MaxLanguagelLength.

6) FT_ScoreDeterminism is either NOT DETERMINISTIC or DETERMINISTIC.

7) The attribute Contents is not for public use. There are no GRANT statements’granting EXECUTE
privilege to the observer or mutator method for Contents.

Déscription

—_

The FullText type provides for public use:
a) an attribute FT_Language,
b) a method Contains(FT_Pattern),
c) a method Contains(CHARACTER VARYING),
d) a method Score(FT_Pattern),
e) a method Score(CHARACTER VARYING),
f) a method FullText(CHARACTER VARYING) to initialize a FullText value from a character sftring,
)

g) a method FullText(CHARACTER VARYING, CHARACTER VARYING) to initialize a FullTe
value from a character string and\a language specification,

h) a function Contains(FullTextxGHARACTER VARYING),
i) a function Score(FullText, CHARACTER VARYING),
j) a function FullText_to—Character(FullText) to cast a FullText value into a character string.

It is implementationsdefined whether the method Score(FT_Pattern) and Score(CHARACTER
VARYING) are deterministic or possibly non-deterministic.

~

N
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5.1.2 Contains Methods

Purpose

Search a FullText value for a linear search pattern.
Definition

CREATE METHOD Contains
(pattern FT Pattern)
RETURNS INTEGER
FOR FullText
BEGIN

-- !'! See Description

END

CREATE METHOD Contains

(pattern CHARACTER VARYING (FT MaxPatternLength))
RETURNS INTEGER

FOR FullText

RETURN SELF.Contains (CAST (pattern AS FT Pattern))

Definitional Rules

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

Descijiption
1) The method Contains(FT_Pattern) takes the following input\parameters:
q) an FT_Pattern value pattern.
2) The method Contains(CHARACTER VARYING) takes the following input parameters:
q) a CHARACTER VARYING value pattern.
3) Far Contains(CHARACTER VARYING) or€ontains(FT_Pattern):
Case:

q) If the value of pattern does not(have the format of a <search expression>, then an exception
condition is raised: SQL/MM_ Eull-Text exception — invalid search expression.

NOTE 2 <search expression> is defined in Subclause 5.3.1, "FT_Pattern Type".

o

) If pattern contains aspattern that meets one of the following conditions, then it is implementatior]
defined whether.an exception condition is raised: SQL/MM Full-Text exception — invalid search
expression:

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

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

iliy A pattern of the form <text literal list> contains only stop words.

NOTE 3 The subrules i), 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, the result of the invocation is determined as follows:
Case:
i) If SELF, SELF.Contents, or pattern is the null value, then the null value.
ii) If the length of SELF.Contents is 0 (zero), then 0 (zero).
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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.Contains (pattern)
is
Case:
1) 1 (one), if
s _pattern.Contains (SELF)

is True.
2) 0 (zero), if
s pattern.Contains (SELF)
is False.

3) Otherwise, the null value.
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5.1.3 Score Methods
Purpose

Search a FullText value for a linear search pattern and give the relevance of the pattern.
Definition

CREATE METHOD Score
(pattern FT Pattern)
RETURNS DOUELE PRECISION
FOR FullText
BEGIN

-- !'! See Description

END

CREATE METHOD Score

(pattern CHARACTER VARYING (FT MaxPatternLength))
RETURNS DOUBLE PRECISION

FOR FullText

RETURN SELF.Score (CAST (pattern AS FT Pattern))

Definitional Rules

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

Descijiption
1) The method Score(FT_Pattern) takes the following input parameters:
q) an FT_Pattern value pattern.
2) The method Score(CHARACTER VARYING) takes the following input parameters:
q) a CHARACTER VARYING value pattern.
3) Far Score(CHARACTER VARYING) or Score(FT_Pattern):
Case:

q) If the value of pattern does not(have the format of a <search expression>, then an exception
condition is raised: SQL/MM_ Eull-Text exception — invalid search expression.

NOTE 4 <search expression> is defined in Subclause 5.3.1, "FT_Pattern Type".
h) Otherwise, the result-of the invocation is determined as follows:
Case:

i) If SELF;-SELF.Contents, or pattern is the null value, the null value.

i) Othierwise, an implementation-dependent DOUBLE PRECISION value constrained by
implementation-defined minimum and maximum values. The size of this value is an
indication of how relevant SELF is for the given pattern.
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5.1.4 NumberOfMatches Methods

Purpose

Each of these methods return a value indicating how many times a search pattern matches a document.
The search pattern is a word or a phrase. Stemming is not applied to the search patterns and no
thesaurus expansion is executed.

Definition

CREATE METHOD NumberOfMatches

(pattern FT Pattern)
RETIIRNS TNTEGER

Ddfinitional Rules

1

Déscription

1

W

FOR FullText
BEGIN

-- !'l See Description

END

CREATE Method NumberOfMatches
(pattern CHARACTER VARYING (FT MaxPatternLength))
RETURNS INTEGER
FOR FullText
RETURN SELF.NumberOfMatches (CAST (pattern AS FTL~Pattern))

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

The method NumberOfMatches(FT_Pattern) takes\the following input parameters:

a) an FT_Pattern value pattern.
NOTE 5 pattern is restricted to a wordor'a phrase according to the definition of FT_Pattern type o

f

<word> and <phrase> in Subclause 5.3;1; "FT_Pattern Type". Neither stemming nor thesaurus exparsion is

allowed to be used in pattern.
The method NumberOfMatches(CHARACTER VARYING) takes the following input parameter:
a) a CHARACTER VARYING,value pattern.
The result of the invocation/NumberOfMatches(pattern) is determined as follows:
Case:

a) If the value of'pattern does not have the format of a <search expression> that is a <word> ¢
<phrase>, then an exception condition is raised: SQL/MM Full-Text exception — invalid sea
expression.

NOTE)6 <search expression> is defined in Subclause 5.3.1, "FT_Pattern Type".
b) QOtherwise:

ra
ch

Case:

i) If SELF, SELF.Contents, or pattern is the null value, the null value is returned.

i) Otherwise, an INTEGER value constrained by the minimum value 0 and an implementation-
defined maximum value is returned. This value is the number of times SELF is matched by

the given pattern.

NOTE 7  The result of SELF.NumberOfMatches(pattern) is described in Subclause 5.3.1,
"FT_Pattern Type", Definition 6).
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5.1.5 Tokenize Method

Purpose

Convert a FullText value into a sequence of normalized FullText_Token values.
Definition

CREATE METHOD Tokenize ()
RETURNS FullText_Token ARRAY[FT_MaxArrayLength]
FOR FullText
BEGIN

-- !! See Description

END
Definitional Rules

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

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

2) Tqgkenize() returns an array representing a sequence of normalized FullText” Token values. The
repult of Tokenize() is the null value if SELF or SELF.Contents is the.null value.

3) 1

4) It s implementation-defined whether no stop words of SELF.Contents, all stop words of
SELF.Contents, or all stop words of SELF.Contents other than leading and trailing stop words are
effectively included in the result of SELF.Tokenize(). 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 is True.

=

he length of SELF.Contents is O (zero), then Tokenize() returns, an'empty array.

—

5) Fdrther details of the relationship between input@nd output are implementation-defined. Though n¢
erfforced by this standard, it is intended that Tokenize() reflects the language structure of the input
tekt being processed. That language is denoted by SELF.FT_Language.
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5.1.6 TokenizePosition Method

Purpose

Convert a FullText value into a sequence of FT_TokenPosition values.
Definition

CREATE METHOD TokenizePosition
(unit FullText Token)
RETURNS FT TokenPosition ARRAY[FT MaxArrayLength]
FOR FullText
BEGIN

-- 1! See Description

END
Ddfinitional Rules

1) FT_MaxArrayLength is the implementation-dependent maximum length for ap,array.
Dgscription

1) The method TokenizePosition(FullText_Token) takes the following input parameters:
a) a FullText_Token value unit identifying a unit of text.

2) The unit information supported is 'CHARACTERS', 'WORDS','SENTENCE', 'SENTENCES',
'PARAGRAPH' and 'PARAGRAPHS'.

3) If the length of SELF.Contents is 0 (zero), then TokenizePResition(FullText_Token) returns an empty
array.

4) TokenizePosition(FullText_Token) returns an array.representing a set of FT_TokenPosition valyies
with the attributes:

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

b) An INTEGER value position identifying the position of an occurrence of token in terms of the unit
information specified (e.g. "third.sentence").

c) An INTEGER value corrVal.*This value is intended to support the computation of the distarjce
between two words as identified by two FT_TokenPosition values. corrVal is zero for the
distance units 'WORDS\NSENTENCES' 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 associated foken.

Let t1 and t2 be)two FT_TokenPosition values. An implementation shall define the contentg of
the attribute.corrVal in such a way that the distance between t1.token and t2.token is given py:

t2yposition - tl.position - tl.corrVal
provided t1 precedes t2 (i.e. {2.position >= t1.position).
5) Thé result of TokenizePosition(FullText_Token) shall be the null value if:
a) SELF or SELF.Contents is the null value.

b) unit is the null value or a value not supported by the implementation.

6) It is implementation-defined whether no stop words of SELF.Contents, all stop words of
SELF.Contents, or all stop words of SELF.Contents other than leading and trailing stop words are
effectively included in the result of SELF. TokenizePosition(FullText_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 words is True.
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7) Let W1 and W2 be two words contained in SELF.Contents and let TLE1 and TLEZ2 be the
corresponding elements in the result of TokenizePosition(FullText_Token). The distance between
W1 and W2 shall be properly captured by TLE7 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
TokenizePosition(FullText_Token) or not.

8) For all 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(FullText_Token).

9) Let TLE be the element of SELF. TokenizePosition('WORDS') with the lowest Position value. If
leading stop words are included in the result of SELF. TokenizePosition('WORDS’) then the value of
TLE.Position shall be 1 (one).

10) Fyrther detalils of the relationship between input and output are implementation-defined. Though.n¢
erfforced by this standard, it is intended that TokenizePosition(FullText_Token) reflects the languag
structure of the input text being processed. That language is denoted by SELF.FT_Language.

D ~
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51.7 Segmentize Method

Purpose

Convert a FullText value into a sequence of FullText values.
Definition

CREATE METHOD Segmentize
(unit FullText Token)
RETURNS FullText ARRAY[FT MaxArrayLength]
FOR FullText
BEGIN

-- 1! See Description

END

Ddfinitional Rules

1) FT_MaxArrayLength is the implementation-dependent maximum length for ap,array.
Dgscription

1) The method Segmentize(FullText_Token) takes the following input pafameters:

a) a FullText_Token value unit.

2) The unit shall be either 'SENTENCE' or 'PARAGRAPH'.

NOTE 8 If an implementation does not support the distance unit*SENTENCE' and 'PARAGRAPH', thep it is
not required to support the method Segmentize(FullText_Token) If any of these distance units is supported, the
method Segmentize(FullText_Token) shall effectively be supperted with that distance unit.

3) If the length of SELF.Contents is 0 (zero), then Segimentize(FullText_Token) returns an empty array.

4) Segmentize(FullText_Token) returns an arrayof FullText values, which are either sentences or
paragraphs of text. For every sentence (paragraph) of text there shall be exactly one element inf the
resulting array the content of which equals the content of this sentence (paragraph). The relativ
order of resulting array elements shall be the same as the order of the associated sentences
(paragraphs).

W

5) Further details of the relationship*between input and output are implementation-defined. Though not
enforced by this standard, it is intended that Segmentize(FullText_Token) reflects the language
structure of the input text/being processed. That language is denoted by SELF.FT_Language.
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5.1.8 TokenizeAndStem Method

Purpose

Convert a FullText value into a sequence of normalized and stem-reduced FullText_Token values.
Definition

CREATE METHOD TokenizeAndStem()
RETURNS FullText_Token ARRAY[FT_MaxArrayLength]
FOR FullText
BEGIN

-- 1! See Description

END
Definitional Rules

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

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

2) TgkenizeAndStem() returns an array representing a sequence of normalized and stem-reduced
FyliText_Token values. The result of TokenizeAndStem() is the null value if SELF or SELF.Contenis
is the null value.

3) If the length of SELF.Contents is 0 (zero), then TokenizeandStef() returns an empty array.

4) 1t |s implementation-defined whether no stop words of SELf:Contents, all stop words of
SELF.Contents, or all stop words of SELF.Contents othetthan leading and trailing stop words are
effectively included in the result of SELF. TokenizeAndStem(). If stop words are included, then it is
implementation-defined how they are effectively représented, provided their representation is such
that the result of comparing any two stop words is{Zrue.

—

5) Fdrther details of the relationship between input'and output are implementation-defined. Though n¢
erfforced by this standard, it is intended that ; 7TokenizeAndStem() reflects the language structure of
the input text being processed. That language is denoted by SELF.FT_Language.
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5.1.9 TokenizePositionAndStem Method

Purpose

Convert a FullText value into a sequence of FT_TokenPosition values.
Definition

CREATE METHOD TokenizePositionAndStem()
RETURNS FT_TOkenPosition ARRAY[FT_MaxArrayLength]
FOR FullText
BEGIN

-- 1! See Description

END

Ddfinitional Rules

1) FT_MaxArrayLength is the implementation-dependent maximum length for an arfay-
Dgscription

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

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

a) A FullText_Token value token representing a word occurring.in SELF; that word is represerjted in
a normalized way and is reduced to its stemmed form,

b) An INTEGER value position identifying the position’0f an occurrence of foken in terms of words.
c) An INTEGER value corrVal set to zero.

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

4) If the length of SELF.Contents is 0 (zero),\then TokenizePositionAndStem() returns an empty afray.

5) It is implementation-defined whether no-stop words of SELF.Contents, all stop words of
SELF.Contents, or all stop words of SELF.Contents other than leading and trailing stop words gre
effectively included in the result 6f:SELF. TokenizePositionAndStem(). 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 is True.

6) Let W71 and W2 be two words contained in SELF.Contents and let TLE1 and TLEZ2 be the
corresponding elements in the result of TokenizePositionAndStem(). The distance between W1 and
W2 shall be propérly captured by TLE7 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
TokenizePosifionAndStem() or not.

7) Let TLEbe-the element of SELF. TokenizePositionAndStem() with the lowest Position value. If
leading:Stop words are included in the result of SELF. TokenizePositionAndStem() then the value of

TLE.Position shall be 1 (one), otherwise the value of TLE.Position shall be one more than the number
of/leading stop words.

8) Further details of the relationship between input and output are implementation-defined. Though not
enforced by this standard, it is intended that TokenizePositionAndStem(FullText_Token) reflects the
language structure of the input text being processed. That language is denoted by
SELF.FT_Language.
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5.1.10 FullText Methods
Purpose

Return a specified FullText value.
Definition

CREATE CONSTRUCTOR METHOD FullText
(string CHARACTER VARYING(FT_MaXTextLength))
RETURNS FullText
FOR FullText
RETURN SELF.Contents (string)

CREATE CONSTRUCTOR METHOD FullText

(string CHARACTER VARYING (FT MaxTextLength),
Lang CHARACTER VARYING (FT MaxLanguageLength))

RETURNS FullText

FOR FullText

BEGIN

DECLARE InvalidLanguage CONDITION FOR SQLSTATE '2FF02!7%

IF Lang IS NULL OR
Lang = "'

-- OR Lang does not specify a supported langaage

THEN
SIGNAL InvalidLanguage
SET MESSAGE TEXT = 'invalid langbage specification';
END TIF;
RETURN SELF.Contents(string) .FT Language (Lang) ;
END

Definitional Rules

1) FT_MaxTextLength is the implementation-defined maximum length for the character representation
ofla FullText value.

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

Descrjiption
1) The method FullText(CHARACTER VARYING) takes the following input parameters:
a) a CHARACTER VARYING value string.

2) The method FullText(CHARACTER VARYING, CHARACTER VARYING) takes the following input
pdrameters:

gd) a CHARACTER VARYING value string,
b) a CHARACTER VARYING value Lang.

3) If jhéwalue of Lang is the empty string or the null value or Lang does not specify a supported

Ia ..... than-th thad LT, #/f"LIADAf‘TED \Il\ D\/ll\lf“ f‘LlADAI‘TED VARVINO) ralcoc on
|3uasc, theRthe-Mmethoa— u”lUI\Ll\JI 7T \7 T T \LEIAA“ I B aTAve L vy ) v IO rarstSart

exception condition: SQL/MM Full-Text exception — invalid language specification.
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5.1.11 Contains Function

Purpose

Search a FullText value for a linear search pattern.
Definition

CREATE FUNCTION Contains
(text FullText,
pattern CHARACTER VARYING (FT MaxPatternLength))
RETURNS INTEGER -
RETURN text.Contains (CAST (pattern AS FT Pattern))

DinnitionaI Rules

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

Dgscription
The function Contains(FullText, CHARACTER VARYING) takes the followinginput parameters;
a) a FullText value text,
b) a CHARACTER VARYING value pattern.

The result of the invocation Contains(text, pattern) is implicitly defined by the Contains method.

—_

N

NOTE 9 The Contains method type is described in Subclause 5.1.2,*"Contains Methods".
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5.1.12 Score Function

Purpose

Search a FullText value for a linear search pattern and give the relevance of the pattern.
Definition

CREATE Function Score
(text FullText,

pattern CHARACTER VARYING (FT MaxPatternLength))
RETURNS DOUBLE PRECISION

RETURN text.Score (CAST (pattern AS FT Pattern))

Defin*ional Rules

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

Descrjiption
1) The function Score(FullText, CHARACTER VARYING) takes the following input parameters:
q) a FullText value text,
h) a CHARACTER VARYING value pattern.
2) The result of the invocation Score(text, pattern) is implicitly defined by'the Score method.
NOTE 10 The Score method type is described in Subclause 5.1.3, "Scere*Methods".
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5.1.13 NumberOfMatches Function

Purpose

This function returns a value indicating how many times a search pattern matches a document. The

search patterns are words and phrases. Stemming is not applied to the search patterns and no thesaurus

expansion is executed.

Definition

CREATE FUNCTION NumberOfMatches
(text FullText,

D¢

Dgscription

1

N

pattern CHARACTER VARVING(FT MaxPatternlength))
RETURNS INTEGER
RETURN text.NumberOfMatches (CAST (pattern as FT Pattern))

finitional Rules

FT_MaxPatternLength is the implementation-dependent maximum length for the chafacter
representation of an FT_Pattern value.

The function NumberOfMatches(FullText, CHARACTER VARYING) takes the following input
parameters:

a) a FullText value text
b) a CHARACTER VARYING value pattern.

NOTE 11 pattern is restricted to a word or a phrase accafding to the definition of FT_Pattern type of

<word> and <phrase> in Subclause 5.3.1, "FT_Pattern Type". Neither stemming nor thesaurus expansion is

allowed to be used in pattern.

The result of the invocation NumberOfMatches(text, pattern) is determined by the description of
Subclause 5.1.4, "NumberOfMatches Methods".
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5.1.14 FullText_to_Character Function
Purpose

Return the character representation of a FullText value.
Definition

CREATE FUNCTION FullText to Character

(text FullText)

RETURNS CHARACTER VARYING (FT MaxTextLength)
LANGUAGE SQL

DETERMINISTIC

CONTAINS SQL

CALLED ON NULL INPUT

STATIC DISPATCH

RETURN text.Contents

Definitional Rules

1) FT_MaxTextLength is the implementation-defined maximum length for the charagter,representation
ofla FullText value.

Descijiption
1) The function FullText_to_Character(FullText) takes the following input,parameters:

q) a FullText value text.
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5.1.15 StrctPattern_to_FT_Pattern Function

Purpose

Convert a sequence of FT_WordOrPhrase values to an FT_Pattern value.
Definition

CREATE FUNCTION StrctPattern to FT Pattern

(woparray FT WordOrPhrase ARRAY[FT MaxArrayLength])

RETURNS FT Pattern

LANGUAGE SQL

DETERMINISTIC

CONTAINS SQL

RETURNS NULL ON NULL INPUT

STATIC DISPATCH

BEGIN
DECLARE resultValue CHARACTER VARYING (FT MaxPatternLength)/
DECLARE i INTEGER;

SET 1 = 1;
SET resultValue = '(';
WHILE i <= CARDINALITY (woparray) DO
SET resultValue = resultValue
| | CAST (woparray[i].StrctPattern to HT)Pattern()
AS CHARACTER VARYING(FT_MaXPatternLength))
'y

SET 1 =1 + 1;

END WHILE;
SET resultValue = TRIM(TRAILING ',N\ FROM resultvalue) || ')';
RETURN CAST (resultValue AS FT Pat¥ern);

END

Ddfinitional 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.
Dgscription

1) The function StrctPattern_texFT_Pattern(FT_WordOrPhrase ARRAY) takes the following input
parameters:

a) an array woparray whose elements are FT_WordOrPhrase values.

2) StretPattern_tosFT~Pattern(FT_WordOrPhrase ARRAY) returns an FT_Pattern value of the form
<token list>.

3) If the inputargument woparray is the null value, then StrctPattern_to FT_Pattern(FT_WordOrPprase
ARRAY) returns the null value.
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5.2 FT_TokenPosition Type and Routines

5.2.1 FT_TokenPosition Type
Purpose

The FT_TokenPosition type provides facilities for the construction of data values intended to represent
occurrences of words in some text.

Definition
CREATE TYPE FT TokenPosition

Wi
oo\

token FullText Token,
position INTEGER,
corrVal INTEGER

)
INSTANTIABLE
NOT FINAL

Descijiption

1) The FT_TokenPosition type provides:

Q

) an attribute token,

jox

) an attribute position,

o

) an attribute corrVal.

2) The purpose of the FT_TokenPosition attributes is described'ih Subclause 5.1.6, "TokenizePositior]
Method" which is used to initialize these attributes.
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5.3 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 VARYING (FT MaxPatternLength)

T INAL

DinnitionaI Rules

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

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

2) Values of FT_Pattern type are meant as input to the method Contains(FT_Pattern) of the FullText
type.
NOTE 12 The FullText type is described in Subclause 5.1.1, "FullText Type".

3) Values of FT_Pattern shall be producible from the following BNF.for <search expression>.

<search expression> ::=
<search term>
| <search expression> <vertical bar>Ksearch term>

<vertical bar> ::= |

<search term> ::=
<search factor>
| <search term> <ampersand> «<search factor>

<ampersand> ::= &

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

<search primary> ::=
<text literalx
| <text functidn invocation>
| <context cemdition>
| <left paren> <search expression> <right paren>

<text litexal> ::=
<word>
| <phrase>
| \<stemmed word>
| N<stemmed phrase>

<word> ::=
- 4 = — 1 1 Jad .
L ;au\jua\jc DLJC\_/J_J.J_\_/G.L.J_UJ.J. ] UUUL LT uiu.ul.c
<word representation> <double quote>
[ <escape specification> ]

<language specification> ::= !! See Description

<double quote> ::=
'l See Subclause 5.1, <SQL terminal character>,
1! in part 2 of ISO/IEC 9075

<escape specification> ::=
ESCAPE <double quote> <escape representation character>
<double quote>
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<escape representation character> ::= !! See Description

<phrase> ::=
[ <language specification> ] <double quote>
<phrase representation> <double quote>
[ <escape specification> ]

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

<word representation part> ::=
<word representation character>
| <doublequote symbol>

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

<doublequote symbol> ::=
!l See Subclause 5.2, <token> and <separator>, in part 2
M of ISO/IEC 9075

<gphrase representation> ::=

<phrasepart representation> [<word separator>] <phrasepart
representation>

[ { [<word separator>] <phrasepart representation>} ... 1|

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

<gptional word representation> ::= %
<yord separator> ::= !! See Description

<gtemmed word> ::=
[ STEMMED ] FORM OF <word>

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

<fext function invocation> ::=
<Proximity expansion>

| <about expansion>

| <expansion function invocaion>

<gxpansion function invocation> ::=
<Soundex expansion>

| <Fuzzy expansion>

| <Broader Term expansion>

| <Narrower Term expansion>

| <Synonym expansion>

| <Preferred /Jerm expansion>

| <Related TFexm expansion>

| <Top Texm‘“expansion>

<Broximity expansion> ::=
<token Wistl> NEAR <token list2> WITHIN <distance> <unit> <order>

<ffokemr Listl> ::=
<token list>

< el IaadD —
O —5T

<token list>

<token list> ::=
<left paren> <word specification>
[ { <comma> <word specification> }... ] <right paren>

<left paren> ::= (
<right paren> ::=)

<comma> ::= ,
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<word specification> ::=
<word>
| <stemmed word>

<distance> ::= <unsigned integer>

<unsigned integer> ::=
!'! See Subclause 5.3, <literal>, in part 2 of ISO/IEC 9075

<unit> ::=
CHARACTERS

| WORDS
| SENTENCES
| PARAGRAPHS

<order> ::=
ANY ORDER
| IN ORDER

<Soundex expansion> ::=
SOUNDS LIKE <word>

<Fuzzy expansion> ::=
FUZZY FORM OF <word>

<Broader Term expansion> ::=
THESAURUS <thesaurus specification>
EXPAND BROADER TERM OF <text literal>
[FOR <thesaurus expansion count> { LEVEL. Y JLEVELS }]

<thesaurus specification> ::=
<double quote> <thesaurus name representation> <double quote>

<thesaurus name representation> ::= <thé€selirus name character>...
<thesaurus name character> ::= !! SeelNDescription
<thesaurus expansion count> ::= <unsigned integer>

<Narrower Term expansion> ::=
THESAURUS <thesaurus specification>
EXPAND NARROWER TERM QF)<text literal>

[FOR <thesaurus expamsion count> { LEVEL LEVELS }]

<Synonym expansion> ::=
THESAURUS <thesaurwus.specification>
EXPAND SYNONYMA\TERM OF <text literal>

<Preferred Term expansion> ::=
THESAURUS <thesaurus specification>
EXPAND PREFERRED TERM OF <text literal>

<Related Term expansion> ::=
THESAURUS <thesaurus specification>
EXPAND RELATED TERM OF <text literal>

<TopsTerm expansion> ::=
THESAURUS <thesaurus specification>
EXPAND TOP TERM OF <text literal>

<context condition> ::=
<context argument> IN SAME <context unit> AS
<context argument> [ { AND <context argument> } ... ]

<context unit> ::=
SENTENCE
| PARAGRAPH

<context argument> ::=
<text literal>
| <text literal list>
| <expansion function invocation>
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<text literal list> ::=
<left paren> <text literal>
[ { <comma> <text literal> } ... ] <right paren>

<about expansion> ::=
IS ABOUT <word or phrase>

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

NOTE 13 Alist of FT_Pattern <FT_KeyWord>s is given in Subclause 5.3.2, "FT_Pattern Key Words".

a) A <word representation> is a non-empty sequence of <word representation part>s. A <word
Tepresentation part> is either a <word representation characier> or a <doublequote symbol>.
The set of <word representation character>s does not contain <double quote>. Other than-tha,
the set of <word representation character>s is implementation-defined; though not enforéed-by
this standard, it is intended that the corresponding rules reflect the characteristics of the specifi
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 leastone
character that is not treated as a wild card character.

)

If a <word representation> WR is immediately contained in a <word> or <phrase> which
immediately contains an <escape specification> ES, then let E be the <esc¢ape representation
character> immediately contained in ES. E shall be followed by either /%', or * . If WR

contains either a '%' or an'_' that is preceded by E, those characters represent a '%' oran ',

and not a wild card character. If an E is preceded by an E, the Segond E does not represent ar
<escape representation character>. E shall be followed by either E. ‘%’, or * ’

A <Broader_Term expansion>, <Narrower_Term expansjon>, <Synonym_Term expansion>,
<Preferred_Term expansion>, <Related_Term expansion>, or <Top_Term expansion> shall nqgt
contain a <stemmed word> or <stemmed phrase>,

b) A <phrase representation> is a sequence (two ormore values) of <phrasepart representation>$.
It is implementation-defined whether a specifie:<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 whigh
the phrase is being expressed. A <phrasepart representation> shall contain at least one <worg
representation>.

NOTE 14 If a <phrasepart representation> PPR is simply contained in a <phrase> which specifies an
<escape specification> ES, thenletE be the <escape character> immediately contained in ES. If PPRis
E% then PPR does not represent’an optional word.

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

d) A <word> simply“contained in a <Soundex expansion> or <Fuzzy 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 a wild
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 is treated as a wild card character, nor shall it simply contain an <escape
specification>.

48 Full-Text Types © ISO/IEC 2003 - All rights reserved


https://iecnorm.com/api/?name=600b60100719e1b58a10e040dd6f4078

ISO/IEC 13249-2:2003(E)

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

CHARACTERS
WORDS
SENTENCE
SENTENCES
PARAGRAPH
PARAGRAPHS

Functionality depending on a certain document unit need only be supported if that document unit
is supported. The document units supported are implementation-defined.

4) The characters <thesaurus name character> that can be used to construct thesaurus names are
implementation-defined.

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

a) If Pis a <search expression> of the form SE <vertical bar> ST, then the result.of
T.Contains (P)
is
Case:
i) 1 (one), if
(T.Contains (SE) = 1) OR (T.Contains (ST = 1)
is True.
ii) O (zero), if
(T.Contains (SE)

1) OR (T.Contains (ST)

1)
is False.
i) Otherwise, the null value.

b) If Pis a <search term> of the form ST.<ampersand> SF, then the result of
T.Contains (P)
is
Case:
i) 1 (one), if
(T.Contains (ST) = 1) AND (T.Contains(SF) = 1)
is True,
ii) O (zero); if
(T.Contains (ST) = 1) AND (T.Contains(SF) = 1)
is False.

iii) Otherwise, the null value.
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c) If Pis a <search factor> of the form NOT SP, then the result of
T.Contains (P)
is
Case:
i) 1 (one), if
NOT T.Contains (SP)
is True.
ii) O (zero), if
NOT T.Contains (SP)

is False.
iii) Otherwise, the null value.
d) If Pis a <word> W or a <stemmed word> W, then:

i) If W does 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 be an FT_TextLiteral or an FT_StemmedWord value such that
W = STL.StrctPattern to FT Pattern()
The result of
T.Contains (W)
is
Case:
i) 1 (one), if
STL.Contains (T)
is True.
ii) O (zero), if
STL.Contains(I)
is False.
iii) Otherwise, the-null value.

(i.e. Contains'returns 1 (one) if T contains at least one token which matches W (if no <stemmeq
word> has been specified), or T contains at least one token the stem of which matches the stem
of W (if <stemmed word> has been specified).)

NOTE\15 A word pattern W may contain wild card characters '_' (denoting a single character from the
chardcter set of <search expression>) or '%' (denoting a string of any length (zero or more) composed of
characters from the character set of <search expression>).
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e) If Pis a <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 be an FT_Phrase or an FT_StemmedPhrase value such that
PHR = SPP.StrctPattern to FT Pattern()

then the result of

T Contains (PHR)

is
Case:
i) 1 (one), if
SPP.Contains (T)
is True.
ii) O (zero), if
SPP.Contains (T)
is False.
iii) Otherwise, the null value.

(i.e. Contains returns 1 (one) if T contains a sequencé.of tokens which match PHR. The mdtch
condition details are given in Subclause 6.6, "FT{Phrase Type and Routines", and in Subclause
6.7, "FT_StemmedPhrase Type and Routines*.)

NOTE 16 A token of PHR may be composed of\wild card characters only. If such a token consists pf one
or more '%'s, then it denotes an optional word,

f) If P is a <Proximity expansion> PFI, then let TL1 be <token list1> and TL2 be <token list2>,
Augment both TL7 and TL2 such.that'every occurrence of a <word>, or <stemmed word> which
does not specify a <language specification> is adorned by a <language specification> dendting
the default language. Additionally augment both TL7 and TL2 such that every occurrence qf
<stemmed word> which does not specify the optional key word STEMMED is adorned by this
missing optional key word.

Case:

i) If TL1 is a <Broader_Term expansion>, let SBT be an FT_BroaderTerm value such thaf TL1
is equalto_SBT.StrctPattern_to FT_Pattern(). Replace TL1 in PFI by the result of:

StrctPattern to FT Pattern (GetBroaderTerms (SBT.thesaurus,
SBT.startingTerm, SBT.expansionCnt))

If TL2 is a <Broader_Term expansion>, let SBT be an FT_BroaderTerm value such tha TL2
is equal to SBT.SfrctPattern_to FT_Pattern(). Replace TL2 in PFl by the result of:

StrctPattern to FT Pattern(GetBroaderTerms (SBT.thesaurus,

lak»Xsal ES Mo laki»Ysxl
==

r PN I S VA~ “ WY
St gTre¥if—oo = A= zTacEacrrasraacy ay)

ii) If TL1 is a <Narrower_Term expansion>, let SNT be an FT_NarrowerTerm value such that
TL1 is equal to SBT.StrctPattern_to_FT_Pattern(). Replace TL1 in PFI by the result of:

StrctPattern to FT Pattern (GetNarrowerTerms (SNT.thesaurus,
SNT.startingTerm, SNT.expansionCnt))

If TL2 is a <Narrower_Term expansion>, let SNT be an FT_NarrowerTerm value such that
TL2 is equal to SNT.StrctPattern_to FT_Pattern(). Replace TL2 in PFl by the result of:

StrctPattern to FT Pattern(GetNarrowerTerms (SNT.thesaurus,
SNT.startingTerm, SNT.expansionCnt))
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i) If TL1 is a <Synonym expansion>, let SST be an FT_Synonym value such that TL1 is equal
to SST.StrctPattern_to_FT_Pattern(). Replace TL1 in PFI by the result of:

StrctPattern to FT Pattern (GetSynonymTerms (SST.thesaurus,
SST.startingTerm))

If TL2 is a <Synonym expansion>, let SST be an FT_Synonym value such that TL2 is equal
to SST.StrctPattern_to FT_Pattern(). Replace TL2 in PFI by the result of:

StrctPattern to FT Pattern (GetSynonymTerms (SST.thesaurus,
SST.startingTerm))

iv) If TL1 is a <Preferred_Term expansion>, let SPT be an FT_PreferredTerm value such that
TL1is equal to SPT StrctPattern fto FT Pattern(). Replace TI.1 in PF| by the result of:

StrctPattern to FT Pattern(GetPreferredTerms (SPT.thesaurus,
SPT.startingTerm))

If TL2 is a <Preferred_Term expansion>, let SPT be an FT_PreferredTerm value-such that
TL2is equal to SPT.StrctPattern_to_FT_Pattern(). Replace TL2 in PFI by theresult of:

StrctPattern to FT Pattern (GetPreferredTerms (SPT.th&saurus,
SPT.startingTerm))

v) If TL1 is a <Related_Term expansion>, let SRT be an FT_RelatedTérm value such that TL|f
is equal to SRT.StrctPattern_to_FT_Pattern(). Replace TL1 in PFlby the result of:

StrctPattern to FT Pattern (GetRelatedTerms (SRT.thesaurus,
SRT.startingTerm) )

If TL2 is a <Related_Term expansion>, let SRT be an Fi\ RelatedTerm value such that TL
is equal to SRT.StrctPattern_to_FT_Pattern(). Replage TL2 in PFI by the result of:

StrctPattern to FT Pattern (GetRelate€dTerms (SRT.thesaurus,
SRT.startingTerm))

N

vi) If TL1 is a <Top_Term expansion>, let STT be’an FT_TopTerm value such that TL1 is equal
to STT.StrctPattern_to_FT_Pattern(). Replace TL1 in PFI by the result of:

StrctPattern to FT Pattesin (GetTopTerms (STT.thesaurus,
STT.startingTerm))

If TL2 is a <Top_Term expansion>, let STT be an FT_TopTerm value such that TL2 is equal
to STT.StrctPattern_to_FT, Pattern(). Replace TL2 in PFI by the result of:

StrctPattern & \FT Pattern (GetTopTerms (STT.thesaurus,
STT.startingTerm))

vii) If TL1 is a <Soundex expansion>, let SPHT be an FT_Soundex value such that TL17 is equal
to SPHT.StrctPattern_to FT_Pattern(). Replace TL1 in PFl by the result of:

StrctRattern to FT Pattern(GetSoundsSimilar (SPHT.spoken))

If TL21is @ <Soundex expansion>, let SPHT be an FT_Soundex value such that TL2 is equal
to SPHT.StrctPattern_to_FT_Pattern(). Replace TL2 in PFI by the result of:

StrctPattern to FT Pattern(GetSoundsSimilar (SPHT.spoken))
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viii) If TL1 is a <Fuzzy expansion>, let SFT be an FT_Fuzzy value such that TL1 is equal to
SFT.StrctPattern_to_FT_Pattern(). Replace TL1 in PFI by the result of:

StrctPattern to FT Pattern(GetSpelledSimilar (SFT.spelled))

If TL2 is a <Fuzzy expansion>, let SFT be an FT_Fuzzy value such that TL2 is equal to
SFT.StrctPattern_to_FT_Pattern(). Replace TL2 in PFI by the result of:

StrctPattern to FT Pattern(GetSpelledSimilar (SFT.spelled))
Let SPR be an FT_Proxi value such that
PFI = SPR.StrctPattern to FT Pattern()

then the result of

g) If Pis a <context condition> CCD, let n be the number of <context argument>s immediately,

T.Contains (PFI)
is
Case:
i) 1 (one), if
SPR.Contains (T)
is True.
ii) O (zero), if
SPR.Contains (T)
is False.

ii) Otherwise, the null value.

contained in CCD. For iranging from 1 to n, Iet.CA; be these <context argument>s. In eve
augment every occurrence of a <word>, <stemnmed word>, <phrase>, or a <stemmed phrg|
which does not specify a <language spegification> by a <language specification> that deno
the default language. Additionally, in every CA;, augment every occurrence of <stemmed W
or <stemmed phrase> which does not'specify the optional key word STEMMED by this mis
optional key word. Let CCDC be\the canonical form of CCD, which is obtained by replacing
every CA; as follows:

Case:
i) If CA;,is a <text literal>, replace CA; by:
(CA;)

ii) If CA;is ar<Broader_Term expansion>, let SBT be an FT_BroaderTerm value such that
equal to SBT.StrctPattern_to FT_Pattern(). Replace CA; by the result of:

StrctPattern to FT Pattern (GetBroaderTerms (SBT.thesaurus,
SBT.startingTerm, SBT.expansionCnt))

iilsIf CA; is a <Narrower_Term expansion>, let SNT be an FT_NarrowerTerm value such t
CA;is equal to SNT.StrctPattern_to_FT_Pattern(). Replace CA; by the result of:

y CA;
se>
es
ord>
5ing

CA,‘ is

nat

StrctPattern to FT Pattern (GetNarrowerTerms (SNT.thesaurus,

© ISO/IEC 2003 - All rights reserved

SNT.startingTerm, SNT.expansionCnt))

iv) If CA,is a <Synonym expansion>, let SST be an FT_Synonym value such that CA; is equal to

SST.StrctPattern_to_FT_Pattern(). Replace CA; by the result of:

StrctPattern to FT Pattern (GetSynonymTerms (SST.thesaurus,
SST.startingTerm) )

v) If CA;is a <Preferred_Term expansion>, let SPT be an FT_PreferredTerm value such that

CA;is equal to SPT.StrctPattern_to_FT_Pattern(). Replace CA; by the result of:

StrctPattern to FT Pattern(GetPreferredTerms (SPT.thesaurus,
SPT.startingTerm) )
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vi) If CA;is a <Related_Term expansion>, let SRT be an FT_RelatedTerm value such that CA,; is
equal to SRT.StrctPattern_to_FT_Pattern(). Replace CA; by the result of:

StrctPattern to FT Pattern(GetRelatedTerms (SRT.thesaurus,
SRT.startingTerm))

vii) If CA;is a <Top_Term expansion>, let STT be an FT_TopTerm value such that CA; is equal
to STT.StrctPattern_to_FT_Pattern(). Replace CA; by the result of:

StrctPattern to FT Pattern (GetTopTerms (STT.thesaurus,
STT.startingTerm) )

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

StrctPattern to FT Pattern(GetSoundsSimilar (SPHT.spoken))

ix) If CA;is a <Fuzzy expansion>, let SFT be an FT_Fuzzy value such that CA; is equale
SFT.StrctPattern_to_FT_Pattern(). Replace CA; by the result of:

StrctPattern to FT Pattern(GetSpelledSimilar (SFT.speliled))
x) Otherwise, CA; is left unchanged.
Let SCR be an FT_Context value such that
CCDC = SCR.StrctPattern to FT Pattern()
Then the result of
T.Contains (CCDC)
is
Case:
i) 1 (one), if
SCR.Contains (T)
is True.
ii) O (zero), if
SCR.Contains (T)
is False.

iii) Otherwise, the null value.

=

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

B SPSE.StrctPattern to FT Pattern()

then-the result of

Case:
i) 1 (one), if
SPSE.Contains (T)

is True.
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ii) O (zero), if
SPSE.Contains (T)
is False.
ii) Otherwise, the null value.

i) If Pis a <Soundex expansion> SF/, augment SF/ such that the occurrence of a <word> 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.Contains (SFI)
is
Case:
i) 1 (one), if
SS50.Contains (T)
is True.
ii) O (zero), if
SSO.Contains (T)
is False.
iii) Otherwise, the null value.

j) If Pis a <Fuzzy expansion> FFI, augment FF/ 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 SFO be an FT_Fuzzy value such that

FFI = SFO.StrctPattern to ET Pattern()
then the result of

T.Contains (FFI)
is the result of

SFO.Contains (R)

k) If Pis a <Broader_Term expansion> BF/, augment BF/ such that every occurrence of a <wgrd>
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_BroaderTerm value such that

BFI =\SBT.StrctPattern to FT Pattern()

then the résult of
T.Contains (BFI)

is

Case:
i) 1 (one), if
SBT.Contains (T)

is True.
ii) O (zero), if
SBT.Contains (T)

is False.
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iii) Otherwise, the null value.

NOTE 17 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
"GetBroaderTerms Function" the expansion of <text literal> immediately contained in <Broader_Term
expansion > is carried on until no further expansion term can be found.

I) If Pis a <Narrower_Term expansion> NF/, augment NF/ 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_NarrowerTerm value such that

NFI = SNT.StrctPattern to FT Pattern()

then the result of
T.Contains (NFI)

is
Case:
i) 1 (one), if
SNT.Contains (T)
is True.
ii) O (zero), if
SNT.Contains (T)
is False.
ii) Otherwise, the null value.

NOTE 18 If FOR <thesaurus expansion count> LEVELS has not been specified, then according to
the specification of Subclause 6.12.3, "StrctPattern.to_FT_Pattern Method" and Subclause 6.12.5

"GetNarrowerTerms Function" the expansion of stext literal> immediately contained in <Narrower_Term
expansion > is carried on until no further expansion term can be found.

m) If Pis a <Synonym expansion> SYF/, augment SYF/ such that every occurrence of a <word> of 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.StrctPatteun to FT Pattern()
then the result of
T.Contains (SYFI)
is
Case:
i) 1 (one), if
SSZEContains (T)
is_True.
ii)O (zero), if

is False.

ii) Otherwise, the null value.

56 Full-Text Types © ISO/IEC 2003 - All rights reserved


https://iecnorm.com/api/?name=600b60100719e1b58a10e040dd6f4078

ISO/IEC 13249-2:2003(E)

n) If Pis a <Related_Term expansion> RTF/, augment RTF/ 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.Contains (RTFI)
is
Case:

i) 1 (one), if
SRT.Contains (T)

is True.
ii) O (zero), if
SRT.Contains (T)
is False.
iii) Otherwise, the null value.

o) If Pis a <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_PreferredTern}
such that

PTFI = SPT.StrctPattern to FT Pattewn ()
then the result of
T.Contains (PTFI)
is
Case:
i) 1 (one), if
SPT.Contains (\])
is True.
ii) O (zero), if
SPT.Contains (T)
is False:
ii) Otherwise, the null value.

p) If Ris’a <Top_Term expansion> TTFI, augment TTF/ such that every occurrence of a <wor
a,<phrase> which does not specify a <language specification> is adorned by a <language
specification> denoting the default language. Let STT be an FT_TopTerm value such that

value

0> or

el = olrlT.otrctrattern to rl Fatterni)
then the result of
T.Contains (TTFI)
is
Case:
i) 1 (one), if
STT.Contains (T)

is True.
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ii) O (zero), if
STT.Contains (T)
is False.
iii) Otherwise, the null value.

q) If Pis an <about expansion> IAFI, augment I/AF/ 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 SIA be an FT_IsAbout value such that

TAFI = SIA.StrctPattern to FT Pattern()

then the result of

T.Contains (IAFI)
is
Case:
i) 1 (one), if
SIA.Contains (T)
is True.
ii) 0 (zero), if
SIA.Contains (T)
is False.
iii) Otherwise, the null value.

6) Lgt T be a FullText value. Let P be an FT_Pattern value of the form a <search expression> that is 3
<word> or a <phrase>. The value of T.NumberOfMatches(P) is determined by the following:

q) If Pis a <word> W, then:

If W does not immediately contain a <language specification>, then augment W with <language
specification> denoting the default language.

Let STL be an FT_TextLiteral such that
W = STL.StrctPattern ®06 FT Pattern()

The result of
T.NumberOfMatches (W)

STL.NumberOfMatches (T)

b) If Pis aphrase PHR, then:

If PHR~does not immediately contain a <language specification>, then augment PHR with
<language specification> denoting the default language.

et SPP he an FT Phrase value such that
PHR = SPP.StrctPattern to FT Pattern()

the result of
T.NumberOfMatches ( PHR)

SPP.NumberOfMatches (T)
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FT_Pattern Key Words
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This subclause contains a list of all the <FT_KeyWord>s allowed in the FT_Pattern type. They are

provided here for easy reference.

Description

1) The <FT_KeyWord>s allowed in the FT_Pattern type are:

<FT_ KeyWord>

ABOUT | AND | ANY | AS | BROADER | CHARACTERS | ESCAPE
[ EXPAND | FOR | FORM [ FROM [ FUzZZY | IN | IS5 | LEVEL [ LEVELS
| LIKE | NARROWER | NEAR | NOT | OF | ORDER | PARAGRAPH
| PARAGRAPHS | PREFERRED | PROXIMITY | RELATED | SAME
| SENTENCE | SENTENCES | SOUNDS | STEMMED | SYNONYM | TERM
| THESAURUS | TOP | WITHIN | WORDS

Latin upper case letter> are as follows:

Latin lower case letter>
See Subclause 5.1,
ISO/IEC 9075

<simple
W

<simple
N

Latin upper case letter>
See Subclause 5.1,
ISO/IEC 9075

<FT_KeyWord>s are insensitive to the case, i.
<simple Latin lower case letter> contained in a candidate <FT_KeyWord> shall be effectively trg
as the corresponding <simple Latin upper case letter>. <simple Latin lower case letter> and <si

<SQL terminal charact€r3;

<SQL terminal character>,

e., for the purposes of identifying.the <key word>fs, any
pated

mple

in part 2 of

in part 2 of
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6

Structured Search Pattern Types

ISO/IEC 13249-2:2003(E)

The Structured Search Pattern types in this family provide for the construction of structured search

patterns. The types form the following subtype families:

6.1
Py
Th

0oC|

FT_Any

FT_Primary (not instantiable)
FT_WordOrPhrase (not instantiable)

A

FT_TextLiteral

FT_StemmedWord

FT_Phrase

——— T —StemmedPhrase

FT_Proxi
FT_Soundex
FT_Fuzzy
FT_BroaderTerm
FT_NarrowerTerm
FT_Synonym
FT_PreferredTerm
FT_RelatedTerm
FT TopTerm
FT_IsAbout
FT_Context
FT_ParExpr

FT_Term
FT_Expr
FT_PhraseList

FT_Any Type and Routines

FT_Any Type

rpose

Ddfinition

CREATE TYPE FT Any

AS (

Tokens FE\WordOrPhrase ARRAY[FT MaxArrayLength]

)
INSTANTIABLE

NOT EINAL

METHOD Contains

(text FullText)
RETURNS BOOLEAN

LANGUAGE SQL

e FT_Any type provides facilities for the.construction of a structured search pattern that represents a
muyltiset of FT_WordOrPhrase values and for testing whether at least one member of such a multisqt
Curs in a given FullText value.

© ISO/IEC 2003 - All rights reserved

DETERMINISTIC

CONTAINS SQL

CALLED ON NULL INPUT,

CONSTRUCTOR METHOD FT Any

(tokens FT WordOrPhrase ARRAY[FT MaxArrayLength])

RETURNS FT Any
SELF AS RESULT

LANGUAGE SQL

DETERMINISTIC

CONTAINS SQL

CALLED ON NULL INPUT
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Definitional Rules
1) FT_MaxArraylLength is the implementation-dependent maximum length for an array.
Description
1) The FT_Any type provides:
a) an attribute Tokens,
b) a method Contains(FullText),
c) a method FT_Any(FT_WordOrPhrase ARRAY).
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6.1.2

Purpose

Contains Method

Search a FullText value for an FT_Any.
Definition

CREATE METHOD Contains
(text FullText)
RETURNS BOOLEAN
FOR FT Any
BEGIN

ISO/IEC 13249-2:2003(E)

DECLARE resultValue BOOLEAN;
DECLARE lent INTEGER;
DECLARE lena INTEGER;

SET TokArray = text.Tokenize();

IF TokArray IS NULL THEN
SET lent = NULL;
ELSE
SET lent = CARDINALITY (TokArray);
END IF;
IF SELF IS NULL THEN
SET lena = NULL;
ELSEIF SELF.Tokens IS NULL THEN
SET lena = NULL;

END IF;

IF lent IS NULL AND lena IS NULL THEN
RETURN UNKNOWN;
ELSEIF lent = 0 OR lena =*0» THEN
SET resultValue = FALSE;
ELSEIF lent <> 0 AND léna IS NULL OR
lent IS NULL AND lena <> 0 THEN
RETURN UNKNOWN;
ELSE SET resultValue =
(WITH
Templ (BasT) AS (
VALUES (1)
UNION
SELECT

WHEN FALSE THEN 1
WHEN TRUE THEN 3
ELSE 2
END
FROM UNNEST (SELF.Tokens)

)
Temp? AS (

DECLARE TokArray FullText Token ARRAY[FT MaxArrayLength];

ELSE SET lena = CARDINALITY (SELF.ZIokens);

CASE ta.wop.Contains (text)

AS ta(wop)

SELECT MAX (BasI) FROM Templ

)

SELECT ARRAY[FALSE, UNKNOWN, TRUE] [BasI]

)
END IF;
RETURN resultValue;
END
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FROM Temp2
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Definitional Rules
1) FT_MaxArraylLength is the implementation-dependent maximum length for an array.
Description
1) The method Contains(FullText) takes the following input parameters:
a) a FullText value text.

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

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

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

3) Contains(FullText) returns:
Case:

q) False, if either text. Tokenize() or SELF.Tokens is empty, or for every elementB of SELF.Tokeps
B.Contains (text)

is False.

b) True, if there exists one element B of SELF.Tokens, such that
B.Contains (text)

is True;

d) Otherwise, Unknown. In particular, this result is obtained if:

i) Any of text or text. Tokenize() is the null value, and SELF or SELF.Tokens is the null value.

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

iii) SELF or SELF.Tokens is the null valueybut 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 CONSTRUCTOR METHOD FT Any
(tokens FT WordOrPhrase ARRAY[FT MaxArrayLength])
RETURNS FT Any
FOR FT Any
RETURN SELF.Tokens (tokens)

DinnitionaI Rules

1) FT_MaxArrayLength is the implementation-dependent maximum length for an array.
Dgscription
1) The method 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 d
terms.

=
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6.2 FT_Primary Type and Routines

6.2.1 FT_Primary Type
Purpose

The FT_Primary type is the maximal supertype of a number elementary search pattern types. It provides
a facility for negating any search pattern the type of which is a subtype of FT_Primary.

Definition
CREATE TYPE FT Primary

Wi
T\

NOT tag BOOLEAN

)
NOT INSTANTIABLE
NOT FINAL

METHOD Contains
(text FullText)
RETURNS BOOLEAN
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
CALLED ON NULL INPUT,

METHOD StrctPattern to FT Pattern()
RETURNS FT Pattern
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
CALLED ON NULL INPUT

Descrjiption
1) The FT_Primary type provides:
) an attribute NOT _tag,
) a method Contains(FullText),
d) a method StrctPattern_to_Pattern().

2) Values of FT_Primary cannot be created. Only values of instantiable subtypes of FT_Primary can b
created.

o QO

[
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6.2.2 Contains Method

Purpose

Search a FullText value for an FT_Primary value.

Definition

CREATE METHOD Contains
(text FullText)
RETURNS BOOLEAN
FOR FT Primary
RETURN TRUE

ISO/IEC 13249-2:2003(E)

DJscription

a) a FullText value text.

N

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

The method Contains(FullText) is a dummy method that will never be called sincethere 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 value to an FT_Pattern value.
Definition
CREATE METHOD StrctPattern to FT Pattern ()
RETURNS FT Pattern

FOR FT Primary
BEGIN

DECLARFE resultValue CHARACTER VARYING (FT MaxPatternlength);

SET resultValue = '" "'; —-- dummy result

RETURN CAST (resultValue AS FT Pattern);
END

Definitional Rules

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

e method StrctPattern_to FT_Pattern() has no input parameters.
2) TH

e method StrctPattern_to FT_Pattern() is a dummy method thatwill never be called since there
ar

e no FT_Primary values which are not values of a subtype of ET._Primary.
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6.3 FT_WordOrPhrase Type and Routines

6.3.1 FT_WordOrPhrase Type
Purpose

The FT_WordOrPhrase type is the proper supertype for the types FT_TextLiteral and FT_Phrase; it is not
instantiable.

Definition
CREATE TYPE FT WordOrPhrase

N Rm D
|\ 7 s i s i s s e 29 1 4 >

NOT INSTANTIABLE
NOT FINAL

OVERRIDING METHOD Contains
(text FullText)
RETURNS BOOLEAN,

OVERRIDING METHOD StrctPattern to FT Pattern()
RETURNS FT Pattern,

METHOD getWordArray ()
RETURNS FullText Token ARRAY[FT MaxArrayLength]
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
CALLED ON NULL INPUT

Ddfinitional Rules

1) FT_MaxArrayLength is the implementation-depéndent maximum length for an array.
Dgscription

1) The FT_WordOrPhrase type provides:

a) a method Contains(FullText),

b) a method StrctPattern_to_Pattern(),

¢) a method 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 FullText value for an FT_WordOrPhrase value.
Definition

CREATE METHOD Contains
(text FullText)
RETURNS BOOLEAN
FOR FT WordOrPhrase
RETURN TRUE

Descijiption
1) The method Contains(FullText) takes the following input parameters:
q) a FullText value text.

2) The method Contains(FullText) 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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6.3.3 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 WordOrPhrase
BEGIN
DECLARE resultValue CHARACTER VARYING(FT_MaXPatternLenCTth):

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

Ddfinitional Rules

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

Dgscription
1) The method StrctPattern_to_FT_Pattern() has no input parameters-

2) The method StrctPattern_to FT_Pattern() 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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6.3.4 getWordArray Method
Purpose

Generate an array representation while preserving ordering from an FT_WordOrPhrase value where
each array element contains a FullText_Token value representing a word.

Definition

CREATE METHOD getWordArray ()
RETURNS FullText Token ARRAY [FT MaxArrayLength]
FOR FT WordOrPhrase
RETURN CAST (ARRAY[] AS FullText Token ARRAY[FT MaxArraylLength])

Defin*ional Rules

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

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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6.4.1 FT_TextLiteral Type

Purpose

ISO/IEC 13249-2:2003(E)

The FT_TextLiteral type provides facilities for the construction of literal search patterns and for searching

of occurrences of literals in text.
Definition
CREATE TYPE FT TextLiteral

IR T LT <l

ol
OINDIOIN L I NMOTITCOUrrirraose

AS (
LitPart FullText Token,

EscapeSpec CHARACTER(1)
)
INSTANTIABLE
NOT FINAL

OVERRIDING METHOD Contains
(text FullText)
RETURNS BOOLEAN,

METHOD NumberOfMatches (text FullText)
RETURNS INTEGER
LANGUAGE SQL
DETERMINISTIC
READS SQL DATA
CALLED ON NULL INPUT,

RETURNS FT Pattern,

METHOD matches
(tok FullText Token)
RETURNS BOOLEAN
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
CALLED ON NULL/ INPUT,

METHOD Tokenize ()
RETURNS FTiTextLiteral ARRAY[1]
LANGUAGE SQL
DEFERMINISTIC
CONTAINS SQL
CALLED ON NULL INPUT,

CONSTRUCTOR METHOD FT_TextLiteral
(w FullText Token,

FT Language CHARACTER VARYING(FT MaxLanguageLength),

OVERRIDING METHOD StrctPattern £o“FT Pattern ()

Ladlnlg CUAARAUTER ARIING (D MaXLdIlIlgudgeLellgtll)')

RETURNS FT TextLiteral
SELF AS RESULT
LANGUAGE SQL
DETERMINISTIC

CONTAINS SQL

CALLED ON NULL INPUT,
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CONSTRUCTOR METHOD FT_TextLiteral

(w FullText Token,

Lang CHARACTER VARYING (FT MaxLanguageLength),
EscapeChar CHARACTER (1))

RETURNS FT_TextLiteral

SELF AS RESULT

LANGUAGE SQL

DETERMINISTIC

CONTAINS SQL

CALLED ON NULL INPUT,

OVERRIDING METHOD getWordArray ()

RETIDNG oo 1m EE P ARR
TR

(> = e T = T

R Maschrrarlonathd
Definlional 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 a language specification.

Descrjiption

1) The FT_TextLiteral type provides:
q) an attribute LitPart,
h) an attribute FT_Language,
d) an attribute EscapeSpec,
d) a method Contains(FullText),

) a method NumberOfMatches(FullText),
1) a method StrctPattern_to FT_Pattern(),
)
)
)
)

a method matches(FullText_Token),

(o]

a method Tokenize(),
a method getWordArray(),

|) a method FT_TextLiteral(FullText_Token, CHARACTER VARYING) and a method

FT_TextLiteral(FullText_Token, CHARACTER VARYING, CHARACTER),
K) a function EliminateDQS(FullText_Token),
) a function InsertDQS(FullText_Token).
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6.4.2 Contains Method

Purpose

Search a FullText value for an FT_TexiLiteral value.
Definition

CREATE METHOD Contains
(text FullText)
RETURNS BOOLEAN
FOR FTiTextLiteral
BEGIN
DECLARE resultValue BOOLEAN;

IF text.Tokenize() IS NULL THEN
RETURN UNKNOWN;

END IF;

IF CARDINALITY (text.Tokenize()) = 0 THEN
SET resultValue = FALSE;

ELSEIF CARDINALITY (SELF.Tokenize()) = 0 THEN
BEGIN

-- !'! See Description

END;
ELSE
SET resultValue =
(WITH
Templ (BasI) AS (
VALUES (1)
UNION
SELECT
CASE SELFE.Tokenize () [1] .matches (tt.token)
WHEN *F'ALSE THEN 1
WHENS TRUE THEN 3
ELSE 2
END
FROM\ UNNEST (text.Tokenize ()) AS tt (token)
) s
Temp2Z AS " (
SELECT MAX (BasI) FROM Templ
)
SELECT ARRAY [FALSE, UNKNOWN, TRUE] [BasI] FROM Temp?2
)G
END TIF;
RETURN (SELF.NOT tag = resultValue);
END

Déscription

1) The_ method Contains(FullText) takes the following input parameters:

a) a FullText value text

2) Let TL be the result of the invocation text. Tokenize() and TLE be elements of TL, normalized in an
implementation-defined way, and with leading and trailing blanks removed. Let T be the result of the
invocation SELF.Tokenize() and if the cardinality of T is one then let TE be the first element of T,
normalized in an implementation-defined way and with leading and trailing blanks removed. If
SELF.EscapeSpec is the null value, let TT be TE; otherwise, let TT be TE ESCAPE
SELF.EscapeSpec.
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a) Case:
i) If the cardinality of T is zero then it is implementation-defined whether
1) to let R be False, or

2) an exception condition is raised: SQL/MM Full-Text exception — effectively empty search
expression.

ii) If TL is empty, then let R be False.
iii) If
TLE NOT LIKE TT

is True for every element TLE of TL, with leading and trailing blanks removed from TLE, then
let R be False.

iv) If TL contains at least one element TLE, with leading and trailing blanks removed, such that
TLE LIKE TT

is True, then let R be True.

v) Otherwise, let R be Unknown.

o

) Contains(FullText) returns:
Case:
i) Unknown, if SELF.NOT _tag is the null value.
i) R, if SELF.NOT_tag is True.
iii) Otherwise, NOT R.
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6.4.3 NumberOfMatches Method

Purpose

Indicates how many times an FT_TextLiteral value matches a FullText value.
Definition

CREATE METHOD NumberOfMatches
(text FullText)
RETURNS INTEGER
FOR FTiTextLiteral
BEGIN
DECLARE resultValue INTEGER;

IF NOT SELF.NOT tag THEN
BEGIN

-- !! See Description
END;
END IF;
IF text.Tokenize () IS NULL THEN
RETURN CAST (NULL AS INTEGER);
END IF;
IF CARDINALITY (text.Tokenize()) = 0 THEN
SET resultValue = 0;
ELSEIF CARDINALITY (SELF.Tokenize()) = Q)THEN
BEGIN

-- 1! See Description
END;
ELSE
SET resultValue =
(WITH
Templ (BasI) ASH(
VALUES-0)
UNION sALL
SELECT
CASE SELF.Tokenize () [1] .matches (tt.token)
WHEN FALSE THEN O
WHEN TRUE THEN 1
ELSE 0
END
FROM UNNEST (text.Tokenize()) AS tt(token)
)y
Temp2 (BasI) AS (
SELECT SUM(BasI) FROM Templ
)
SELECT BasI FROM Temp?2
)
END TF;
IF SELF.NOT tag IS UNKNOWN THEN
SET resultValue = CAST (NULL AS INTEGER) ;
END IF;
RETURN resultValue;
END

Description
1) The method NumberOfMatches(FullText) takes the following input parameters:

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

a) Case:
i) If the cardinality of T is zero, then it is implementation-defined whether
1) to let R be 0 (zero), or

2) an exception condition is raised: SQL/MM Full-Text exception — effectively empty search
expression.

i) If TL is empty, then let R be 0 (zero).

iii) Otherwise let R be the number of elements TLE of TL, with leading and trailing blanks
removed from TLE, such that

TLE LIKE TT
is True.
h) Case:
i) If SELF.NOT _tag is the null value, then NumberOfMatches(FullText).returns the null value.
ii) If SELF.NOT_tag is True, then NumberOfMatches(FullText) returns R.

iii) Otherwise, an exception is raised: SQL/MM Full-Text exception — inadmissible negation.
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6.4.4 StrctPattern_to_FT_Pattern Method
Purpose

Convert an FT_TextLiteral value to an FT_Pattern value.
Definition

CREATE METHOD StrctPattern to FT Pattern()
RETURNS FT Pattern
FOR FT_TextLiteral
BEGIN
DECLARE resultValue CHARACTER VARYING(FT_MaXPatternLendth):

SET resultValue = SELF.FT Language || ' "'
|| TRIM(BOTH ' ' FROM InsertDQS(SELF.LitPart))
|| CASE WHEN SELF.EscapeSpec IS NULL THEN
LI
ELSE
'" ESCAPE "' || SELF.EscapeSpec || '""!'
END;
IF SELF.NOT tag IS UNKNOWN THEN
SET resultValue = NULL;
ELSETF NOT SELF.NOT tag THEN

SET resultValue = 'NOT ' || resultValue;
END IF;
RETURN CAST (resultValue AS FT Pattern);

END
Ddfinitional Rules

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

Dgscription
1) The method StrctPattern_to_FT_Pattern()\has no input parameters.

2) StretPattern_to_FT_Pattern() convertsian FT_TextLiteral value into an FT_Pattern of the form
<word> or of the form NOT <word>,

3) In the course of initializing an HT_Pattern value, <double quote>s appearing in SELF.LitPart arg
taken care of by the functionasertDQS(FullText_Token). InsertDQS(FullText_Token) replaces|each
<double quote> in a tokeh by a <doublequote symbol>.

4) If SELF is the null value or SELF.NOT_tag is Unknown, then the result is the null value.
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6.4.5 matches Method

Purpose

Compare a FullText_Token value with an FT_TextLiteral value.
Definition

CREATE METHOD matches
(tok FullText Token)
RETURNS BOOLEAN
FOR FTiTextLiteral

RETURN (
CASE WHEN SELF.EscapeSpec IS NULL THEN
TRIM(BOTH ' ' FROM tok) LIKE
TRIM(BOTH ' ' FROM SELF.LitPart)
ELSE
TRIM(BOTH ' ' FROM tok) LIKE
TRIM(BOTH ' ' FROM SELF.LitPart) ESCAPE SELF.EscapeSpec
END
)
Descrjiption

1) The method matches(FullText_Token) takes the following input parameters:
q) a FullText_Token value tok.

2) matches(FullText_Token) compares tok and SELF using the LIKE\operator to return a BOOLEAN
vdlue.
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6.4.6 Tokenize Method

Purpose

Normalize the LitPart attribute of an FT_TextLiteral value.
Definition

CREATE METHOD Tokenize ()
RETURNS FT_TextLiteral ARRAY[1]
FOR FT_TextLiteral
BEGIN

-— !'! See Description

END
Déscription
The method Tokenize() has no input parameters.

2) Tokenize() normalizes SELF.LitPart in an implementation-defined way. Any wild card charactefs in
SELF.LitPart are preserved in the result of Tokenize(). In addition, it is implementation-defined
whether stop words are effectively included in the result, and if so, how’'they are represented.

However, this method shall treat stop words in the same way as the fFuliText method Tokenize().
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6.4.7 getWordArray Method

Purpose

Return a one element FullText_Token array from an FT_Tex{Literal value representing a single word.
Definition

CREATE METHOD getWordArray ()
RETURNS FullText Token ARRAY[FT MaxArrayLength]
FOR FT TextLiteral
RETURN ARRAY[TRIM(BOTH ' ' FROM SELF.LitPart)]

Definifional Rules
1) FT_MaxArrayLength is the implementation-dependent maximum length for an array.
Descrjiption

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

2) The method getWordArray() returns SELF.LitPart as a one element FullText_Token|array.
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6.4.8 FT_TextLiteral Methods
Purpose

Return a specified FT_TextLiteral value.
Definition

CREATE CONSTRUCTOR METHOD FT_TeXtLiteral
(w FullText Token,
Lang CHARACTER VARYING (FT MaxLanguageLength))
RETURNS FT TextLiteral
FOR FT Textliteral
RETURN SELF.LitPart (EliminateDQS (w)) .
FT Language (Lang) .NOT_ tag (TRUE)

CREATE CONSTRUCTOR METHOD FT TextLiteral
(w FullText Token,
Lang CHARACTER VARYING (FT MaxLanguageLength),
EscapeChar CHARACTER(1l))
RETURNS FT TextLiteral
FOR FT TextLiteral
RETURN NEW FT TextLiteral (w, Lang) .EscapeSpec (Escapelhar)

D¢scription

1) The method FT_TexiLiteral(FullText_Token, CHARACTER VARYING) takes the following input
parameters:

a) a FullText_Token value w,
b) a CHARACTER VARYING value Lang.

The method FT_TextLiteral(FullText_Token, CHARACTER VARYING, CHARACTER) takes thd
following input parameters:

N

a) a FullText_Token value w,
b) a CHARACTER VARYING value Lang,
c) a CHARACTER value EscapeChar.

In the process of initializing an FT. TextLiteral value, the appearance of <doublequote symbol>3
the token w is taken care of bythe function EliminateDQS(FullText_Token).
EliminateDQS(FullText_Token) replaces each <doublequote symbol> in a token by a <double
quote>.

w

n
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6.4.9 EliminateDQS Function

Purpose

Eliminate a double quote symbol from a FullText_Token value.
Definition

CREATE FUNCTION EliminateDQS
(w FullText Token)
RETURNS FullText Token
LANGUAGE SQL
DETERMINISTIC

CONTAINS SQL

CALLED ON NULL INPUT
BEGIN

-- !'l See Description

END
Descrjiption

1) The function EliminateDQS(FullText_Token) takes the following input parameters:

Q

) a FullText_Token value w.
2)

o

iminateDQS(FullText_Token) replaces each <doublequote symbol>'in w by a <double quote>.
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6.4.10 InsertDQS Function

Purpose

Insert a double quote symbol in a FullText_Token value.
Definition

CREATE FUNCTION InsertDQS
(w FullText Token)
RETURNS CHARACTER VARYING(FI_MaXPatternLength)
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
CALLED ON NULL INPUT
BEGIN

-- !'! See Description

END
Dédfinitional Rules

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

Déscription
1) The function InsertDQS(FullText_Token) takes the following input parameters:

a) a FullText_Token value w.

N

InsertDQS(FullText_Token) replaces each <double qdote> in a token by a <doublequote symbgI>.
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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 StemmedWord

MR m M T 1
ONDLoIv T TeXxcorcerar

INSTANTIABLE
NOT FINAL

OVERRIDING METHOD Contains
(text FullText)
RETURNS BOOLEAN,

OVERRIDING METHOD StrctPattern to FT Pattern()
RETURNS FT Pattern,

METHOD TokenizeAndStem()
RETURNS FT_TextLiteral ARRAY[1]
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
CALLED ON NULL INPUT,

CONSTRUCTOR METHOD FT StemmedWord
(sw FullText Token,
Lang CHARACTER VARYING (FT MaxLanguageLength))
RETURNS FT_ StemmedWord
SELF AS RESULT
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
CALLED ON NULL INPUT,

CONSTRUCTOR METHOD FT\StemmedWord

(sw FullText Token,

Lang CHARACTER- VARYING (FT MaxLanguageLength),
EscapeChar CHARACTER (1))

RETURNS BT\ StemmedWord

SELF AS RESULT

LANGUAGE: SQL

DETERMINISTIC

CONTAINS SQL

GABLED ON NULL INPUT

DefinTional Rules

1) FT_MaxLanguageLength is the implementation-defined maximum length for the character
representation of a language specification.

Description
1) The FT_StemmedWord type provides:
a) a method Contains(FullText),
b) a method StrctPattern_to FT_Pattern(),
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c) a method TokenizeAndStem(),

d) a method FT_StemmedWord(FullText_Token, CHARACTER VARYING) and a method
FT_StemmedWord(FullText_Token, CHARACTER VARYING, CHARACTER).
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6.5.2 Contains Method

Purpose
Search a FullText value for an FT_StemmedWord value.

Definition

CREATE METHOD Contains
(text FullText)
RETURNS BOOLEAN
FOR FT StemmedWord
BEGIN
DECLARE resultValue BOOLEAN;

IF text.TokenizeAndStem() IS NULL THEN
RETURN UNKNOWN;

END IF;

IF CARDINALITY (text.TokenizeAndStem()) = 0 THEN
SET resultValue = FALSE;

ELSEIF CARDINALITY (SELF.TokenizeAndStem()) = 0 THEN
BEGIN

-- 1! See Description

END;
ELSE
SET resultValue =
(WITH
Templ (BasI) AS (
VALUES (1)
UNION
SELECT
CASE SELF.TokénizeAndStem() [1] .matches (tt.token)
WHEN FAKSE THEN 1
WHEN TRUE THEN 3
ELSE 2
END
FROM UNNEST (text.TokenizeAndStem()) as tt (token)
)y
Temp2 AS\X
SELECI* MAX (BasI) FROM Templ
)
SELECGT ARRAY [FALSE, UNKNOWN, TRUE] [BasI] FROM Temp?2
)
END IF;
RETURN (SELF.NOT tag = resultValue);
END

Descrjiption
1) The method Contains(FullText) takes the following input parameters:

) a FullText value text

2) Let TL be the result of the invocation 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 the result of the invocation SELF.TokenizeAndStem() and if the cardinality
of T is one then let TE be the first element of T, normalized and reduced to stems in an
implementation-defined way, and with leading and trailing blanks removed. If SELF.EscapeSpec is
the null value, let TT be TE; otherwise, let TT be TE ESCAPE SELF.EscapeSpec.
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a) Case:
i) If the cardinality of T is zero then it is implementation-defined whether
1) to let R be False, or

2) an exception condition is raised: SQL/MM Full-Text exception — effectively empty search
expression.

ii) If TL is empty, then let R be False.
iii) If
TLE NOT LIKE TT

is True for every element TLE of TL, then let R be False.
iv) If TL contains at least one element TLE, such that
TLE LIKE TT
is True, then let R be True.
v) Otherwise, let R be Unknown.
b) Contains(FullText) returns:
Case:
i) Unknown, if SELF.NOT _tag is the null value.
i) R, if SELF.NOT_tag is True.
ii) 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 StemmedWord
BEGIN
DECLARE resultValue CHARACTER VARYING (FT MaxPatternLength):

SET resultValue = 'STEMMED FORM OF' || SELF.FT Language
[ """ || TRIM(BOTH ' ' FROM InsertDQS (SELF.LitPart))
|| CASE WHEN SELF.EscapeSpec IS NULL THEN

T
ELSE

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

IF SELF.NOT tag IS UNKNOWN THEN
SET resultValue = NULL;

ELSETIF NOT SELF.NOT tag THEN

SET resultValue = 'NOT ' || resultValue;
END IF;
RETURN CAST (resultValue AS FT Pattern);

END
Definitional Rules

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

Descijiption
1) ThHe method StrctPattern_to FT_Pattern(FT .StemmedWord) has no input parameters.

2) StyctPattern_to_FT_Pattern() converts annFT_StemmedWord value into an FT_Pattern value of the]
fofm <stemmed word> or of the form NOT <stemmed word>.

3) Injthe course of initializing an FT_‘Rattern value, <double quote>s appearing in SELF.LitPart are
taken care of by the function InsetDQS(FullText_Token). InsertDQS(FullText_Token) replaces eath
<double quote> in a token by.a)<doublequote symbol>.

4) If BELF is the null value orn 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 TokenizeAndStem()
RETURNS FT_TextLiteral ARRAY[1]
FOR FT StemmedWord
BEGIN

-- !'! See Description

END
Déscription
The method TokenizeAndStem() has no input parameters.

2) TokenizeAndStem() normalizes and stem-reduces SELF.LitPart in an implementation-defined way. In
addition, it is implementation-defined whether stop words are effectively included in the result, dnd if
so, how they are represented. However, this method shall treat stop werds’in the same way as the
FullText method TokenizeAndStem().
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6.5.5 FT_StemmedWord Methods

Purpose

Return a specified FT_StemmedWord value.
Definition

CREATE CONSTRUCTOR METHOD FT StemmedWord

(sw FullText Token,

Lang CHARACTER VARYING (FT MaxLanguageLength))
RETURNS FT StemmedWord

FOR FT StemmedWord

RETURN SELF.LitPart (EliminateDQS (sw)) .
FT Language (Lang) .NOT_ tag (TRUE)

CREATE CONSTRUCTOR METHOD FT StemmedWord
(sw FullText Token,
Lang CHARACTER VARYING (FT MaxLanguageLength),
EscapeChar CHARACTER(1l))
RETURNS FT StemmedWord
FOR FT StemmedWord
RETURN NEW FT StemmedWord(sw, Lang) .EscapeSpec (EscapeChar)

Definitional Rules

1) FT_MaxLanguageLength is the implementation-defined maximum length for the character
representation of a language specification.

Description

1) The method FT_StemmedWord(FullText_Token, CHARACTER VARYING) takes the following inpy
pdrameters:

—

q) a FullText_Token value sw,
h) a CHARACTER VARYING value Lang.

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

Q

) a FullText_Token value sw,
) a CHARACTER VARYING value Lang,
d) a CHARACTER value EscapeChar.

3) In|the process of initializing an FT_StemmedWord value, the appearance of <doublequote symbol>
infthe token sw is taken\care of by the function EliminateDQS(FullText_Token).
EllminateDQS(FullText”Token) replaces each <doublequote symbol> in a token by a <double
qyote>.

o

[
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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 phrases in text.

Definition
CREATE TYPE FT Phrase

N R T LT ol Dl
OINDIOIN L I NMOTITCOUrrirraose

AS (
PhrasePart FullText Token ARRAY[FT MaxArrayLength],
FT Language CHARACTER VARYING (FT MaxLanguageLength),
EscapeSpec CHARACTER (1)

)
INSTANTIABLE
NOT FINAL

OVERRIDING METHOD Contains
(text FullText)
RETURNS BOOLEAN,

METHOD NumberOfMatches (text FullText)
RETURNS INTEGER
LANGUAGE SQL
DETERMINISTIC
READS SQL DATA
CALLED ON NULL INPUT,

OVERRIDING METHOD StrctPattern £o“FT Pattern()
RETURNS FT Pattern,

OVERRIDING METHOD getWordArxay ()
RETURNS FullText Toker\ARRAY[FT MaxArrayLength],

METHOD TokenizePositioir()
RETURNS FT TokenPosition ARRAY[FT MaxArrayLength]
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
CALLED ONUNULL INPUT,

CONSTRUCTOR METHOD FT Phrase
(wlkEFullText Token ARRAY[FT MaxArrayLength],
Lang CHARACTER VARYING (FT MaxLanguageLength))
RETURNS FT_ Phrase
SELF AS RESULT
LANGUAGE SQL
DETERMINISTIC
CONTAINS SOL
CALLED ON NULL INPUT,

CONSTRUCTOR METHOD FT Phrase
(wl FullText Token ARRAY[FT MaxArrayLength],
Lang CHARACTER VARYING (FT MaxLanguageLength),
EscapeChar CHARACTER (1))
RETURNS FT_ Phrase
SELF AS RESULT
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
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CALLED ON NULL INPUT
Definitional Rules
1) FT_MaxArrayLength is the implementation-dependent maximum length for an array.

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

Description
1) The FT_Phrase type provides:
a) an attribute PhrasePart,
b

an attribute FT_Language,

an attribute EscapeSpec,

a method Contains(FullText),

a method NumberofMatches(FullText),

)
9
d)
)
1) a method StrctPattern_to FT_Pattern(),
)
)
)

(0]

a method getWordArray(),

o il (®]

a method TokenizePosition(),

a method FT_Phrase(FullText_Token ARRAY, CHARACTER VARYING) and a method
FT_Phrase(FullText_Token ARRAY, CHARACTER VARYING,\CHARACTER),

]) a function matches(FT_TokenPosition ARRAY, INTEGER, INTEGER, FT_TokenPosition
ARRAY, INTEGER, INTEGER, CHARACTER, CHARACTER VARYING),

K) a function prune(FT_TokenPosition ARRAY, INTEGER,"INTEGER).

2) An FT_Phrase value denotes an array of FullText_Token tokens which in turn represents a sequenge
oflwords. The array may be empty or the null value.

Tgkens may contain wild card characters '%' and " '. The '%' wild card denotes an arbitrary numbef
(zgro or more) of characters which are admissible within a token. An'_' wild card denotes one
arpitrary character out of the set of charagtérs which are admissible within a token.

A token may be the null value.

NOTE 19 FT_Phrase values are intentionally more general than <phrase>s which contain at least two <word
representation>s, none of which may;be a NULL string.

w
=

fla token exclusively consists of '%' wild card characters, then it denotes an optional word.
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6.6.2 Contains Method

Purpose

Search a FullText value for an FT_Phrase value.
Definition

CREATE METHOD Contains

(text FullText)

RETURNS BOOLEAN

FOR FT Phrase

BEGIN
DECLARE tokarray FT TokenPosition ARRAY[FT MaxArrayLength];
DECLARE resultValue BOOLEAN;
DECLARE lent INTEGER;
DECLARE tlen INTEGER;
DECLARE lenp INTEGER;
DECLARE plen INTEGER;
DECLARE canonicphr FT TokenPosition ARRAY[FT MaxArrdylilength];
DECLARE nmsk INTEGER;
DECLARE 1 INTEGER;

SET tokarray = text.TokenizePosition ('WORDS')%
IF tokarray IS NULL THEN
RETURN UNKNOWN;
END IF;
SET lent = CARDINALITY (tokarray):;
SET canonicphr = SELF.TokenizePositienh () ;
IF (SELF IS NULL OR canonicphr IS,.NULL) AND
lent <> 0 THEN
RETURN UNKNOWN;

END TIF;

SET lenp = CARDINALITY (cancondicphr) ;
SET nmsk = 0;

SET i = 1;

Ll: WHILE (i <= «dfenp) DO
IF canonicphgli].token SIMILAR TO '$%+' ESCAPE '$' THEN
SET nms$ky= nmsk + 1;
END IF;
SET ie=\\d + 1;
END WHILE) ‘L1;
IF lenty= 0 THEN
RETURN (FALSE = SELF.NOT_tag);

ENDNIF;
Tt lenp = 0 THEN
BEGIN
-- 1! See Description
END;
END IF;

SET tlen = tokarray[lent].position;
SET plen = canonicphr[lenp].position;

IF tlen < plen - nmsk THEN
RETURN (FALSE = SELF.NOT_ tag);
END TIF;
IF plen - nmsk = 0 THEN
RETURN (TRUE = SELF.NOT tag);
END IF;
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SET resultValue =

(WITH
Templ (BasI) AS (
VALUES (1)
UNION
SELECT
CASE (tok.position <= tlen + 1 - (plen - nmsk) AND
matches (tokarray, i, lent, canonicphr, 1, lenp,
SELF.EscapeSpec, SELF.FT Language))
WHEN FALSE THEN 1
WHEN TRUE THEN 3
ELSE 2
E=ND
FROM UNNEST (tokarray) WITH ORDINALITY AS toa(tok, 1)
)y
Temp2 AS (

SELECT MAX (BasI) FROM Templ
)
SELECT ARRAY[FALSE, UNKNOWN, TRUE] [BasI] FROM Temp2
)i
RETURN (SELF.NOT tag = resultValue);
END

Definitional Rules

1) FT_MaxArrayLength is the implementation-dependent maximum length-for an array.
Descirjiption
1) The method Contains(FullText) takes the following input parameters:

) a FullText value text.

2) If the first 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 itis implementation-defined whether an exceptipn

cdndition is raised: SQL/MM Full-Text exception~“nvalid search expression.

3) Lgt TL be the result of the invocation text. TokenizePosition('WORDS') and TLE be elements of TL.

nds

[2]

a) If TL is empty or it TLE.position of the last TLE is less than 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 is the null value, then let R be Unknown.
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c) If the cardinality of TPL is zero then it is implementation-defined whether
i) to let R be False, or

ii) an exception condition is raised: SQL/MM Full-Text exception — effectively empty search
expression.

d) If TPL represents optional words only, then let R be True.
e) Otherwise:

i) Let n be the number of elements of TPL. Let now be the number of optional words. Let STS
be a set of m arrays of FT_TokenPosition values where m is 2 to the power of n such that:

H—FRLis-an-elementof-STS-
2) Every other element of STS (if m > 1 (one)) is obtained from TPL as follows:

A) Remove one of the possible combinations of TPLESs representing optiohal word

®

B) For each removed TPLE, for each subsequent TPLE, say t, reduce,th€ value
t.position by 1 (one).

3) No two elements of STS are equal.

ii) Let ST be a sequence of L TLEs of TL and S2 an element of STS of the same length L| Forj
ranging from 1 to L, let S7;and S2; be elements of S7 and S2 réspectively. If
SELF.EscapeSpec is the null value, then let TT be S2;.token, *Otherwise, let TT be S2jtoken
ESCAPE SELF.EscapeSpec.

ii) Case:
1) If there exists some S7 and some S2 such that
S1; LIKE TT
is True for every j, then let R be True,

2) If for every possible pair (S71, S2)
S1; LIKE TT

is False for at least one j;.then let R be False.
3) Otherwise, let R be Unknown.

Contains(FullText) returns:

(02}

Case:
a) Unknown, if NOTutag is the null value.
b) NOT R, if NOT_tag is False.
c) Otherwise, R
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6.6.3 NumberOfMatches Method

Purpose

Indicates how many times an FT_Phrase value matches a FullText value.
Definition

CREATE METHOD NumberOfMatches
(text FullText)
RETURNS INTEGER
FOR FT Phrase
BEGIN
DECLARE tokarray FT TokenPosition ARRAY[FT MaxArrayLength];
DECLARE resultValue INTEGER;
DECLARE lent INTEGER;
DECLARE tlen INTEGER;
DECLARE lenp INTEGER;
DECLARE plen INTEGER;
DECLARE canonicphr FT TokenPosition ARRAY[FT MaxArrayLéndgthl];
DECLARE nmsk INTEGER;
DECLARE i INTEGER;

SET tokarray = text.TokenizePosition ('WORDS') ;

IF tokarray IS NULL THEN
RETURN CAST (NULL AS INTEGER) ;

END IF;

SET lent = CARDINALITY (tokarray);

SET canonicphr = SELF.TokenizePosition(y;

IF (SELF IS NULL OR canonicphr IS NULL)) AND lent <> 0 THEN
RETURN CAST (NULL AS INTEGER) ;

END IF;

SET lenp = CARDINALITY (canonicphh)<
SET nmsk = 0;

SET 1 = 1;

-- find tokens representingwan optional word
Ll: WHILE (i <= lenp) DO
IF canonicphr[i].token SIMILAR TO '$%+' ESCAPE 'S' THEN
SET nmsk = nmskd 1;
END TF;
SET 1 =1 + 1;
END WHILE L1;
IF lent = 0 THEN

RETURN 04

END IF;

IF lenp & (0 THEN
BEGIN

-- !l See Description
END;
END IF;
IF NOT SELF NOT tag THEN
BEGIN

-— See Description

END;
END IF;
SET tlen = tokarrayl[lent].position;
SET plen = canonicphr[lenp].position;
IF tlen < plen - nmsk THEN

RETURN O;
END TIF;
IF plen - nmsk = 0 THEN
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RETURN 1;
END IF;
SET resultValue =
(WITH
Templ (BasI) AS (
VALUES (0)
UNION ALL
SELECT
CASE (tok[i].position <= tlen + 1 - (plen - nmsk)

AND

matches (tokarray, i, lent, canonicphr, 1, lenp,

SELF.EscapeSpec, SELF.FT Language))
WHEN FALSE THEN O

DN TDTIT TLITN ]

Ddfinitional Rules

1

Déscription

1

ELSE 0
END
FROM UNNEST (tokarray) WITH ORDINALITY AS toa (tokyi)
),
Temp2 (BasI) AS (
SELECT SUM(BasI) FROM Templ

)
SELECT BasI FROM Temp2
);
IF SELF.NOT tag IS UNKNOWN THEN
SET resultValue = CAST(NULL AS INTEGER) ;
END IF;
RETURN resultValue;
END

FT_MaxArrayLength is the implementation-dependenymaximum length for an array.

The method NumberOfMatches(FullText) takes;the following input parameters:
a) a FullText value text.

If the first element of SELF.PhrasePart©r the last element of SELF.PhrasePart is a stop word, g
elements of SELF.PhrasePart are stop words, then it is implementation-defined whether an exd
condition is raised: SQL/MM Full~Fext exception — invalid search expression.

Let TL be the result of the invocation fext. TokenizePosition('WWORDS') and TLE be elements of
Every TLE represents sofne 'word of fext in an implementation-defined normalized way, with lea
and trailing blanks removed. It is implementation-defined whether no stop word of text, all stop
of text, or all stop words of text except for leading and trailing stop words are represented by so
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 wo
True.

Let TPL be the result of the invocation SELF.TokenizePosition() and let TPLE be the elements

TPL..Every TPLE represents some word of SELF.PhrasePart in an implementation-defined
nofmalized way with leading and trailing blanks removed. It is implementation-defined whether

rall
eption

TL.
ding
vords
me

ds is

Df

no

stop word of SELF.PhrasePart, all stop words of SELF.PhrasePart, or all stop words of

[l mll B il 129 Pot 4+ £ ] A H a4 HH 4 ol tadd TDJ -
O T TraSCTr art CALC P o ICaun yana—tramiTy - StOp- worldSarC TCpPreSTTinCU Uy - SUTMC— 7171 L1

implementation-defined way, provided stop word are dealt with in the same fashion by the
TokenizePosition methods of the FullText and FT_Phrase types.

5) Case:

© ISO/IEC 2003 - All rights reserved

a) If TL is empty or if TLE.position of the last TLE is less than TPLE.position of the last TPLE,
counting the TPLEs representing optional words, then let R be 0 (zero).

b) If either SELF, SELF.PhrasePart or text is the null value, then let R be Unknown.
c) If the cardinality of TPL is zero then it is implementation-defined whether

i) to let R be 0 (zero), or

not
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ii) an exception condition is raised: SQL/MM Full-Text exception — effectively empty search
expression.

d) If TPL represents optional words only, then let R be 1 (one).
e) Otherwise:

i) Let n be the number of elements of TPL. Let now be the number of optional words. Let STS
be a set of m arrays of FT_TokenPosition values where m is 2 to the power of n such that:

1) TPL is an element of STS.
2) Every other element of STS (if m > 1 (one)) is obtained from TPL as follows:

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

3) No two elements of STS are equal.

ii) Let S7 be a sequence of L TLEs of TL and S2 an element of STS of the same.length L. For j
ranging from 1 (one) to L, let S71;and S2; be elements of S7 and S2, respectively. If
SELF.EscapeSpec is the null value, then let TT be S2.token. Otherwiséy let TT be S2,.token
ESCAPE SELF.EscapeSpec.

ii) Let R be the number of all possible pairs (S7, S2) such that
S1; LIKE TT
is True.
6) Case:
) If SELF.NOT_tag is the null value, then NumberOfMéaiches(FullText) returns the null value.
) If SELF.NOT _tag is True, then NumberOfMatches(FullText) returns R.

d) Otherwise, an exception is raised: SQL/MM Full-Text exception — inadmissible negation.

o Q
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6.6.4 StrctPattern_to_FT_Pattern Method
Purpose

Convert an FT_Phrase value to an FT_Pattern value.
Definition

CREATE METHOD StrctPattern to FT Pattern()
RETURNS FT Pattern
FOR FT Phrase
BEGIN
DECLARE resultValue CHARACTER VARYING(FT_MaXPatternLenath):
DECLARE len INTEGER;
DECLARE i1 INTEGER;

IF SELF.PhrasePart IS NULL THEN
RETURN CAST (NULL AS FT Pattern);
END IF;
SET 1 = 1;
SET len = CARDINALITY (SELF.PhrasePart);
SET resultValue = SELF.FT Language || '"';
WHILE (i <= len) DO
SET resultValue = resultValue
|| InsertDQS (SELF.PhrasePart[i])
(I
SET 1 =1 + 1;
END WHILE;

SET resultValue = TRIM(TRAILING '\ FROM resultValue)
| | CASE WHEN SELF.EscapeSpec.IlS NULL THEN
T
ELSE
'" ESCAPE "' || SELF).EscapeSpec || '""!'
END;

IF SELF.NOT_tag IS UNKNOWN THEN
SET resultValue =“NULL;
ELSEIF NOT SELF.NOI\_tag THEN

SET resultValue = 'NOT ' || resultValue;
END IF;
RETURN CAST (£fesultValue AS FT Pattern);

END
Ddfinitional Rules

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

Dgscription

1) The-method StrctPattern_to FT_Pattern() has no input parameters.

2|) StretPattern_to_FT_Pattern() returns an FT_Pattern value of the form <phrase> or the form NO[T
mnaac.

3) If SELF or SELF.PhrasePart is the null value or SELF.NOT _tag is Unknown, then the result is the null
value.
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6.6.5 getWordArray Method
Purpose

Return a FullText_Token array from an FT_Phrase value representing a term consisting of a sequence of
words (phrases).

Definition

CREATE METHOD getWordArray ()

RETURNS FullText Token ARRAY [FT MaxArrayLength]

FOR FT Phrase

BEGIN
DECLARE ret FullText Token ARRAY[FT MaxArrayLength];
DECLARE len INTEGER;
DECLARE i INTEGER;

SET len = CARDINALITY (SELF.PhrasePart);
SET 1 = 1;
SET ret = CAST(ARRAY[] AS

FullText Token ARRAY[FT MaxArrayLengthl]) ;
Ll: WHILE (i <= len) DO
SET ret = ret ||
ARRAY [TRIM(BOTH ' ' FROM SELF.PhrasePart [iN)V];
SET 1 =1 + 1;
END WHILE L1;
RETURN ret;
END

Definitional Rules

1) FT_MaxArrayLength is the implementation-dependent:maximum length for an array.
Descirjiption

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

2) The method getWordArray() returns SELF,PhrasePart as a FullText_Token array such that the i-th
arfay element corresponds to the i-th element of SELF.PhrasePart. Leading and trailing blanks are
removed from the array elements.
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6.6.6 TokenizePosition Method

Purpose

Normalize the PhrasePart attribute of an FT_Phrase value.
Definition

CREATE METHOD TokenizePosition ()
RETURNS FT TokenPosition ARRAY[FT MaxArrayLength]
FOR FT Phrase
BEGIN

-- 1! See Description

END
Dgscription
The method TokenizePosition() has no input parameters.

2) TokenizePosition() normalizes SELF.PhrasePart in an implementation-defined way. Any wild card
characters in SELF.PhrasePart are preserved in the result of TokenizePosition() and
SELF.EscapeSpec is used as the <escape representation character>./In.addition, it is
implementation-defined whether stop words are effectively included inthe result, and if so, how(they
are represented. However, this method shall treat stop words in the same way as the FullText
method TokenizePosition(FullText_Token).
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6.6.7 FT_Phrase Methods
Purpose

Return a specified FT_Phrase value.
Definition

CREATE CONSTRUCTOR METHOD FT Phrase
(wl FullText Token ARRAY[FT MaxArrayLength],
Lang CHARACTER VARYING (FT MaxLanguageLength))
RETURNS FT_ Phrase
FOR FT Phrase
BEGIN
DECLARE i INTEGER;

IF wl IS NULL THEN

RETURN SELF;
END TIF;
SET SELF.FT Language = Lang;
SET SELF.NOT tag = TRUE;
SET SELF.PhrasePart =

CAST (ARRAY[] AS FullText Token ARRAY[FT MaxArraylLengthl]) ;
-- This method expects a list of FullText tokens
—-- where <doublequote symbol>s have not been
-- eliminated yet. Therefore, tokens in wl _may contain
-- <doublequote symbol>s that have to be tuurmed into
—-—- <double quote>s
SET 1 = 0;
Ll: WHILE (i < CARDINALITY(wl)) DO

SET SELF.PhrasePart = SELF.PhraseBRart

|| ARRAY[EliminateDQS (wl[i +N}1)1:;

SET 1 =1 + 1;
END WHILE L1;
RETURN SELF;

END

CREATE CONSTRUCTOR METHOD FT Phrase

(wl FullText Token ARRAY[}T_MaxArrayLength],

Lang CHARACTER VARYING (FT MaxLanguageLength),
EscapeChar CHARACTER(1Y)

RETURNS FT Phrase

FOR FT Phrase

RETURN NEW FT Phrase (wl, Lang) .EscapeSpec (EscapeChar)

Definitional Rules
1) FT_MaxArrayLength'is the implementation-dependent maximum length for an array.
Descirjiption

1) The methed FT_Phrase(FullText_Token ARRAY, CHARACTER VARYING) takes the following inpl
pdrameters:

—_

b) a CHARACTER VARYING value Lang.

2) The method FT_Phrase(FullText_Token ARRAY, CHARACTER VARYING, CHARACTER) takes the
following input parameters:

a) an array wl of FullText_Token values, representing a sequence of words,
b) a CHARACTER VARYING value Lang,
c) a CHARACTER value EscapeChar.
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6.6.8 matches Function

Purpose

Compare two FT_TokenPosition array values.
Definition

CREATE FUNCTION matches
(canonictext FT TokenPosition ARRAY[FT MaxArrayLength],

post INTEGER,
lent INTEGER,
canonicphr FT TokenPosition ARRAY[FT MaxArraylLengthl,
posp INTEGER,
lenp INTEGER,
EscapeChar CHARACTER(1l),
Lang CHARACTER VARYING (FT MaxLanguageLength))
RETURNS BOOLEAN
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
CALLED ON NULL INPUT
STATIC DISPATCH
BEGIN
RETURN
CASE
-—- pattern exhausted, match found
WHEN (posp > lenp) THEN
TRUE
-- text to be tested exhausted, no match found
WHEN (post + posp - 1 > len¥) THEN
FALSE
ELSE -- test successful™so far; continue
CASE
WHEN canonicphzy{posp].token NOT SIMILAR TO '$%+'
ESCAPE 'S$' THEN
canofdctext [post+posp-1].position -
eanonictext|[post].position =
canonicphr[posp] .position -
canonicphr([l] .position
AND
NEW FT TextLiteral (canonicphr[posp].token,
Lang, EscapeChar).
matches (canonictext [post+posp-1].token)
AND
matches (canonictext, post, lent, canonicphr,
posp+l, lenp, EscapeChar, Lang)
ELSE
matches (canonictext, post, lent,
prune (canonicphr, posp, lenp),
posp, lenp-1, EscapeChar, Lang)
OR
matches (canonictext . post lent canonicphr
posp+l, lenp, EscapeChar, Lang)
END
END;
END

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

2) FT_MaxLanguageLength is the implementation-defined maximum length for the character
representation of a language specification.
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Description

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

a) an array canonictext of FT_TokenPosition values, representing a sequence of words.
b) an INTEGER value post,
c) an INTEGER value lent,

d) an array canonicphr of FT_TokenPosition values, representing a sequence of words,

1) an INTEGER value lenp,
d) a CHARACTER value EscapeChar,

)
)
)
e) an INTEGER value posp,
)
)
) a CHARACTER VARYING value Lang.
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6.6.9 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 FUNCTION prune
(canonicphr FT TokenPosition ARRAY[FT MaxArrayLength],
posp INTEGER, lenp INTEGER)
RETURNS FT TokenPosition ARRAY[FT MaxArravliengthl
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
CALLED ON NULL INPUT
STATIC DISPATCH

BEGIN
DECLARE resultValue FT TokenPosition ARRAY[FT MaxArrayLength];
DECLARE i INTEGER;
SET 1 = 1;

Ll: WHILE (i < posp) DO
SET resultValue[i] = canonicphr[i];
SET 1 =1 + 1;

END WHILE L1;

L2: WHILE (i < lenp) DO

SET resultValue[i] = canonicph¥[i+1];
SET resultValue[i] =
resultValue[i] .position(resultValue[i].position - 1);

SET 1 =1 + 1;
END WHILE L2;

RETURN resultValue;
END

Ddfinitional Rules
1) FT_MaxArrayLength is the'itaplementation-dependent maximum length for an array.
Dgscription

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

a) an array-canonicphr of FT_TokenPosition values representing a sequence of words,
b) an INTEGER value posp which points to the element to be removed,

c)-an INTEGER value lenp which is the cardinality of canonicphr.

2) \Erom canonicphr, the function prune(FT_TokenPosition ARRAY, INTEGER, INTEGER) removgs the

Il o b [t} Il PO STl : 4 Il bl draite sl e H 1
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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 phrases in text.

Definition
CREATE TYPE FT_ StemmedPhrase

N R M Dl
OO - T rCIrrer

INSTANTIABLE
NOT FINAL

OVERRIDING METHOD Contains (text FullText)
RETURNS BOOLEAN,

OVERRIDING METHOD StrctPattern to FT Pattern()
RETURNS FT Pattern,

METHOD TokenizePositionAndStem()
RETURNS FT TokenPosition ARRAY [FT MaxArrayLength]
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
CALLED ON NULL INPUT,

CONSTRUCTOR METHOD FT_StemmedPhrase
(wl FullText Token ARRAY[FT MaxArraylLength],
Lang CHARACTER VARYING (FT MaxLanguwageLength))
RETURNS FT_ StemmedPhrase
SELF AS RESULT
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
CALLED ON NULL INPUT,

CONSTRUCTOR METHOD FT,StemmedPhrase
(wl FullText Token\ARRAY|[FT MaxArrayLength],
Lang CHARACTER“WARYING (FT MaxLanguageLength),
EscapeChar G@HARACTER (1))
RETURNS FT-StemmedPhrase
SELF AS RESULT
LANGUAGE\SQL
DETERMINISTIC
CONTATNS SQL
CALLED ON NULL INPUT

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 a language specification.

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

c) an attribute EscapeSpec,
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d) a method Contains(FullText),

) a method StrctPattern_to_FT_Pattern(),
f) a method TokenizePositionAndStem(),
)

g) a method FT_StemmedPhrase(FullText_Token ARRAY, CHARACTER VARYING) and a method
FT_StemmedPhrase(FullText_Token ARRAY, CHARACTER VARYING, CHARACTER).

2) An FT_StemmedPhrase value denotes an array of FullText_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.

e

A token may be the null value.

NOTE 20 FT_StemmedPhrase values are intentionally more general than <phrase>s, the latter containing at
least two <word representation>s, none of which may be a NULL string.

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

Purpose

Search a FullText value for an FT_StemmedPhrase value.
Definition

CREATE METHOD Contains
(text FullText)
RETURNS BOOLEAN
FOR FT StemmedPhrase
BEGIN
DECLARE tokarray FT TokenPosition ARRAY[FT MaxArrayLength];
DECLARE resultValue BOOLEAN;
DECLARE lent INTEGER;
DECLARE tlen INTEGER;
DECLARE lenp INTEGER;
DECLARE plen INTEGER;
DECLARE nmsk INTEGER;
DECLARE canonicphr FT TokenPosition ARRAY[FT MaxArraylLengthl];
DECLARE 1 INTEGER;

SET tokarray = text.TokenizePositionAndStem() ;
IF tokarray IS NULL THEN

RETURN UNKNOWN;
END IF;

SET lent = CARDINALITY (tokarray);

SET canonicphr = SELF.TokenizePositienAndStem() ;

IF (SELF IS NULL OR canonicphr IS NULL) AND lent <> 0 THEN
RETURN UNKNOWN;

END TIF;

SET lenp = CARDINALITY (canonicphr) ;
SET nmsk = 0;

SET i = 1;

Ll: WHILE (i <= lehp) DO
IF canonicpht[f].token SIMILAR TO '$%+' ESCAPE 'S$' THEN
SET nmsk*= nmsk + 1;
END IF;
SET i « A+ 1;
END WHILE {L1;
IF lenth= 0 THEN
RETURN (FALSE = SELF.NOT_tag);

END™NIF;
IENYenp = 0 THEN
BEGIN
== !! See Description
END;
END TIF;

SET tlen = tokarray[lent].position;
SET plen = canonicphr[lenp].position;
IF tlen < plen - nmsk THEN

RETURN (FALSE = SELF.NOT_ tag);
END TIF;
IF plen - nmsk = 0 THEN

RETURN (TRUE = SELF.NOT tag);
END IF;
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SET resultValue =

(WITH
Templ (BasI) AS (
VALUES (1)
UNION
SELECT
CASE (tok.position <= tlen + 1 - (plen - nmsk) AND
matches (tokarray, i, lent, canonicphr, 1, lenp,
SELF.EscapeSpec, SELF.FT Language))
WHEN FALSE THEN 1
WHEN TRUE THEN 3
S 2
END
FROM UNNEST (tokarray) WITH ORDINALITY AS toa(tok,\i)
)
Temp2 AS (

SELECT MAX (BasI) FROM Templ

)
SELECT ARRAY[FALSE, UNKNOWN, TRUE] [BasI] FROM-Temp?2
)i
RETURN (SELF.NOT tag = resultValue);
END

Dgfinitional Rules

1) FT_MaxArrayLength is the implementation-dependent maximumength for an array.
Dgscription

1) The method Contains(FullText) takes the following inpét parameters:

a) a FullText value text.

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

3) Let TL be the result of the invocation t€xt. TokenizePositionAndStem() and TLE be elements of [[L.

Every TLE represents some word of-fext reduced to its base reduced form and in an implementgation-
defined normalized way, with leading and trailing blanks removed. It is implementation-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 is
implementation-defined how they are effectively represented, provided their representation is sdich
that the result of comparing any two stop words is True.

4) Let TPL be the result of the invocation SELF. TokenizePositionAndStem(). Every element TPLE of
TPL represents(some word of SELF.PhrasePart reduced to its base reduced form and represerjted in
an implementation-defined normalized way, with leading and trailing blanks removed. ltis
implementation-defined whether no stop word of SELF.PhrasePart, all stop words of
SELF.RhrasePart, 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 dealf with
in the same fashion by the TokenizePositionAndStem methods of the FullText and
ET/StemmedPhrase types.

5) Case:

a) If TL is empty or TLE.position of the last TLE is less than 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 is the null value, then let R be Unknown.
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c) If the cardinality of TPL is zero then it is implementation-defined whether
i) to let R be False, or

ii) an exception condition is raised: SQL/MM Full-Text exception — effectively empty search
expression.

d) If TPL represents optional words only, then let R be True.
e) Otherwise:

i) Let n be the number of elements of TPL. Let now be the number of optional words. Let STS
be a set of m arrays of FT_TokenPosition values, where m is 2 to the power of n, such that:

H—FRLis-an-elementof-STS-
2) Every other element of STS (if m > 1 (one)) is obtained from TPL as follows:

A) Remove one of the possible combinations of TPLESs representing optional Wwords.

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

3) No two elements of STS are equal.

ii) Let S71 be a sequence of L TLEs of TL and let S2 be an element of §TS of the same length|L.
For jranging from 1 to L, let S7;and S2; be elements of S7 and S2(respectively. Let TT be
S2;.token.

iii) Case:
1) If there exists some S71 and some S2 such that
S1; LIKE TT
is True for every j, then let R be True.
2) If for every possible pair (S71, S2)
S1; LIKE TT
is False for at least one j, then let'R be False.
3) Otherwise, let R be Unknown,
6) Contains(FullText) returns:
Case:
a) Unknown, if NOT_tag is the null value.
H) NOT R, if NOT_tagis‘\False.
d) Otherwise, R.
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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 StemmedPhrase
BEGIN
DECLARE resultValue CHARACTER VARYING(FT_MaXPatternLendth):
DECLARE len INTEGER;
DECLARE i1 INTEGER;

IF SELF.PhrasePart IS NULL THEN
RETURN CAST (NULL AS FT Pattern);

END IF;

SET 1 = 1;

SET len = CARDINALITY (SELF.PhrasePart);

SET resultValue = 'STEMMED FORM OF ' || SELF.ET\Language || '""';

WHILE (i <= len) DO
SET resultValue = resultValue
|| InsertDQS (SELF.PhrasePart([i])
[ '
SET 1 =1 + 1;
END WHILE;

SET resultValue = TRIM(TRAILING,'Y' FROM resultValue) ||
CASE
WHEN SELF.EscapeSpec IS™NULL THEN
T
ELSE
'" ESCAPE "' | |WSELF.EscapeSpec || '"'
END;

IF SELF.NOT tag IS¢UNKNOWN THEN
SET resultValwe = NULL;
ELSEIF NOT SELEINOT tag THEN

SET resultValue = 'NOT ' || resultValue;
END IF;
RETURN CAST\(resultValue AS FT Pattern);

END

Ddfinitional Rules

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

Dgscription

1) Thé method StrctPattern_to FT_Pattern() has no input parameters.

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

3) If SELF or SELF.PhrasePart is the 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 TokenizePositionAndStem()
RETURNS FT TokenPosition ARRAY[FT MaxArrayLength]
FOR FT StemmedPhrase
BEGIN

-- 1! See Description

END
Definitional Rules
1) FT_MaxArrayLength is the implementation-dependent maximum length for an array.
Descirjiption
1) The method TokenizePositionAndStem() has no input parameters.

2) TgkenizePositionAndStem() normalizes and stem-reduces the sequence efwords represented by
SELF.PhrasePart in an implementation-defined way. In addition, it is.implementation-defined
whether stop words are effectively included in the result, and if so, how they are represented.
However, this method shall treat stop words in the same way as the FullText method
TakenizePositionAndStem().
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6.7.5 FT_StemmedPhrase Methods
Purpose

Return a specified FT_StemmedPhrase value.
Definition

CREATE CONSTRUCTOR METHOD FT StemmedPhrase
(wl FullText Token ARRAY[FT MaxArrayLength],
Lang CHARACTER VARYING (FT MaxLanguageLength))
RETURNS FT StemmedPhrase
FOR FT StemmedPhrase
BEGIN
DECLARE i INTEGER;

IF wl IS NULL THEN
RETURN SELF;
END IF;
SET SELF.NOT tag = TRUE;
SET SELF.FT Language = Lang;
SET SELF.PhrasePart =
CAST (ARRAY[] AS FullText Token ARRAY[FT MaxArrayLengthl]) ;
-- This method expects a list of FullText i toKens
-- where <doublequote symbol>s have not (béen
-- eliminated yet. Therefore, tokens im wl may contain
-- <doublequote symbol>s that have t& be turned into
-— <double quote>s
SET 1 = 0;
Ll: WHILE (i < CARDINALITY(wl)) DO
SET SELF.PhrasePart = SELF.PhrasePart
|| ARRAY[EliminateDQS (wl [N 11)1;
SET i = 1 + 1;
END WHILE L1;
RETURN SELF;
END

CREATE CONSTRUCTOR METHOD ET\StemmedPhrase
(wl FullText Token ARRAY[}T_MaxArrayLength],
Lang CHARACTER VARYING (FT MaxLanguageLength),
EscapeChar CHARACTER(1l))
RETURNS FT StemmedPhrase
FOR FT StemmedPhrase
RETURN NEW FTyStemmedPhrase (wl, Lang) .EscapeSpec (EscapeChar)

Ddfinitional Rules

—_

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

N

FT_MaxLanguageLength is the implementation-defined maximum length for the character
representation of a language specification.

Dgscription

The method FT_StemmedPhrase(FullText_Token ARRAY., CHARACTER VARYING) takes the|
following input parameters:

—_

a) an array wl of FullText_Token values, representing a sequence of words,
b) a CHARACTER VARYING value Lang.

2) The method FT_StemmedPhrase(FullText_Token ARRAY, CHARACTER VARYING, CHARACTER)
takes the following input parameters:

a) an array wl of FullText_Token values, representing a sequence of words,
b) a CHARACTER VARYING value Lang,
c) a CHARACTER value EscapeChar.
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3) In the process of initializing an FT_StemmedPhrase value, the appearance of <doublequote
symbol>s in the token wl/ is taken care of by the function EliminateDQS(FullText_Token).
EliminateDQS(FullText_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 Proxi
UNDER FT_ Primary

el L

o

TL1 FT TextLiteral ARRAY[FT MaxArrayLength],
TL2 FT TextLiteral ARRAY[FT MaxArrayLength],

dv INTEGER, -- distance value
du FullText Token, -- distance unit
ol FullText Token -- order indicator

)

INSTANTIABLE

NOT FINAL

OVERRIDING METHOD Contains
(text FullText)
RETURNS BOOLEAN,

OVERRIDING METHOD StrctPattern to FT Patte¥n()
RETURNS FT Pattern,

CONSTRUCTOR METHOD FT Proxi
(TokListl FT TextLiteral ARRAY [KT WMaxArrayLength],
TokList2 FT TextLiteral ARRAY(¥T MaxArrayLength],
DistanceValue INTEGER,
DistanceUnit FullText Token;
OrderIndicator FullText ,Token)
RETURNS FT_Proxi
SELF AS RESULT
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
CALLED ON NULININPUT

Dgfinitional Rules

1) FT_MaxArrayLengthis the implementation-dependent maximum length for an array.
Dgscription

1) The FT_PRroxitype provides:

a) an.attribute TL1,

b). an'attribute TL2,

¢) an attribute dv,

d) an attribute du,

e) an attribute oj,

f) a method Contains(FullText),

g) a method StrctPattern_to FT_Pattern(),
)

h) a method FT_Proxi(FT_TextLiteral ARRAY, FT_TextLiteral ARRAY, INTEGER, FullText_Token,
FullText_Token).
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6.8.2 Contains Method

Purpose

Search a FullText value for an FT_Proxi value.
Definition

CREATE METHOD Contains
(text FullText)
RETURNS BOOLEAN
FOR FT Proxi
BEGIN
DECLARE resultValue BOOLEAN;
DECLARE TokText FT TokenPosition ARRAY[FT MaxArrayLength];
DECLARE lent INTEGER;
DECLARE lentll INTEGER;
DECLARE lentl2 INTEGER;

IF SELF.du <> 'CHARACTERS' AND
SELF.du <> '"WORDS' AND
SELF.du <> 'SENTENCES' AND
SELF.du <> 'PARAGRAPHS' THEN
BEGIN

-— !! See Description
END;
END IF;

SET TokText = text.TokenizePosition (SELF.du);
IF TokText IS NULL THEN
SET lent = NULL;
ELSE
SET lent = CARDINALITY (TokText) ;
END IF;

IF SELF IS NULL OR SELF™TL]1 IS NULL THEN
SET lentll = NULL;
ELSE
SET lentll = CGARDINALITY (SELF.TL1);
END IF;

IF SELF IS NURL OR SELF.TL2 IS NULL THEN
SET lentld2 = NULL;
ELSE
SET WLentl?2 = CARDINALITY (SELF.TL2) ;
END IFE'

IENYent = 0 OR lentll = 0 OR lentl2 = 0 THEN
SET resultValue = FALSE;
ELSEIF lent IS NULL OR lentll IS NULL OR lentl2 IS NULL THEN
RETURN UNKNOUWN ;
ELSE
SET resultValue =
(WITH
ttTab (tp) AS (
SELECT tp FROM UNNEST (TokText) AS tt (p)
)y
tllTab (tok) AS (
SELECT tok FROM UNNEST (SELF.TL1) AS tt (tok)
)y
tl2Tab (tok) AS (
SELECT tok FROM UNNEST (SELF.TL2) AS tt(tok)
)y
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Templ (BasI) AS (
VALUES (1)
UNION
SELECT
CASE (ll.tok.Contains(
NEW FullText (ttl.tp.token, text.FT Language))
AND 12.tok.Contains(
NEW FullText (tt2.tp.token, text.FT Language))
AND tt2.tp.position
BETWEEN ttl.tp.position
- (SELF.dv + tt2.tp.corrvVal) *
(CASE SELF.oi

END)
AND ttl.tp.position
+ SELF.dv + ttl.tp.corrVal)
WHEN FALSE THEN 1
WHEN TRUE THEN 3
ELSE 2
END
FROM ttTab ttl, tllTab 11, ttTabgstt2, tl2Tab 12
)y
Temp2 AS (
SELECT MAX (BasI) FROM Templ

)
SELECT ARRAY[FALSE, UNKNOWN, TRUE] [BasI] FROM Temp2

)
END TIF;
RETURN (SELF.NOT tag = resultValue)w

END
Ddfinitional Rules

1) FT_MaxArrayLength is the implementationsdependent maximum length for an array.
Dgscription

The method Contains(FullText) takes\the following input parameters:

—_

a) a FullText value text.

2) Case:
a) If SELF.TL1, SELF.TLZ2 or the result of text. TokenizePosition(SELF.du) is empty, then let R|be
False.

b) If SELF, SELF.TL1, SELF.TL2 or the result of text. TokenizePosition(prox.du) is the null valye,
then let R be-Unknown.
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c) Otherwise, let TPS1 be the result of text. TokenizePosition(SELF.du); let TPS2 be the set of all
pairs (fp1, tp2) such that {p7 and {p2 are elements of TPS1, and

Case:
i) The order indication SELF.oi has the value 'IN ORDER' and the difference
tp2.pos - tpl.pos
is not negative and not greater than the distance value SELF.dv.

ii) The order indication SELF.oi has the value '"ANY ORDER'’ and the absolute value of the
difference

£n nos — tnl nao
is not greater than the distance value SELF.dv.

Let WPS be the set of all pairs (w1, w2) such that every w1 and every w2 is an element of
SELF.TL1 and SELF.TL2, respectively.

Case:
i) If there is at least one pair ({p1, tp2) and one pair (w71, w2) such that both
wl.Contains (NEW FullText (tpl.token), text.FT Lafiguage))
and
w2.Contains (NEW FullText (tpZ.token), text+FEI Language))
are True then let R be True.
ii) If for all pairs ({p1, tp2) and (w1, w2) both
wl.Contains (NEW FullText (tpl.token)y text.FT Language))
and
w2.Contains (NEW FullText (tpZstoken), text.FT Language))
are False then let R be False.
iii) Otherwise, let R be Unknown.

NOTE 21 The method Contains.is described in Subclause 6.4.2, "Contains Method" and Subclausq
6.5.2, "Contains Method".

3) Contains(FullText) returns:
Case:
d) Unknown, if SELF.NQOT _tag is the null value.
bH) NOT R, if SELF.NOT _tag is False.
d) Otherwise, R.
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6.8.3 StrctPattern_to_FT_Pattern Method
Purpose

Convert an FT_Proxi value to an FT_Pattern value.
Definition

CREATE METHOD StrctPattern to FT Pattern()
RETURNS FT Pattern
FOR FT Proxi
BEGIN
DECLARE resultValue CHARACTER VARYING(FT_MaXPatternLendth):

SET resultValue = CAST (StrctPattern to FT Pattern(SELF.TLI1)
AS CHARACTER VARYING(Ff_MaXPatternLength))

' NEAR '

CAST (StrctPattern to FT Pattern (SELF.TL2)

AS CHARACTER VARYING(FTﬁMaXPatternLength))

[l " WITHIN '

|| CAST (SELF.dv AS CHARACTER VARYING (FT MaxPatternLength))
[1 " ' || TRIM(BOTH ' ' FROM SELF.du)

[l " ' || TRIM(BOTH ' ' FROM SELF.oi);

IF SELF.NOT tag IS UNKNOWN THEN
SET resultValue = NULL;
ELSETF NOT SELF.NOT tag THEN

SET resultValue = 'NOT ' || resultVélue;
END IF;
RETURN CAST (resultValue AS FT Pattern);

END
Ddfinitional Rules

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

Dgscription

—_

The method StrctPattern_to FT. Pattern() has no input parameters.

N

StrctPattern_to_FT_Pattern(),returns an FT_Pattern value of the form <Proximity expansion> of the
form NOT <Proximity expansion>.

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.

W
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6.8.4 FT_Proxi Method
Purpose

Return a specified FT_Proxi value.
Definition

CREATE CONSTRUCTOR METHOD FT_Proxi
(TokListl FT TextLiteral ARRAY[FT MaxArrayLength],
TokList2 FT TextLiteral ARRAY[FT MaxArrayLength],
DistanceValue INTEGER,
DistanceUnit FullText Token,
OrderIndicator FullText Token)
RETURNS FT Proxi
FOR FT Proxi
RETURN SELF.TLI (TokListl) .TL2 (Toklist2).
dv (DistanceValue) .du (DistanceUnit) .
ol (OrderIndicator) .NOT_tag (TRUE)

Definitional Rules
1) FT_MaxArrayLength is the implementation-dependent maximum length for an array.
Descrjiption

1) The method FT_Proxi(FT_TextLiteral ARRAY, FT_TextLiteral ARRAYINTEGER, FullText_Token,
FyliText_Token) takes the following input parameters:

q) an array TokList1 of FT_TextLiteral elements, which represents a set of words,
b

g
d

€

) an array TokList2 of FT_TextLiteral elements, which represents a set of words,
) an INTEGER value DistanceValue,

) a FullText_Token value DistanceUnit,

) a FullText_Token value OrderIndicator.

2) Alf arguments may be the null value. TokListi and TokList2 may be empty.
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6.9.1 FT_Soundex Type

Purpose

ISO/IEC 13249-2:2003(E)

FT_Soundex values represent a search token to be matched in text due to phonetic criteria.

Definition

CREATE TYPE FT Soundex
UNDER FT_ Primary

el L

AS—¢
spoken FT TextLiteral

)

INSTANTIABLE

NOT FINAL

OVERRIDING METHOD Contains
(text FullText)
RETURNS BOOLEAN,

RETURNS FT Pattern,

CONSTRUCTOR METHOD FT_SoundeX
(snd FT TextLiteral)
RETURNS FT_SOundeX
SELF AS RESULT
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
CALLED ON NULL INPUT

Déscription

1) The FT_Soundex type provides:

a) an attribute spoken,

b) a method Contains(FullText),

c) a method StrctPattern-to."FT_Pattern(),

d) a method FT_Soundex(FT_TextLiteral),

e) a function GetSoundsSimilar(FT_TextLiteral).

)
)
)
)

OVERRIDING METHOD StrctPattern to FT Pattern()
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6.9.2 Contains Method

Purpose

Search a FullText value for an FT_Soundex value.
Definition

CREATE METHOD Contains
(text FullText)
RETURNS BOOLEAN
FOR FT Soundex
RETURN (SELF.NOT tag =
NEW FT Any (GetSoundsSimilar (SELF.spoken)) .Contains (text))

Descrjiption
1) The method Contains(FullText) takes the following input parameters:
q) a FullText value text.
2) Lgt R be the result of
NEW FT Any (GetSoundsSimilar (SELF.spoken)) .Contains (text)
Case:
) If SELF.NOT_tag is Unknown, then Contains(FullText) returns Unknown.
) If SELF.NOT _tag is False, then Contains(FullText) returns NOT'R.

d) Otherwise, Contains(FullText) returns R.

o Q
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6.9.3 StrctPattern_to_FT_Pattern Method
Purpose

Convert an FT_Soundex value to an FT_Pattern value.
Definition

CREATE METHOD StrctPattern to FT Pattern()
RETURNS FT Pattern
FOR FT Soundex
BEGIN
DECLARE resultValue CHARACTER VARYING(FT_MaXPatternLendth):

IF SELF.NOT tag IS UNKNOWN THEN
RETURN CAST (NULL AS FT_ Pattern);
END IF;

SET resultValue = 'SOUNDS LIKE '
| | CAST (SELF.spoken.StrctPattern to FT Pattern(()
AS CHARACTER VARYING(FT_MaXPatternLength));

IF NOT SELF.NOT tag THEN

SET resultValue = 'NOT ' || resultValue;
END IF;
RETURN CAST (resultValue AS FT_Pattern);

END
Ddfinitional Rules

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

Dgscription
1) The method StrctPattern_to _FT_Pattern() has no input parameters.

2) StrctPattern_to_FT_Pattern() returns an-ET_Pattern value of the form <Soundex expansion> orfthe
form NOT <Soundex expansion>.

3) If SELF, SELF.spoken or SELF.spoken.LitPart is the null value or SELF.NOT _tag is Unknown, then
the result is the null value.
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6.9.4 FT_Soundex Method
Purpose

Return a specified FT_Soundex value.
Definition

CREATE CONSTRUCTOR METHOD FT_SoundeX
(snd FT TextLiteral)

RETURNS FT_SoundeX

FOR FT Soundex

RETURN SELF.spoken (snd) .NOT tag (TRUE)

Descijiption
1) The method FT_Soundex(FT_TexiLiteral) takes the following input parameters:
q) an FT_TextLiteral value snd.

2) Though not enforced by this standard, snd is intended to represent a sound pattern-which is
pqtentially equivalent to a number of tokens. The equivalence is language dependent and
implementation-dependent.
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6.9.5 GetSoundsSimilar Function

Purpose

Return an array of words that sound like a given word.
Definition

CREATE FUNCTION GetSoundsSimilar
(spoken FT TextLiteral)
RETURNS FT TextLiteral ARRAY[FT MaxArrayLength]
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
CALLED ON NULL INPUT
STATIC DISPATCH
BEGIN

-- !'! See Description

END
Ddfinitional Rules
1) FT_MaxArrayLength is the implementation-dependent maximum length*for an array.

D¢scription

—_

The function GetSoundsSimilar(FT_TextLiteral) takes the following input parameters:
a) an FT_Tex{Literal value spoken.

2) GetSoundsSimilar(FT_TextLiteral) permits the generation of an array of FT_Tex{Literal values
(representing a set of words) each of which has a different form though it has similar pronunciafion as
the input word. The input argument spoken is ineluded in the generated array of tokens. The
mechanism for generating this array, taking, int®’account the language as specified in
spoken.FT_Language, is implementation-dependent.

3) If the input argument spoken or spoken:LitPart is the null value, then the result of
GetSoundsSimilar(FT_TextLiteral) isthe null value. Further details of
GetSoundsSimilar(FT_TextLiteral) are implementation-dependent.
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6.10 FT_Fuzzy Type and Routines

6.10.1 FT_Fuzzy Type

Purpose

FT_Fuzzy values represent a search token to be matched in text with invariance to spelling mistakes.

Definition

CREATE TYPE FT Fuzzy
UNDER FT Primary

el L

T\
spelled FT TextLiteral

)

INSTANTIABLE

NOT FINAL

OVERRIDING METHOD Contains
(text FullText)
RETURNS BOOLEAN,

RETURNS FT Pattern,

CONSTRUCTOR METHOD FT Fuzzy
(spl FT TextLiteral)
RETURNS FT Fuzzy
SELF AS RESULT
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
CALLED ON NULL INPUT

Descrjiption
1) The FT_Fuzzy type provides:
) an attribute spelled,
a method Contains(FullText),
a method StrctPattern_to~FT._Pattern(),
a method FT_Fuzzy(FT .TexiLiteral).
a function GetSpelltedSimilar(FT_TextLiteral

4
b

Q O

)
)
)
)

OVERRIDING METHOD StrctPattern to FT Pattern()
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6.10.2 Contains Method

Purpose

Search a FullText value for an FT_Fuzzy value.
Definition

CREATE METHOD Contains
(text FullText)
RETURNS BOOLEAN
FOR FT Fuzzy
RETURN (SELF.NOT tag = NEW FT Anv (GetSpelledSimilar (
SELF.spelled)) .Contains (text))

Dgscription
1) The method Contains(FullText) takes the following input parameters:
a) a FullText value text.
Let R be the result of
NEW FT Any (GetSpelledSimilar (SELF.)) .Contains (text)

N

Case:
a) If SELF.NOT _tag is Unknown, then Contains(FullText) returns\Uhknown.
b) If SELF.NOT _tag is False, then Contains(FullText) returngs NOT R.

c) Otherwise, Contains(FullText) returns R.
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6.10.3  StrctPattern_to_FT_Pattern Method
Purpose

Convert an FT_Fuzzy value to an FT_Pattern value.
Definition

CREATE METHOD StrctPattern to FT Pattern()
RETURNS FT Pattern
FOR FT Fuzzy
BEGIN
DECLARFE resultValue CHARACTER VARYING (FT MaxPatternlength);

IF SELF.NOT tag IS UNKNOWN THEN
RETURN CAST (NULL AS FT_ Pattern);
END IF;
SET resultValue = 'FUZZY FORM OF ' ||
CAST (SELF.spelled.StrctPattern to FT Pattern() AS
CHARACTER VARYING (FT MaxPatternLength)) ;
IF NOT SELF.NOT tag THEN

SET resultValue = 'NOT ’ || resultValue;
END IF;
RETURN CAST (resultValue AS FT Pattern);

END

Definitional Rules

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

representation of an FT_Pattern value.
Descrjiption

1) The method StrctPattern_to_FT_Pattern() takes no input parameters.

2) StyctPattern_to_FT_Pattern() returns an FT_Pattern value of the form <Fuzzy expansion> or the fo

NOT <Fuzzy expansion>.

3) If BELF, SELF.spelled, or SELF.spelled.LitPart is the null value, or if SELF.NOT_tag is Unknown,

then the result is the null value.

m
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6.10.4 FT_Fuzzy Method
Purpose

Return a specified FT_Fuzzy value.
Definition

CREATE CONSTRUCTOR METHOD FT Fuzzy
(spl FT TextLiteral)
RETURNS FT Fuzzy
FOR FT Fuzzy
RETURN SELF.spelled(spl) .NOT tag (TRUE)

DJscription
1) The method FT_Fuzzy(FT_TextLiteral) takes the following input parameters:
a) an FT_TextLiteral value spl.

N

Though not enforced by this standard, spl is intended to represent a spelling patteri which is
potentially equivalent to a number of tokens. The equivalence is language dependent and
implementation-dependent.
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6.10.5 GetSpelledSimilar Function

Purpose

Return an array of words that have spelling similar to a given word.
Definition

CREATE FUNCTION GetSpelledSimilar
(spelled FT TextLiteral)
RETURNS FT TextLiteral ARRAY[FT MaxArrayLength]
BEGIN

-- !'! See Description

END
Definitional Rules

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

1) The function GetSpelledSimilar(FT_TextLiteral) takes the following input parameters:
q) an FT_TextLiteral value spelled.

2) GetSpelledSimilar(FT_TextLiteral) permits the generation of an array.of FT_TextLiteral values
(r¢presenting a set of words) each of which has a different form though it has almost the same
sgelling as the input word. The input argument spelled is included)in the generated array of tokens.
The mechanism for generating this array, taking into accounfithe language as specified in
sfelled.LanguageSpec, is implementation-dependent.

3) If fhe input argument spelled or spelled.LitPart is the null. value, then the result of
GetSpelledSimilar(FT_TextLiteral) is the null value. Further details of
GetSpelledSimilar(FT_TextLiteral) are implementation-dependent.
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6.11 FT_BroaderTerm Type and Routines

6.11.1 FT_BroaderTerm Type

Purpose

FT_BroaderTerm values represent one or more thesaurus hierarchies and a search token; the latter is to
be matched in text with corresponding broader terms as indicated by the named thesaurus hierarchies.

Definition
CREATE TYPE FT BroaderTerm

N Rm D
|\ 7 A i s i s s e 59 1 >

AS (
thesaurus CHARACTER VARYING (FT ThesNameLength),
startingTerm FT WordOrPhrase,
expansionCnt INTEGER

)
INSTANTIABLE
NOT FINAL

OVERRIDING METHOD Contains
(text FullText)
RETURNS BOOLEAN,

OVERRIDING METHOD StrctPattern to FT Pattern()
RETURNS FT Pattern,

CONSTRUCTOR METHOD FT BroaderTerm
(thes name CHARACTER VARYING (FT ThesNameLength),
strt FT WordOrPhrase,
thes exp count INTEGER)
RETURNS FT BroaderTerm
SELF AS RESULT
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
CALLED ON NULL INPUZT

Ddfinitional Rules

1) FT_ThesNameLength is the\implementation-defined maximum length for the character represe
of a thesaurus name.

Dgscription

1) The FT_BroaderTerm type provides:
a) an attribute thesaurus,

b) an attribute startingTerm,

c) anattribute expansionCnt,

htation

e) a method StrctPattern_to _FT_Pattern(),
f) a method FT_BroaderTerm(CHARACTER VARYING, FT_WordOrPhrase, INTEGER),
g) a function GetBroaderTerms(CHARACTER VARYING, FT_WordOrPhrase, INTEGER).

2) For the purpose of this type, a thesaurus is effectively a table with two columns, NarrowerTerm
BroaderTerm, respectively. For a given row, the values contained in the two columns represent
terms, the second one being a broader term of the first one.

)
)
d) a method Contains(FullText),
)
)

3) The number of available thesauri and their names are implementation-defined.
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6.11.2 Contains Method

Purpose

Search a FullText value for an FT_BroaderTerm value.
Definition

CREATE METHOD Contains

(text FullText)

RETURNS BOOLEAN

FOR FT BroaderTerm

BEGIN
DECLARE BrdArray FT WordOrPhrase ARRAY[FT MaxArrayLength];
DECLARE resultValue BOOLEAN;

SET BrdArray = GetBroaderTerms (SELF.thesaurus ,
SELF.startingTerm,
SELF.expansionCnt) ;

SET resultValue = NEW FT Any (BrdArray) .Contains (text);

RETURN (SELF.NOT tag = resultValue);
END

Definitional Rules
1) FT_MaxArrayLength is the implementation-dependent maximum lengdth for an array.
Description
1) The method Contains(FullText) takes the following input pafameters:
q) a FullText value text.
2) Lgt R be the result of

NEW FT Any (GetBroaderTerms (SELF sthe€saurus, SELF.startingTerm,
SELF.expansionCnt) ) .Contains (text)

Case:

Q

) If SELF.NOT_tag is Unknown, then, Contains(FullText) returns Unknown.
) If SELF.NOT _tag is False, then-Contains(FullText) returns NOT R.
d) Otherwise, Contains(FullText) returns R.

o
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6.11.3  StrctPattern_to_FT_Pattern Method

Purpose

Convert an FT_BroaderTerm value to an FT_Pattern value.
Definition

CREATE METHOD StrctPattern to FT Pattern()
RETURNS FT Pattern
FOR FT BroaderTerm
BEGIN

DECLARF resultValue CHARACTER VARYING (FT MaxPatternlength);

IF SELF.NOT tag IS UNKNOWN THEN
RETURN CAST (NULL AS FT_ Pattern);
END IF;

SET resultValue = 'THESAURUS "'
| | SELF.thesaurus
|| '"" EXPAND BROADER TERM OF '
| CAST(SELF.startingTerm.StrctPattern_to_FT_Pattern()
AS CHARACTER VARYING(Ff_MaXPatternLength))
|| CASE
WHEN SELF.expansionCnt IS NULL (THEN

ELSE
'"FOR '
|| TRIM(BOTH ' ' FROM CAST (SELF.expansionCnt

[ ' LEVELS'
END

’

IF NOT SELF.NOT tag THEN

SET resultValue = 'NQ®™ ' || resultValue;
END IF;
RETURN CAST (resultValwe AS FT Pattern);

END
Ddfinitional Rules

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

Dgscription

1) The method StretPattern_to FT_Pattern() has no input parameters.
NOT <Broader_Term expansion>.

the result is the null value.

AS CHARACTER VARYING (FT MaxPatternLength)

2) StretPattetn<to_FT_Pattern() returns an FT_Pattern value of the form <Broader_Term expansign> or

3) If SELF, SELF.thesaurus, or SELF.startingTerm is the null value or SELF.NOT_tag is Unknown), then
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6.11.4 FT_BroaderTerm Method

Purpose

Return a specified FT_BroaderTerm value.

Definition

CREATE CONSTRUCTOR METHOD FT BroaderTerm

(thes name CHARACTER VARYING (FT ThesNameLength),
strt FT WordOrPhrase,

thes exp count INTEGER)

RETURNS FT BroaderTerm

FOR FT BroaderTerm
RETURN SELF.thesaurus (thes name) .startingTerm(strt).
expansionCnt (thes exp count) .NOT tag (TRUE)

Definitional Rules

1) Fl
of

DescH

1) Th
fo

4
b

g

| ThesNameLength is the implementation-defined maximum length for the character-representat
a thesaurus name.

iption

e method FT_BroaderTerm(CHARACTER VARYING, FT_WordOrPhrdsé, INTEGER) takes the
lowing input parameters:

) a CHARACTER VARYING value thes_name,

) an FT_WordOrPhrase value strt,

) an INTEGER value thes_exp_count.
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6.11.5 GetBroaderTerms Function
Purpose

Get broader terms from a thesaurus.
Definition

CREATE FUNCTION GetBroaderTerms
(thes name CHARACTER VARYING (FT ThesNameLength),
startingTerm FT WordOrPhrase,
thes exp count INTEGER)
RETURNS FT WordOrPhrase ARRAY[FT MaxArraylLengthl]
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
CALLED ON NULL INPUT
STATIC DISPATCH
BEGIN
DECLARE ret FT WordOrPhrase ARRAY[FT MaxArrayLength](;
DECLARE strt FullText Token ARRAY[FT MaxArrayLengthl}
DECLARE Strt_termid INTEGER;
DECLARE local exp count INTEGER;

SET thes name = TRIM(BOTH ' ' FROM thes name));
SET strt = startingTerm.getWordArray();

SET local exp count =
CASE
WHEN thes exp count IS NOT NULL THEN
thes exp count
ELSE
1
END;

SET strt termid =
(SELECT TERMID
FROM TERM DICTIONARY
WHERE EXPR.getWordArray() = strt
AND TRIM(BOTH ' ' FROM THNAME DIC) = thes name
)i

SET ret = ARRAY (
WITH RECURSIVE done_ so_ far (TERMID,NARROWER TERMID,LEVEL) AS |
(SELECT TERMID, NARROWER TERMID, O
FROM TERM HIERARCHY
WHERE NARROWER TERMID = strt termid
AND TRIM(BOTH ' ' FROM THNAME HRR) = thes name
AND local exp count >= 0)

UNION
(SELECT more.TERMID, more.NARROWER TERMID,
CASE
WHEN the =S de count TS NOT NUILIL. THEN R .IEVETL + 1
ELSE - 0

END AS LEVEL

FROM done so far B, TERM HIERARCHY more

WHERE B.TERMID = more.NARROWER TERMID
AND TRIM(BOTH ' ' FROM more.THNAME HRR) = thes name
AND B.LEVEL < local exp count)

(SELECT TD.EXPR
FROM TERM DICTIONARY TD, done so far f
WHERE TD.TERMID = f.TERMID
AND TRIM(BOTH ' ' FROM TD.THNAME DIC) = thes name)
UNION
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(SELECT cl AS EXPR
FROM (VALUES (startingTerm)) AS tl(cl),
(VALUES (thes name)) AS t2(c2)
WHERE cl IS NOT NULL
AND c2 IS NOT NULL)
)
RETURN ret;
END

Definitional Rules

1) FT_ThesNameLength is the implementation-defined maximum length for the character representation
of a thesaurus name.

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

1) The function GetBroaderTerms(CHARACTER VARYING, FT_WordOrPhrase, INTEGER)takes thg
following input parameters:

) a CHARACTER VARYING value thes_name, denoting a thesaurus TH,
) an FT_WordOrPhrase value startingTerm,

o Q

) an INTEGER value thes_exp_count.

g
GetBroaderTerms(CHARACTER VARYING, FT_WordOrPhrase, INTEGER) returns an array of
FT_WordOrPhrase elements which each represent a broader term.
G

pfBroaderTerms(CHARACTER VARYING, FT_WordOrPhrase, INTEGER) returns an empty array if
the following is true:

q) Either startingTerm or thes_name is the null value.

4) If the expansion count thes_exp_count is zero, GetBroaderTerms(CHARACTER VARYING,
FT_WordOrPhrase, INTEGER) returns all terms in_column BroaderTerm of those rows of TH the
vdlues of which in column NarrowerTerm are equivalent to startingTerm. If the expansion count
thes _exp_countis n > 0, the resulting array represents the set:

MS; UNION MS,

where MS; is the multiset represented-by the result of
GetBroaderTerms (thes name, startingTerm, thes exp count - 1)
arld MS, is given by

MS,,; UNION ... MS,: ... UNION MS, .,

where m is the numbér of elements in MS;, i ranges from 1 to m, E; is some element of MS;, and
MES,; is represented by

GetBroadérTerms (thes name, E;, 0)

5) If fhe expansion count thes_exp_count is NULL, expansion is carried on until no new broader terms
cdn be found.

6) Thedterm startingTerm is included in the result.

7) It is implementation-defined, whether a checkis made fo ensure that the Tanguage specified in
startingTerm.FT_Language is compatible with the thesaurus as specified by thes_name, and if so,
what kind of condition is raised in case of a language incompatibility.
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6.12 FT_NarrowerTerm Type and Routines

6.12.1 FT_NarrowerTerm Type
Purpose

FT_NarrowerTerm values represent one or more thesaurus hierarchies and a search token; the latter is
to be matched in text with corresponding narrower terms as indicated by the named thesaurus
hierarchies.

Definition

COALATLTL [ R G g a) J:J._L\IC[J_LUWCLJ.CJ_H[

UNDER FT_ Primary

AS (
thesaurus CHARACTER VARYING (FT ThesNameLength),
startingTerm FT WordOrPhrase,
expansionCnt INTEGER

)

INSTANTIABLE

NOT FINAL

OVERRIDING METHOD Contains
(text FullText)
RETURNS BOOLEAN,

OVERRIDING METHOD StrctPattern to FT Pattern()
RETURNS FT Pattern,

CONSTRUCTOR METHOD FT NarrowerTerm

(thes name CHARACTER VARYING (FTR\ThesNameLength),
strt FT WordOrPhrase,

thes exp count INTEGER)

RETURNS FT NarrowerTerm

SELF AS RESULT

LANGUAGE SQL

DETERMINISTIC

CONTAINS SQL

CALLED ON NULL INPUGT

Ddfinitional Rules

1) FT_ThesNameLength is the implementation-defined maximum length for the character represeptation
of a thesaurus name,

Dgscription

1) The FT_NarrowerTerm type provides:

a) an attribute thesaurus,

b) .an-attribute startingTerm,

¢),an attribute expansionCnt,

d) a method Contains(FullText),

e) a method StrctPattern_to _FT_Pattern(),

f) a method FT_NarrowerTerm(CHARACTER VARYING, FT_WordOrPhrase, INTEGER),
g) a function GetNarrowerTerms(CHARACTER VARYING, FT_WordOrPhrase, INTEGER).

2) For the purpose of this type, a thesaurus is effectively a table with two columns, NarrowerTerm and
BroaderTerm. For a given row, the values contained in the two columns represent terms, the first
being a narrower term of the second one.

3) The number of available thesauri and their names are implementation-defined.
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6.12.2 Contains Method

Purpose

Search a FullText value for an FT_NarrowerTerm value.
Definition

CREATE METHOD Contains

(text FullText)

RETURNS BOOLEAN

FOR FT NarrowerTerm

BEGIN
DECLARE NrwArray FT WordOrPhrase ARRAY[FT MaxArrayLength];
DECLARE resultValue BOOLEAN;

SET NrwArray = GetNarrowerTerms (SELF.thesaurus,
SELF.startingTerm, SELF.expansionCnt);
SET resultValue = NEW FT Any (NrwArray) .Contains (text);

RETURN (SELF.NOT tag = resultValue);
END

Definitional Rules
1) FT_MaxArrayLength is the implementation-dependent maximum length for an array.
Descrjiption
1) The method Contains(FullText) takes the following input parameters:
q) a FullText value text.
2) Lgt R be the result of

NEW FT Any (GetNarrowerTerms (SELF.thesaurus, SELF.startingTerm,
SELF.expansionCnt)) .Contains (fext)

Case:

Q

) If SELF.NOT_tag is Unknown, then.Contains(FullText) returns Unknown.
) If SELF.NOT _tag is False, then €ontains(FullText) returns NOT R.
d) Otherwise, Contains(FullText) returns R.

o
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6.12.3  StrctPattern_to_FT_Pattern Method

Purpose

Convert an FT_NarrowerTerm value to an FT_Pattern value.
Definition

CREATE METHOD StrctPattern to FT Pattern()
RETURNS FT Pattern
FOR FT NarrowerTerm
BEGIN
DECLARF resultValue CHARACTER VARYING (FT MaxPatternlength);

IF SELF.NOT tag IS UNKNOWN THEN
RETURN CAST (NULL AS FT_ Pattern);
END IF;

SET resultValue = 'THESAURUS "'
| | SELF.thesaurus
|| """ EXPAND NARROWER TERM OF '
| CAST(SELF.startingTerm.StrctPattern_to_FT_Pattern()
AS CHARACTER VARYING(Ff_MaXPatternLength))
|| CASE
WHEN SELF.expansionCnt IS NULL (THEN

ELSE
'"FOR '
|| TRIM(BOTH ' ' FROM\CAST (SELF.expansionCnt
AS CHARACTER MARXING (FT MaxPatternLength)))
|| ' LEVELS'
END

’

IF NOT SELF.NOT tag THEN

SET resultValue = 'NOT ®» || resultValue;
END IF;
RETURN CAST (resultValué AS FT Pattern);

END

Ddfinitional Rules

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

Dgscription
1) The method StrctPattern_to_FT_Pattern(FT_NarrowerTerm) has no input parameters:

2) StretPattern.to."FT_Pattern() returns an FT_Pattern value of the form <Narrower_Term expansjon>
or NOT <Narrower_Term expansion>.

3) If SELE,SELF.thesaurus, or SELF.startingTerm is the null value or SELF.NOT_tag is Unknown, then
the(result is the null value.
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6.12.4 FT_NarrowerTerm Method

Purpose

Return a specified FT_NarrowerTerm value.

Definition

CREATE CONSTRUCTOR METHOD FT NarrowerTerm

(thes name CHARACTER VARYING (FT ThesNameLength),
strt FT WordOrPhrase,

thes exp count INTEGER)

RETURNS FT NarrowerTerm

Definitional Rules

1) Fl
of

DescH

1) Th
fo

4
b

g

FOR FT NarrowerTerm

RETURN SELF.thesaurus (thes name) .
startingTerm(strt) .expansionCnt (thes exp count).
NOT tag (TRUE)

| ThesNameLength is the implementation-defined maximum length for the character representat
a thesaurus name.

iption
e method FT_NarrowerTerm(CHARACTER VARYING, FT_WordOrPhrase, INTEGER) takes thq
lowing input parameters:

) a CHARACTER VARYING value thes_name,
) an FT_WordOrPhrase value strt,

) an INTEGER value thes_exp_count.
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6.12.5 GetNarrowerTerms Function
Purpose

Get narrower terms from a thesaurus.
Definition

CREATE FUNCTION GetNarrowerTerms
(thes name CHARACTER VARYING (FT ThesNameLength),
startingTerm FT WordOrPhrase,
thes exp count INTEGER)
RETURNS FT WordOrPhrase ARRAY[FT MaxArraylLengthl]
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
CALLED ON NULL INPUT
STATIC DISPATCH
BEGIN
DECLARE ret FT WordOrPhrase ARRAY[FT MaxArrayLength](;
DECLARE strt FullText Token ARRAY[FT MaxArrayLengthl}
DECLARE Strt_termid INTEGER;
DECLARE local exp count INTEGER;

SET thes name = TRIM(BOTH ' ' FROM thes name));
SET strt = startingTerm.getWordArray();

SET local exp count =
CASE
WHEN thes exp count IS NOT NULL THEN
thes exp count
ELSE
1
END;

SET strt termid =
(SELECT TERMID
FROM TERM DICTIONARY
WHERE EXPR.getWordArray() = strt
AND TRIM(BOTH ' ' FROM THNAME DIC) = thes name
)i

SET ret = ARRAY (
WITH RECURSIVE done_ so_ far (TERMID,NARROWER TERMID,LEVEL) AS |
(SELECT TERMID, NARROWER TERMID, O
FROM TERM HIERARCHY
WHERE TERMID = strt termid
AND TRIM(BOTH ' ' FROM THNAME HRR) = thes name
AND local exp count >= 0)

UNION
(SELECT more.TERMID, more.NARROWER TERMID,
CASE
WHEN the =S de count TS NOT NUILIL. THEN R .IEVETL + 1
ELSE - 0

END AS LEVEL

FROM done so far N, TERM HIERARCHY more

WHERE more.TERMID = N.NARROWER TERMID
AND TRIM(BOTH ' ' FROM more.THNAME HRR) = thes name
AND N.LEVEL < local exp count)

(SELECT TD.EXPR
FROM TERM DICTIONARY TD, done so far f
WHERE TD.TERMID = f.NARROWER TERMID
AND TRIM(BOTH ' ' FROM TD.THNAME DIC) = thes name)
UNION
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(SELECT cl AS EXPR
FROM (VALUES (startingTerm)) AS tl(cl),
(VALUES (thes name)) AS t2(c2)
WHERE cl IS NOT NULL
AND c2 IS NOT NULL)
)
RETURN ret;
END

Definitional Rules

1) FT_ThesNameLength is the implementation-defined maximum length for the character representation
of a thesaurus name.

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

1) The function GetNarrowerTerms(CHARACTER VARYING, FT_WordOrPhrase, INTEGER), takes th
following input parameters:

) a CHARACTER VARYING value thes_name, denoting a thesaurus TH,
) an FT_WordOrPhrase value startingTerm,

®

o Q

d) an INTEGER value thes_exp_count.

2) GetNarrowerTerms(CHARACTER VARYING, FT_WordOrPhrase, INTEGER) returns an array of
FT_WordOrPhrase elements which each represent a narrower terng:
3) GetNarrowerTerms(CHARACTER VARYING, FT_WordOrPhrase;, INTEGER) returns an empty array

f fhe following is true:
q) Either startingTermt or thes_name is the null value.

4) If the expansion count thes_exp_count is zero, GetlNarrowerTerms(CHARACTER VARYING,
FT_WordOrPhrase, INTEGER) returns all terms in_.column NarrowerTerm of those rows of TH the
vdlues of which in column BroaderTerm are equivalent to startingTerm. If the expansion count
thes _exp_countis n > 0, the resulting array represents the set:

MS; UNION MS,

where MS; is the multiset represented-by the result of
GetNarrowerTerms (thes ‘mame, startingTerm, thes exp count - 1)
arld MS, is given by

MS,,; UNION ... MS,+ ... UNION MS, .,

where m is the numbér of elements in MS;, i ranges from 1 to m, E; is some element of MS;, and
ME,; is represented by

GetNarrowerTerms (thes name, E;, 0)

5) If fhe expansion count thes_exp_count is the null value, expansion is carried on until no new
ngrroweriterms can be found.

6) Thedterm startingTerm is included in the result.

7) It is implementation-defined, whether a check is made to ensure that the Tanguage specified in
startingTerm.FT_Language is compatible with the thesaurus as specified by thes_name, and if so,
what kind of condition is raised in case of a language incompatibility.
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6.13 FT_Synonym Type and Routines

6.13.1 FT_Synonym Type
Purpose

FT_Synonym values provide for the construction of synonym search patterns, and for searching of
occurrences of synonyms in text.

Definition
CREATE TYPE FT Synonym

N R T

AS ( h
thesaurus CHARACTER VARYING (FT ThesNameLength),
startingTerm FT WordOrPhrase

)

INSTANTIABLE

NOT FINAL

OVERRIDING METHOD Contains
(text FullText)
RETURNS BOOLEAN,

OVERRIDING METHOD StrctPattern to FT Pattern/f)
RETURNS FT Pattern,

CONSTRUCTOR METHOD FT_ Synonym
(thes name CHARACTER VARYING (FT ThegsNameLength),
strt FT WordOrPhrase)
RETURNS FT Synonym
SELF AS RESULT
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
CALLED ON NULL INPUT

Ddfinitional Rules

1) FT_ThesNameLength is the implementation-defined maximum length for the character represe
of a thesaurus name.

Dgscription

—_

The FT_Synonym type-provides:
a) an attributesthesaurus,
b) an attribute startingTerm,
) a method Contains(FullText),
d)-a‘method StrctPattern_to FT_Pattern(),
€)sa method FT_Synonym(CHARACTER VARYING, FT_WordOrPhrase),

Cc

htation

f) a function GetSynonymTerms(CHARACTER VARYING, FT_WordOrPhrase).

2) For the purpose of this type, a thesaurus is effectively a table with one column, say Ring, the values

of which represent sets of terms. In the context of such a thesaurus, two terms T1 and T2 are

considered to be synonyms of each other, if the thesaurus contains at least one Ring value which

contains both 77 and T2.
3) The number of available thesauri and their names are implementation-defined.
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6.13.2 Contains Method

Purpose

Search a FullText value for an FT_Synonym value.
Definition

CREATE METHOD Contains

(text FullText)

RETURNS BOOLEAN

FOR FT Synonym

BEGIN
DECLARE SynArray FT WordOrPhrase ARRAY[FT MaxArrayLength];
DECLARE resultValue BOOLEAN;

SET SynArray = GetSynonymTerms (SELF.thesaurus,
SELF.startingTerm) ;
SET resultValue = NEW FT Any (SynArray) .Contains (text);

RETURN (SELF.NOT tag = resultValue);
END

Definitional Rules
1) FT_MaxArrayLength is the implementation-dependent maximum length for an array.
Descrjiption
1) The method Contains(FullText) takes the following input parameters:
q) a FullText value text.
2) Lgt R be the result of

NEW FT Any (GetSynonymTerms (SELF.thesaurus, SELF.startingTerm)).
Contains (text)

3) Case:

) If SELF.NOT_tag is Unknown, then.Contains(FullText) returns Unknown.
) If SELF.NOT _tag is False, then €ontains(FullText) returns NOT R.

d) Otherwise, Contains(FullText) returns R.

o Q
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6.13.3  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
BEGIN
DECLARFE resultValue CHARACTER VARYING (FT MaxPatternlLength);

IF SELF.NOT tag IS UNKNOWN THEN
RETURN CAST (NULL AS FT_ Pattern);
END IF;

SET resultValue = 'THESAURUS "'
| | SELF.thesaurus
|| '"" EXPAND SYNONYM TERM OF '
| CAST(SELF.startingTerm.StrctPattern_to_FT_Pattern()
AS CHARACTER VARYING(FT_MaXPatternLength));

IF NOT SELF.NOT tag THEN

SET resultValue = 'NOT ' || resultValues
END IF;
RETURN CAST (resultValue AS FT Pattern){

END
Ddfinitional Rules

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

Dgscription

—_

The method StrctPattern_to_FT_Pattern() has no input parameters.

N

StrctPattern_to_FT_Pattern() returns an FT_Pattern value of the form <Synonym_Term expansjon>
or NOT <Synonym_Term expansion>.

If SELF, SELF.thesaurus, or.SELF.startingTerm is the null value or SELF.NOT _tag is Unknown), then
the result is the null value,

W
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6.13.4 FT_Synonym Method
Purpose

Return a specified FT_Synonym value.
Definition

CREATE CONSTRUCTOR METHOD FT_Synonym
(thes name CHARACTER VARYING (FT ThesNameLength),
strt FT WordOrPhrase)
RETURNS FT Synonym
FOR FT Synonym
RETURN SELF.thesaurus (thes name) .startingTerm(strt).
NOT tag (TRUE)

Definitional Rules

1) FT_ThesNameLength is the implementation-defined maximum length for the characteryrepresentatfon
ofla thesaurus name.

Descirjiption

1) The method FT_Synonym(CHARACTER VARYING, FT_WordOrPhrase) takes the following input
pdrameters:

) a CHARACTER VARYING value thes_name,
b) an FT_WordOrPhrase value strt.
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GetSynonymTerms Function

Purpose

Get synonym terms from a thesaurus.

Definition

CREATE FUNCTION GetSynonymTerms

(thes name CHARACTER VARYING (FT ThesNameLength),
startingTerm FT WordOrPhrase)

RETURNS FT WordOrPhrase ARRAY[FT MaxArrayLength]

LANGUAGE SOL

DETERMINISTIC

CONTAINS SQL

CALLED ON NULL INPUT

STATIC DISPATCH

BEGIN
DECLARE ret FT WordOrPhrase ARRAY[FT MaxArrayLength];
DECLARE strt FullText Token ARRAY[FT MaxArrayLengthl](;
DECLARE strt_termid INTEGER;

SET thes name = TRIM(BOTH ' ' FROM thes name) ;
SET strt = startingTerm.getWordArray () ;
SET strt termid =
(SELECT TERMID
FROM TERM DICTIONARY
WHERE EXPR.getWordArray() = strt
AND TRIM(BOTH ' ' FROM THNAME DIC) = thes name
)i

SET ret = ARRAY (
WITH RECURSIVE done_ so_ far (TERMID, SYNONYM TERMID) AS (
(SELECT TERMID, SYNONYM TERMID
FROM TERM SYNONYM
WHERE TERMIDY= strt termid
AND TRIM(BOTH ' ' FROM THNAME SYN) = thes name)
UNION
(SELECT more.TERMID, more.SYNONYM TERMID
FROM\/done so far S, TERM SYNONYM more
WHERE more.TERMID = S.SYNONYM TERMID
AND TRIM(BOTH ' ' FROM more.THNAME SYN) = thes na
)
SELECE.T'D.EXPR
FROM TERM DICTIONARY TD, done so far f
WHERE TD.TERMID = f£.SYNONYM TERMID
AND TRIM(BOTH ' ' FROM TD.THNAME DIC) = thes name
)&
RETURN ret ||
CASE
WHEN startingTerm IS NULL OR thes name IS NULL THEN

CAST (ARRAY[] AS FT7WordOrPhrasg ARRAY [FT MaxArrayLength
ELSE

ne)
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Definitional Rules

1) FT_ThesNameLength is the implementation-defined maximum length for the character representation
of a thesaurus name.

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

Description

1) The function GetSynonymTerms(CHARACTER VARYING, FT_WordOrPhrase) takes the following
input parameters:

a) a CHARACTER VARYING value thes_name, denoting a thesaurus TH,

\ o LT A/ordOeDhyo waliia—qtartin 0.
a1 _ vy OraG o irasCrvaraCotartng 1 Criit.

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 is the null value.

4) Lgt Ry be a set containing startingTerm as its only element, let n be the number of Ring values
cdntaining startingTerm, and let R;denote a single element set containing such'a value (if any). Th
repult of invoking GetSynonymTerms(CHARACTER VARYING, FT_WordOrPhrase) represents the

following set:
Ry UNION R; UNION ... R; ... UNION R,

1%

5) The term startingTerm is included in the result.

6) It |s implementation-defined, whether a check is made to ensure‘that the language specified in
startingTerm.FT_Language is compatible with the thesaurus\as specified by thes_name, and if so,
what kind of condition is raised in case of a language incompatibility.

—
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6.14 FT_PreferredTerm Type and Routines

6.14.1 FT_PreferredTerm Type
Purpose

FT_PreferredTerm values provide for the construction of preferred term search patterns, and for
searching of occurrences of the associated preferred terms in text.

Definition
CREATE TYPE FT PreferredTerm

MR m D
|\ 7 s i s i s s e 59 1 4 (> 3

AS (
thesaurus CHARACTER VARYING (FT ThesNameLength),
startingTerm FT WordOrPhrase

)
INSTANTIABLE
NOT FINAL

OVERRIDING METHOD Contains (text FullText)
RETURNS BOOLEAN,

OVERRIDING METHOD StrctPattern to FT Pattern()
RETURNS FT Pattern,

CONSTRUCTOR METHOD FT PreferredTerm
(thes name CHARACTER VARYING (FT ThesNameLength),
strt FT WordOrPhrase)
RETURNS FT PreferredTerm
SELF AS RESULT
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
CALLED ON NULL INPUT

Ddfinitional Rules

1) FT_ThesNameLength is the implementation-defined maximum length for the character represeptation
of a thesaurus name.

Dgscription

1) The FT_PreferredTermtype provides:

a) an attribute thesaurus,

b) an attribute\startingTerm,

c) a method Contains(FullText),

d) a method StrctPattern_to FT_Pattern(),

e).aimethod FT_PreferredTerm(CHARACTER VARYING, FT_WordOrPhrase),
f} a function GetPreferredTerms(CHARACTER VARYING, FT_WordOrPhrase).

2) For the purpose of this type, a thesaurus is effectively a table with three columns, say PreferredTerm,
Termld, and SynonymTerm, the values of which represent terms. For a given row, two values
Termld 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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6.14.2 Contains Method

Purpose

Search a FullText value for an FT_PreferredTerm value.
Definition

CREATE METHOD Contains

(text FullText)

RETURNS BOOLEAN

FOR FT PreferredTerm

BEGIN
DECLARE PfdArray FT WordOrPhrase ARRAY[FT MaxArrayLength];
DECLARE resultValue BOOLEAN;

SET PfdArray = GetPreferredTerms (SELF.thesaurus,
SELF.startingTerm) ;
SET resultValue = NEW FT Any (PrdArray) .Contains (text);

RETURN (SELF.NOT tag = resultValue);
END

Definitional Rules
1) FT_MaxArrayLength is the implementation-dependent maximum length for an array.
Descrjiption
1) The method Contains(FullText) takes the following input parameters:
q) a FullText value text.
2) Lgt R be the result of

NEW FT Any(GetPreferredTerms (SELF.thesaurus,
SELF.startingTerm)) .Contains (fext)

3) Case:

) If SELF.NOT_tag is Unknown, then.Contains(FullText) returns Unknown.
) If SELF.NOT _tag is False, then €ontains(FullText) returns NOT R.

d) Otherwise, Contains(FullText) returns R.

o Q
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6.14.3  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
BEGIN
DECLARFE resultValue CHARACTER VARYING (FT MaxPatternlength);

IF SELF.NOT tag IS UNKNOWN THEN
RETURN CAST (NULL AS FT_ Pattern);
END IF;

SET resultValue = 'THESAURUS "'
| | SELF.thesaurus
|| '"" EXPAND PREFERRED TERM OF '
| CAST(SELF.startingTerm.StrctPattern_to_FT_Pattern()
AS CHARACTER VARYING(FT_MaXPatternLength));

IF NOT SELF.NOT tag THEN

SET resultValue = 'NOT ' || resultValues
END IF;
RETURN CAST (resultValue AS FT Pattern){

END
Ddfinitional Rules

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

Dgscription

—_

The method StrctPattern_to_FT_Pattern() has no input parameters.

N

StrctPattern_to_FT_Pattern() returns an FT_Pattern value of the form <Preferred_Term expansjon>
or NOT <Preferred_Term expansion>.

If SELF, SELF.thesaurus, or.SELF.startingTerm is the null value or SELF.NOT _tag is Unknown), then
the result is the null value,

W
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6.14.4 FT_PreferredTerm Method
Purpose

Return a specified FT_PreferredTerm value.
Definition

CREATE CONSTRUCTOR METHOD FT PreferredTerm
(thes name CHARACTER VARYING(FT ThesNameLength),
strt FT WordOrPhrase)
RETURNS FT PreferredTerm
FOR FT PreferredTerm
RETURN SELF.thesaurus (thes name) .startingTerm(strt).
NOT tag (TRUE)

Definitional Rules

1) FT_ThesNameLength is the implementation-defined maximum length for the characteryrepresentatfon
ofla thesaurus name.

Descirjiption

1) The method FT_PreferredTerm(CHARACTER VARYING, FT_WordOrPhrase)ytakes the following
input parameters:

) an CHARACTER VARYING value thes_name,
) an FT_WordOrPhrase value strt.

o o 3
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6.14.5 GetPreferredTerms Function
Purpose

Get preferred terms from a thesaurus.
Definition

CREATE FUNCTION GetPreferredTerms

(thes name CHARACTER VARYING (FT ThesNameLength),

startingTerm FT WordOrPhrase)

RETURNS FT WordOrPhrase ARRAY[FT MaxArrayLength]

LANGUAGE SOL

DETERMINISTIC

CONTAINS SQL

CALLED ON NULL INPUT

STATIC DISPATCH

BEGIN
DECLARE ret FT WordOrPhrase ARRAY[FT MaxArrayLength] ;
DECLARE strt FullText Token ARRAY[FT MaxArrayLengthl](;
DECLARE strt_termid INTEGER;

SET thes name = TRIM(BOTH ' ' FROM thes name) ;
SET strt = startingTerm.getWordArray () ;
SET strt termid =
(SELECT TERMID
FROM TERM DICTIONARY
WHERE EXPR.getWordArray() = strt
AND TRIM(BOTH ' ' FROM THNAME DIC) = thes name

)i

SET ret = ARRAY (
WITH temp preferred (TERMID)“AS (
SELECT PREFERRED TERMID
FROM TERM SYNONYM
WHERE TERMID =.strt termid
AND TRIM(BO@DH ' ' FROM THNAME SYN)

thes name
)
SELECT TD.EXPR
FROM TERM DICTIONARY TD, temp preferred
WHERE TDWFERMID = temp preferred.TERMID
AND (TRIM(BOTH ' ' FROM TD.THNAME DIC) = thes name
)
RETURN ret\\ |
CASE
WHEN startingTerm IS NULL OR
thes name IS NULL OR
CARDINALITY (ret) > 0 THEN
CAST (ARRAY[] AS FT WordOrPhrase
ARRAY [FT MaxArrayLength])
ELSE
ARRAY [startingTerm]

END

END
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Definitional Rules

1) FT_ThesNameLength is the implementation-defined maximum length for the character representation
of a thesaurus name.

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

Description

1) The function GetPreferredTerms(CHARACTER VARYING, FT_WordOrPhrase) takes the following
input parameters:

a) a CHARACTER VARYING value thes_name, denoting a thesaurus TH,

\ o LT A/ordOeDhpo P~ I fouts 0.
a1 _ vy OraG o irasCrvaraCotartng 1 Criit.

2) GetPreferredTerms(CHARACTER VARYING, FT_WordOrPhrase) returns an array of
T_WordOrPhrase elements which stands for a set of preferred terms.

E
Case:
q) If either startingTerm or thes_name is the null value, then GetPreferredTerms(CHARACTER
VARYING, FT_WordOrPhrase) returns an empty array.

h) Otherwise,

i) For every row of TERM_SYNONYM with a pair (TERMID, THNAME, SYN)) such that the
TERMID value represents startingTerm and the THNAME_SYN\value is equivalent to
thes_name, the term represented by the PREFERRED_TERMID value is included in the

result.
ii) The term startingTerm is included in the result if no corresponding preferred terms are found
in TERM_SYNONYM.
3) It |s implementation-defined, whether a check is made {o ensure that the language specified in

startingTerm.FT_Language is compatible with the thesaurus as specified by thes_name, and if so,
what kind of condition is raised in case of a language incompatibility.
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6.15 FT_RelatedTerm Type and Routines

6.1

5.1 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 terms in text.

Definition

CREATE TYPE FT RelatedTerm

N R T

D¢

D¢

n
|\ 7 s i s i s s e 29 1 4 (>

AS (
thesaurus CHARACTER VARYING (FT ThesNameLength),
startingTerm FT WordOrPhrase

)

INSTANTIABLE

NOT FINAL

OVERRIDING METHOD Contains
(text FullText)
RETURNS BOOLEAN,

OVERRIDING METHOD StrctPattern to FT Pattern/f)
RETURNS FT Pattern,

CONSTRUCTOR METHOD FT RelatedTerm

(thes name CHARACTER VARYING (FT ThegsNameLength),
strt FT WordOrPhrase)

RETURNS FT RelatedTerm

SELF AS RESULT

LANGUAGE SQL

DETERMINISTIC

CONTAINS SQL

CALLED ON NULL INPUT

finitional Rules

FT_ThesNameLength is the implementation-defined maximum length for the character represe
of a thesaurus name.

scription
The FT_RelatedTerm\type provides:
a) an attributesthesaurus,

b) an attribute startingTerm,

d)-a‘method StrctPattern_to FT_Pattern(),

)
c) a method Contains(FullText),
)
€)sa method FT_RelatedTerm(CHARACTER VARYING, FT_WordOrPhrase),

htation

f) a function GetRelatedTerms(CHARACTER VARYING, FT_WordOrPhrase).

2) For the purpose of this type, a thesaurus is effectively a table, say TH, with two columns Term and

Related_Term. For a given row, the two values Term and Related_Term represent terms such
the second is related to the first one.

3) The number of available thesauri and their names are implementation-defined.
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6.15.2 Contains Method

Purpose

Search a FullText value for an FT_RelatedTerm value.
Definition

CREATE METHOD Contains

(text FullText)

RETURNS BOOLEAN

FOR FT RelatedTerm

BEGIN
DECLARE RltdArray FT WordOrPhrase ARRAY[FT MaxArrayLength];
DECLARE resultValue BOOLEAN;

SET RltdArray = GetRelatedTerms (SELF.thesaurus,
SELF.startingTerm) ;
SET resultValue = NEW FT Any(RltdArray).Contains (text);

RETURN (SELF.NOT tag = resultValue);
END

Definitional Rules
1) FT_MaxArrayLength is the implementation-dependent maximum length for an array.
Descrjiption
1) The method Contains(FullText) takes the following input parameters:
q) a FullText value text.
2) Lgt R be the result of

NEW FT Any (GetRelatedTerms (SELF.thesaurus, SELF.startingTerm)).
Contains (text)

3) Case:

) If SELF.NOT_tag is Unknown, then.Contains(FullText) returns Unknown.
) If SELF.NOT _tag is False, then €ontains(FullText) returns NOT R.

d) Otherwise, Contains(FullText) returns R.

o Q
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6.15.3  StrctPattern_to_FT_Pattern Method

Purpose

Convert an FT_RelatedTerm value to an FT_Pattern value.
Definition

CREATE METHOD StrctPattern to FT Pattern()
RETURNS FT Pattern
FOR FT RelatedTerm
BEGIN
DECLARE resultValue CHARACTER VARYING(FT_MaXPatternLendth):

IF SELF.NOT tag IS UNKNOWN THEN
RETURN CAST (NULL AS FT_ Pattern);
END IF;

SET resultValue = 'THESAURUS "'
| | SELF.thesaurus
|| '"" EXPAND RELATED TERM OF '
| CAST(SELF.startingTerm.StrctPattern_to_FT_Pattern()
AS CHARACTER VARYING(FT_MaXPatternLength));

IF NOT SELF.NOT tag THEN
SET resultValue = 'NOT ' || resultValues
END IF;
RETURN CAST (resultValue AS FT Pattern){
END

Ddfinitional Rules

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

Dgscription

—_

The method StrctPattern_to_FT_Pattern() has no input parameters.

N

StrctPattern_to_FT_Pattern() returns an FT_Pattern value of the form <Related_Term expansign> or
NOT <Related_Term expansion>,

If SELF, SELF.thesaurus, or.SELF.startingTerm is the null value or SELF.NOT _tag is Unknown), then
the result is the null value,

W
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6.15.4 FT_RelatedTerm Method
Purpose

Return a specified FT_RelatedTerm value.
Definition

CREATE CONSTRUCTOR METHOD FT_RelatedTerm
(thes name CHARACTER VARYING (FT ThesNameLength),
strt FT WordOrPhrase)
RETURNS FT RelatedTerm
FOR FT RelatedTerm
RETURN SELF.thesaurus (thes name) .startingTerm(strt).
NOT tag (TRUE)

Definitional Rules

1) FT_ThesNameLength is the implementation-defined maximum length for the characteryrepresentatfon
ofla thesaurus name.

Descirjiption

1) The method FT_RelatedTerm(CHARACTER VARYING, FT_WordOrPhrase) takes the following input
pdrameters:

) a CHARACTER VARYING value thes_name,
b) an FT_WordOrPhrase value strt.
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6.15.5

Purpose

GetRelatedTerms Function

Get related terms from a thesaurus.
Definition
CREATE FUNCTION GetRelatedTerms

ISO/IEC 13249-2:2003(E)

(thes name CHARACTER VARYING (FT ThesNameLength),

startingTerm FT WordOrPhrase)

RETURNS FT WordOrPhrase ARRAY[FT MaxArrayLength]

LANGUAGE SOL

DETERMINISTIC
CONTAINS SQL

CALLED ON NULL INPUT
STATIC DISPATCH
BEGIN

DECLARE strt_termid INTEGER;

SET strt termid =
(SELECT TERMID
FROM TERM DICTIONARY

)i

SET ret = ARRAY (
WITH temp related (TERMID) "&S (
SELECT RELATED TERMID
FROM TERM RELATED
WHERE TERMID = Strtitermid

)
SELECT TD.EXPR

)
RETURN ret\\ |
CASE

ELSE
ARRAY [startingTerm]
END;
END

DECLARE ret FT WordOrPhrase ARRAY[FT MaxArrayLength];
DECLARE strt FullText Token ARRAY[FT MaxArrayLengthl](;

SET thes name = TRIM(BOTH ' ' FROM thes name) ;
SET strt = startingTerm.getWordArray () ;

WHERE EXPR.getWordArray() = strt
AND TRIM(BOTH ' ' FROM THNAME DIC) = thes name

AND TRIM(B@DH ' ' FROM THNAME REL)

FROM TERM DICTIONARY TD, temp related
WHERE TDLWFERMID = temp related.TERMID
AND (TRIM(BOTH ' ' FROM TD.THNAME DIC) = thes name

WHEN startingTerm IS NULL OR thes name IS NULL THEN
CAST (ARRAY[] AS FT WordOrPhrase
ARRAY [FT MaxArrayLength])

thes name
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Definitional Rules

1) FT_ThesNameLength is the implementation-defined maximum length for the character representation
of a thesaurus name.

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

1) The function GetRelatedTerms(CHARACTER VARYING, FT_WordOrPhrase) takes the following
input parameters:

a) a CHARACTER VARYING value thes_name, denoting a thesaurus TH,

\ o LT A/crdO Do walia—qtartin 0.
a1 _ vy OraG o irasCrvaraCotartng 1 Criit.

2) GetRelatedTerms(CHARACTER VARYING, FT_WordOrPhrase) returns an array of
FT_WordOrPhrase elements which stands for a set of related terms.

3) GétRelatedTerms(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 a pair (Term, Related_Term) such that the Termwvalue represents
startingTerm, the term represented by the Related_Term value is included in the.result.

5) The term startingTerm is included in the result.

6) It {s implementation-defined, whether a check is made to ensure that the,language specified in
startingTerm.FT_Language is compatible with the thesaurus as specified by thes_name, and if so,
what kind of condition is raised in case of a language incompatibility:

—
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6.16 FT_TopTerm Type and Routines

6.16.1 FT_TopTerm Type
Purpose

FT_TopTerm values provide for the construction of top term search patterns, and for searching of
occurrences of the associated top terms in text.

Definition
CREATE TYPE FT TopTerm

N R T

n
|\ 7 s i s i s s e 59 3 (> 3t

AS (
thesaurus CHARACTER VARYING (FT ThesNameLength),
startingTerm FT WordOrPhrase

)

INSTANTIABLE

NOT FINAL

OVERRIDING METHOD Contains
(text FullText)
RETURNS BOOLEAN,

OVERRIDING METHOD StrctPattern to FT Pattern/f)
RETURNS FT Pattern,

CONSTRUCTOR METHOD FT TopTerm
(thes name CHARACTER VARYING (FT ThegsNameLength),
strt FT WordOrPhrase)
RETURNS FT TopTerm
SELF AS RESULT
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
CALLED ON NULL INPUT

Ddfinitional Rules

of a thesaurus name.
Dgscription

1) The FT_TopTerm typeprovides:
a) an attributesthesaurus,

b) an attribute startingTerm,

d)-a‘method StrctPattern_to FT_Pattern(),
€)sa method FT_TopTerm(CHARACTER VARYING, FT_WordOrPhrase),

)

c) a method Contains(FullText),
).
)

1) FT_ThesNameLength is the implementation-defined maximum length for the character represe

htation

f) a function GetTopTerms(CHARACTER VARYING, FT_WordOrPhrase).

2) For the purpose of this type, a thesaurus is effectively a table with two columns, NarrowerTerm and
BroaderTerm. For a given row, the values contained in the two columns represent terms, the first

being a narrower term of the second one.

3) The number of available thesauri and their names are implementation-defined.
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6.16.2 Contains Method

Purpose

Search a FullText value for an FT_TopTerm value.
Definition

CREATE METHOD Contains

(text FullText)

RETURNS BOOLEAN

FOR FT TopTerm

BEGIN
DECLARE TopArray FT WordOrPhrase ARRAY[FT MaxArrayLength];
DECLARE resultValue BOOLEAN;

SET TopArray = GetTopTerms (SELF.thesaurus,
SELF.startingTerm) ;
SET resultValue = NEW FT Any (TopArray) .Contains (text);

RETURN (SELF.NOT tag = resultValue);
END

Definitional Rules
1) FT_MaxArrayLength is the implementation-dependent maximum length for an array.
Descrjiption
1) The method Contains(FullText) takes the following input parameters:
q) a FullText value text.
2) Lgt R be the result of

NEW FT Any (GetTopTerms (SELF.thesauzus,
SELF.startingTerm)) .Contains (fext)

3) Case:

) If SELF.NOT_tag is Unknown, then.Contains(FullText) returns Unknown.
) If SELF.NOT _tag is False, then €ontains(FullText) returns NOT R.

d) Otherwise, Contains(FullText) returns R.

o Q

164 Structured Search Pattern Types © ISO/IEC 2003 - All rights reserved


https://iecnorm.com/api/?name=600b60100719e1b58a10e040dd6f4078

ISO/IEC 13249-2:2003(E)

6.16.3  StrctPattern_to_FT_Pattern Method
Purpose

Convert an FT_TopTerm value to an FT_Pattern value.
Definition

CREATE METHOD StrctPattern to FT Pattern()
RETURNS FT Pattern
FOR FT TopTerm
BEGIN
DECLARFE resultValue CHARACTER VARYING (FT MaxPatternlLength);

IF SELF.NOT tag IS UNKNOWN THEN
RETURN CAST (NULL AS FT_ Pattern);
END IF;

SET resultValue = 'THESAURUS "'
| | SELF.thesaurus
[| '"" EXPAND TOP TERM OF '
| CAST(SELF.startingTerm.StrctPattern_to_FT_Pattern()
AS CHARACTER VARYING(FT_MaXPatternLength));

IF NOT SELF.NOT tag THEN
SET resultValue = 'NOT ' || resultValues
END IF;
RETURN CAST (resultValue AS FT Pattern){
END

Ddfinitional Rules

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

Dgscription

—_

The method StrctPattern_to_FT_Pattern() has no input parameters.

N

StrctPattern_to_FT_Pattern() returns an FT_Pattern value of the form <Top_Term expansion> ¢r
NOT <Top_Term expansion>.

If SELF, SELF.thesaurus, or.SELF.startingTerm is the null value or SELF.NOT _tag is Unknown), then
the result is the null value,

W
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6.16.4 FT_TopTerm Method
Purpose

Return a specified FT_TopTerm value.
Definition

CREATE CONSTRUCTOR METHOD FT TopTerm
(thes name CHARACTER VARYING (FT ThesNameLength),
strt FT WordOrPhrase)
RETURNS FT TopTerm
FOR FT TopTerm
RETURN SELF.thesaurus (thes name) .startingTerm(strt).
NOT tag (TRUE)

Definitional Rules

1) FT_ThesNameLength is the implementation-defined maximum length for the characteryrepresentatfon
ofla thesaurus name.

Descirjiption

1) The method FT_TopTerm(CHARACTER VARYING, FT_WordOrPhrase) takKes the following input
pdrameters:

) a CHARACTER VARYING value thes_name,
b) an FT_WordOrPhrase value strt.

166 Structured Search Pattern Types © ISO/IEC 2003 - All rights reserved


https://iecnorm.com/api/?name=600b60100719e1b58a10e040dd6f4078

ISO/IEC 13249-2:2003(E)

6.16.5 GetTopTerms Function
Purpose

Get top terms from a thesaurus.
Definition

CREATE FUNCTION GetTopTerms
(thes name CHARACTER VARYING (FT ThesNameLength),
starEingTerm FT WordOrPhrase)
RETURNS FT_WordOEPhrase ARRAY [FT MaxArrayLength]
LANGUAGE SOL

DETERMINISTIC

CONTAINS SQL

CALLED ON NULL INPUT

STATIC DISPATCH

BEGIN
DECLARE ret FT WordOrPhrase ARRAY[FT MaxArrayLength];
DECLARE strt FullText Token ARRAY[FT MaxArrayLengthl](;
DECLARE strt_termid INTEGER;

SET thes name = TRIM(BOTH ' ' FROM thes name) ;
SET strt = startingTerm.getWordArray () ;
SET strt termid =
(SELECT TERMID
FROM TERM DICTIONARY
WHERE EXPR.getWordArray() = strt
AND TRIM(BOTH ' ' FROM THNAME DIC) = thes name
)i
SET ret = ARRAY (

(SELECT TERMID, NARROWER TERMID
FROM TERM HIERARCHY
WHERE NARROWER\TERMID = strt termid

UNION
(SELECT morewITERMID, more.NARROWER TERMID
FROM done so far B, TERM HIERARCHY more
WHEREL more .NARROWER TERMID = B.TERMID

AND NOT EXISTS
(SELECT *
FROM done so far d
WHERE d.NARROWER_TERMID = f£.TERMID)
)
RETURN ret ||
CASE

AND TRIM(BOTH ' ' FROM THNAME HRR) = thes

WITH RECURSIVE done so_ far,6 (TERMID, NARROWER TERMID) AS (

name)

AND TRIM(BOTH ' ' FROM more.THNAME_HRR) = thes_na
)
SELECT -TD.EXPR
FROM\'\TERM DICTIONARY TD, done_so_ far f
WHERE TD.TERMID = f.TERMID
AND TRIM(BOTH ' ' FROM TD.THNAME DIC) = thes name

ne)

WHEN startingTerm IS NULL OR
thes name IS NULL OR
CARDINALITY (ret) > 0 THEN
CAST (ARRAY[] AS FT WordOrPhrase
ARRAY [FT MaxArrayLength])
ELSE
ARRAY [startingTerm]
END;
END
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Definitional Rules

1) FT_ThesNameLength is the implementation-defined maximum length for the character representation
of a thesaurus name.

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

1) The function GetTopTerms(CHARACTER VARYING, FT_WordOrPhrase) takes the following input
parameters:

a) a CHARACTER VARYING value thes_name,

\ o LT A/ordO Do PP~ I fostin 0.
a1 _ vy OraG o rirasCrvaraCotartng 1 Criit.

2) GetTopTerms(CHARACTER VARYING, FT_WordOrPhrase) returns an array of FT_WordOrPfirase
elements, which stands for a set of top terms.

3) GetTopTerms(CHARACTER VARYING, FT_WordOrPhrase, INTEGER) is equivalent to
GetBroaderTerms(CHARACTER VARYING, FT_WordOrPhrase), using thes_name, startingTerm,
arld NULL as input arguments, and subsequently removing all terms for which there, exists a broad¢r
tefm according to the thesaurus denoted by thes_name.

4) The term startingTerm is included in the result if no top terms are found in TERM_HIERARCHY.

5) It |s implementation-defined, whether a check is made to ensure that the\language specified in
startingTerm.FT_Language is compatible with the thesaurus as specified by thes_name, and if so,
what kind of condition is raised in case of a language incompatibility:

17

-
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6.17 FT_IsAbout Type and Routines
6.17.1  FT_IsAbout Type
Purpose

ISO/IEC 13249-2:2003(E)

FT_IsAbout values provide for the construction of search patterns stating a topic in form of a FullText

value, and for testing whether a text is pertinent to this value.
Definition
CREATE TYPE FT IsAbout

N R T

n
|\ 7 s i s i s s e 59 3 (> 3t

AS (
wrdorphr FT WordOrPhrase
)
INSTANTIABLE
NOT FINAL

OVERRIDING METHOD Contains
(text FullText)
RETURNS BOOLEAN,

RETURNS FT Pattern,

CONSTRUCTOR METHOD FT_ISAbout
(wrdorphr FT WordOrPhrase)
RETURNS FTilsAbout
SELF AS RESULT
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
CALLED ON NULL INPUT

Ddgscription

1) The FT_IsAbout type provides:

a) an attribute wrdorphr,

b) a method Contains(FullText),

c) a method StrctPattern—to_FT_Pattern(),
d) a method FT_IsAbout(FullText).

OVERRIDING METHOD StrctPattern to FT Pattern ()
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6.17.2 Contains Method

Purpose

Search a FullText value for an FT_IsAbout value.
Definition

CREATE METHOD Contains
(text FullText)
RETURNS BOOLEAN
FOR FT IsAbout
BEGIN

DECLARE resultValue BOOLEAN;

-- !l See description

RETURN resultValue;
END

Descrjiption

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

q) a FullText value text.

2) Contains(FullText) tests whether a given FullText value is pertinent fo the FT_WordOrPhrase valug of

a given FT_IsAbout value. The result is subject to implementation-defined criteria of pertinence.
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6.17.3  StrctPattern_to_FT_Pattern Method
Purpose

Convert an FT_IsAbout value to an FT_Pattern value.
Definition

CREATE METHOD StrctPattern to FT Pattern()
RETURNS FT Pattern
FOR FT IsAbout
BEGIN
DECLARE resultValue CHARACTER VARYING(FT_MaXPatternLendth):

IF SELF.NOT tag IS UNKNOWN THEN
RETURN CAST (NULL AS FT_ Pattern);
END IF;

SET resultValue = 'IS ABOUT '
| | CAST (SELF.wrdorphr.StrctPattern to FT Pattern()
AS CHARACTER VARYING(FT MaxPatternLength)) ;

IF NOT SELF.NOT tag THEN

SET resultValue = 'NOT ' || resultValue;
END IF;
RETURN CAST (resultValue AS FT_Pattern);

END
Ddfinitional Rules

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

Dgscription
1) The method StrctPattern_to _FT_Pattern() has no input parameters.

2) StrctPattern_to_FT_Pattern() returns an-ET_Pattern value of the form <about expansion> or NQT
<about expansion>.

3) If SELF or SELF.wrdorphr is thesqull value or SELF.NOT _tag is Unknown, then the result is the|null
value.
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6.17.4 FT_IsAbout Method
Purpose
Return a specified FT_IsAbout value.
Definition
CREATE CONSTRUCTOR METHOD FT IsAbout

(wrdorphr FT_WordOrPhrase)_
RETURNS FT_ISAbOut
FOR FT IsAbout

RETURN SELF.wrdorphr (wrdorphr) .NOT tag (TRUE)

Descijiption
1) The method FT_IsAbout(FT_WordOrPhrase) takes the following input parameters:
q) an FT_WordOrPhrase value wrdorphr.
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6.18 FT_Context Type and Routines

6.18.1 FT_Context Type

Purpose

FT_Context values represent context search patterns.
Definition

CREATE TYPE FT Context
UNDER FT Primary
et —

ArgArray FT PhraselList ARRAY[FT MaxArrayLength],
du FullText Token

)
INSTANTIABLE
NOT FINAL

OVERRIDING METHOD Contains
(text FullText)
RETURNS BOOLEAN,

OVERRIDING METHOD StrctPattern to FT Pattern ()
RETURNS FT Pattern,

CONSTRUCTOR METHOD FT Context
(Argl FT Phraselist,
Arg2 FT Phraselist,
Arg3 FT Phraselist ARRAY [FT MaxAfrayLength],
DistanceUnit FullText Token)
RETURNS FT Context
SELF AS RESULT
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
CALLED ON NULL INPUT

Ddfinitional Rules

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

1) The FT_Context type provides:

a) an attribute ArgArray,

b) an attribute du,

c) a methiod Contains(FullText),

d),asmethod StrctPattern_to FT_Pattern(),

€),a method FT_Context(FT_PhraseList, FT_PhraseList, FT_PhraseList ARRAY, FullText_Token).
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6.18.2

Contains Method

Purpose

Search a FullText value for an FT_Context value.

Definition

CREATE METHOD Contains

(text FullText)
RETURNS BOOLEAN
FOR FT Context

BEGIN

DECLARE resultValue BOOLEAN;

DECLARE ftl FullText ARRAY[FT MaxArrayLength];
DECLARE segno INTEGER;

DECLARE argno INTEGER;

IF SELF IS NULL THEN
SET argno = NULL;
ELSEIF SELF.ArgArray IS NULL THEN
SET argno = NULL;
ELSE
SET argno = CARDINALITY (SELF.ArgArray);
END TIF;

SET ftl = text.Segmentize (SELF.du);

IF ftl IS NULL THEN

SET segno = NULL;
ELSE

SET segno = CARDINALITY (ftl);
END IF;

IF segno IS NULL THEN
RETURN UNKNOWN;
ELSEIF segno = 0 THEN
SET resultValue = FALSE;
ELSEIF (segno <> 0 AND_ argno = 0) THEN
SET resultValue = _TRUE;
ELSEIF (segno <>Q.AND argno IS NULL) THEN
SET resultValug = UNKNOWN;
ELSE
SET resuitValue =
(WITH
SegTab (ind, seg) AS (
SELECT sgtb.ind, sgtb.seg
FROM UNNEST (ftl) WITH ORDINALITY AS sgtb(seg, ind)
)
ContextTab (ind, ca) AS (
SELECT ctb.ind, ctb.ca
FROM UNNEST (SELF.ArgArray) WITH ORDINALITY
AS ctb(ca ind)

)
Templ (BasI) AS (
VALUES (1)
UNION
SELECT
(SELECT MIN(TTU.BasI)
FROM (
VALUES (3)
UNION
SELECT
CASE ca.Contains (seq)
WHEN FALSE THEN 1
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WHEN TRUE THEN 3
ELSE 2
END
FROM ContextTab ct (ind, ca)
) AS TTU (BasI)

)
FROM SegTab st (ind, seq)
) s
Temp?2 (BasI) AS (
SELECT MAX (BasI) FROM Templ
)
SELECT ARRAY [FALSE, TRUE, UNKNOWN] [BasI] FROM Temp2

A
77

END IF;
RETURN (SELF.NOT tag = resultValue);

END

Ddfinitional Rules
1) FT_MaxArrayLength is the implementation-dependent maximum length for an arfay.

Déscription
The method Contains(FullText) takes the following input parameters:

—_

a) a FullText value text.

2) Case:

a) If either text. Segmentize(SELF.du) or SELF or SELF.ArgArray is the null value, then the redult of
Contains(FullText) is Unknown.

b) Otherwise, let n be the number of elements of SELFArgArray, and for i ranging from 1 to n) let
CA; be the elements of 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 to m, let SEG; be fthe
FullText values representing these sentences (paragraphs).

Case:
i) If there exists some SEG;, sucl’that the result of
CA;.Contains (SEG))
is True, for every CA;»then let R be True.
i) If for every SEGj(such that the result of
CA;.Contains (SEG))
is False, for)at least one CA;, then let R be False.

iii) Otherwise, let R be Unknown.

W

Contains(FullText) returns:

Case;
a) “Unknown, if SELF.NOT _tag is Unknown.

=z
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)

c) Otherwise, R.
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6.18.3  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 Context

BEGIN
DECLARE resultValue CHARACTER VARYING(FT_MaXPatternLenUth):
DECLARE i1 INTEGER;
DECLARE n INTEGER;

IF SELF.ArgArray IS NULL THEN
RETURN CAST (NULL AS FT Pattern);
ELSEIF SELF.NOT tag IS UNKNOWN THEN
RETURN CAST (NULL AS FT Pattern);
END IF;

SET n = CARDINALITY (SELF.ArgArray);
SET resultValue =
CAST (SELF.ArgArray[l] .StrctPattern to FT Pdttern()
AS CHARACTER VARYING(FT_MaXPatternLength))
|| 'IN SAME '
|| TRIM(BOTH ' ' FROM SELF.du)
[ " As ' ||
CAST (SELF.ArgArray[2].StrctPattera\to FT Pattern()
AS CHARACTER VARYING (FT MaxPattérnLength));

SET 1 = 3;

Ll: WHILE (n >= i) DO
SET resultValue = reswltValue || ' AND ' ||
CAST (SELF.ArgArray{i] .StrctPattern to FT Pattern()
AS CHARACTER VARYING(FT MaxPatternLength));
SET 1 =1 + 1;
END WHILE L1;

IF NOT SELF.NOT(tag THEN

SET resultValue = 'NOT ' || resultValue;
END IF;
RETURN CAST (resultValue AS FT Pattern);

END

Definitional Rules

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

Descrjiption

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

2) StretPattern_to_FT_Pattern() returns an FT_Pattern value of the form <context condition> or NOT
<context condition>.

3) The result is the null value in the following cases:
a) SELF or SELF.ArgArray is the null value or SELF.NOT_tag is Unknown.
b) For some element E of SELF.ArgArray, E.StrctPattern_to_FT_Pattern() is the null value.
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6.18.4 FT_Context Method
Purpose

Return a specified FT_Context value.
Definition

CREATE CONSTRUCTOR METHOD FT_ConteXt

(Argl FT Phraselist,

Arg2 FT Phraselist,

Arg3 FT PhraseList ARRAY[FT MaxArrayLength],

DistanceUnit FullText Token)

RETURNS FT Context

FOR FT Context

RETURN SELF.
ArgArray (ARRAY [Argl, Arg2] || Arg3) .du(DistanceUnit).
NOT tag (TRUE)

Dgfinitional Rules
1) FT_MaxArrayLength is the implementation-dependent maximum length for an-array.
Dgscription

1) The method FT_Context(FT_PhraseList, FT_PhraseList, FT_Phraselist ARRAY, FullText_Tokgn)
takes the following input parameters:

a) an FT_PhraseList value Arg1,

b) an FT_PhraselList value Arg2,

c) a (possibly empty) array Arg3 the elements of whi¢hvare FT_PhraseList values,
)

d) a FullText_Token value DistanceUnit.

N

All arguments may be the null value.
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6.19 FT_ParExpr Type and Routines

6.19.1 FT_ParExpr Type
Purpose

FT_ParExpr provides for the construction of FT_Term patterns as FT_Primary values of the type
FT_ParExpr, for searching occurrences of FT_ParExpr patterns in FullText values, and for turning
FT_ParExpr values into equivalent FT_Pattern values.

Definition

C LATH N A g i} EL_E’G{J_L b)J_
UNDER FT_ Primary
AS (

Body FT Expr
)
INSTANTIABLE
NOT FINAL

OVERRIDING METHOD Contains
(text FullText)
RETURNS BOOLEAN,

OVERRIDING METHOD StrctPattern to FT Pattern()
RETURNS FT Pattern,

CONSTRUCTOR METHOD FT ParExpr
(expr FT Expr)
RETURNS FT ParExpr
SELF AS RESULT
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
CALLED ON NULL INPUT

Descrjiption
1) The FT_ParExpr type provides:
) an attribute Body,
) a method Contains(FullText),
) a method StrctPatterh. to_FT_Pattern(),
) a method FT_ParExpr(FT_Expr).

g
b

o
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6.19.2 Contains Method

Purpose

Search a FullText value for an FT_ParExpr value.
Definition

CREATE METHOD Contains
(text FullText)
RETURNS BOOLEAN
FOR FT ParExpr
RETURN SELF.Bodv.Contains (text)

DJscription
1) The method Contains(FullText) takes the following input parameters:
a) a FullText value text.
The result of SELF.Contains(text) is the result of SELF.Body.Contains(text).

N
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6.19.3  StrctPattern_to_FT_Pattern Method
Purpose

Convert an FT_ParExpr value to an FT_Pattern value.
Definition

CREATE METHOD StrctPattern to FT Pattern()
RETURNS FT Pattern
FOR FT ParExpr
BEGIN
DECLARE resultValue CHARACTER VARYING (FT MaxPatternlLength);

IF SELF.NOT tag IS UNKNOWN THEN
RETURN CAST (NULL AS FT_ Pattern);
END IF;

SET resultValue = ' (' || CAST(SELF.Body.StrctPattern to ETDPattern (|)
AS CHARACTER VARYING (FT MaxPatternLength)) || ')';

IF NOT SELF.NOT_tag THEN
SET resultValue = 'NOT ' || resultValue;
END IF;
RETURN CAST (resultValue AS FT Pattern);
END

Definitional Rules

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

Descrjiption
1) The method StrctPattern_to FT_Pattern() has nodnput parameters.

2) StyctPattern_to_FT_Pattern() returns an FT_Rattern value of the form <left paren> <search
eXpression> <right paren> except for the following cases:

q) If SELF is the null value or SELF.NOT_ tag is the null value, then the result is the null value.
B) If SELF.Body.StrctPattern_to. FT-Pattern() is the null value, then the result is the null value.
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6.19.4 FT_ParExpr Method
Purpose

Return a specified FT_ParExpr value.
Definition

CREATE CONSTRUCTOR METHOD FT ParExpr
(expr FT Expr)
RETURNS FT ParExpr
FOR FT ParExpr
RETURN SELF.Bodyv (expr) .NOT tag (TRUE)

DJscription
1) The method FT_ParExpr(FT_Expr) takes the following input parameters:
a) an FT_Expr value expr.
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6.20 FT_Term Type and Routines

6.20.1 FT_Term Type
Purpose

FT_Term values represent search patterns consisting of a sequence of FT_Primary search patterns; all
values in the list are intended to be matched.

Definition
CREATE TYPE FT Term

Wi
oo\

ConjunctsArray FT Primary ARRAY[FT MaxArrayLength]

)
INSTANTIABLE
NOT FINAL

METHOD Contains
(text FullText)
RETURNS BOOLEAN
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
CALLED ON NULL INPUT,

METHOD StrctPattern to FT Pattern()
RETURNS FT Pattern
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
CALLED ON NULL INPUT,

CONSTRUCTOR METHOD FT Term
(pArray FT Primary ARRAY[FT MaxArrayLength])
RETURNS FT Term
SELF AS RESULT
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
CALLED ON NULL INPUT

Definitional Rules

1) FT_MaxArrayLength is<the implementation-dependent maximum length for an array.
Descijiption

1) The FT_Termrtype provides:

Q

) an attribute ConjunctsArray,

) a.method Contains(FullText),

) amethod StrctPattern_to FT_Pattern()
d) a method FT_Term(FT_Primary ARRAY).

jox
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6.20.2 Contains Method

Purpose

Search a FullText value for an FT_Term value.
Definition

CREATE METHOD Contains
(text FullText)
RETURNS BOOLEAN
FOR FT Term
BEGIN

DECLARE i INTEGER;
DECLARE resultValue BOOLEAN;

IF SELF IS NULL THEN
RETURN UNKNOWN;
ELSEIF SELF.ConjunctsArray IS NULL THEN
RETURN UNKNOWN;
END IF;
SET 1 =1 ;
SET resultValue = TRUE;
Ll: WHILE (i <= CARDINALITY (SELF.ConjunctsArxay))
AND (resultValue IS TRUE OR resultValue\IS UNKNOWN)
SET resultValue = resultValue
AND SELF.ConjunctsArray[i].Contains (text);

SET 1 = 1 + 1;
END WHILE L1;
RETURN resultValue;
END

Dgscription

—_

The method Contains(FullText) takes the following input parameters:

a) a FullText value text.

N

The result of Contains(FullText) is:
Case:
a) Unknown, if SELF or(SELF.ConjunctsArray is the null value.
b) True, if for all FT «Primary elements P of SELF.ConjunctsArray
P.Contafings (text)
returns Trueé:

c) False; if-at least one FT_Primary element P of SELF.ConjunctsArray is such that

~

P.Contains (text)

returns False.

DO

H) nfhnnnlicn, Unknown.
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6.20.3  StrctPattern_to_FT_Pattern Method
Purpose

Convert an FT_Term value to an FT_Pattern value.
Definition

CREATE METHOD StrctPattern to FT Pattern()
RETURNS FT Pattern
FOR FT Term
BEGIN
DECLARE i INTEGER;
DECLARE resultValue CHARACTER VARYING (FT MaxPatternLength);

SET 1 = 1;
SET resultValue = '';

Ll: WHILE (i <= CARDINALITY (SELF.ConjunctsArray)) DO
SET resultValue = resultValue
| | CAST (
SELF.ConjunctsArray[i].StrctPattern to FT, Pattern()
AS CHARACTER VARYING(FT_MaxPatternLength))
[ '&';
SET 1 = 1 + 1;
END WHILE L1;

SET resultValue = TRIM(TRAILING '&' FROM késultValue);
RETURN CAST (resultValue AS FT Pattern);
END

Definitional Rules

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

Descrjiption
1) The method StrctPattern_to FT_Pattern()*has no input parameters.

2) SfrctPattern_to_FT_Pattern() returns.an FT_Pattern value of the form <search term> except for the
following cases:

q) If SELF.ConjunctsArray is empty, the result is represented by an empty string.

B) If SELF or SELF.CorijunctsArray is the null value, then the result is the null value.

o

) If for any element.E)of SELF.ConjunctsArray, E.StrctPattern_to_FT_Pattern() is the null value,
then the result is_the null value.
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6.20.4 FT_Term Method
Purpose

Return a specified FT_Term value.
Definition

CREATE CONSTRUCTOR METHOD FT Term
(pArray FT Primary ARRAY[FT MaxArrayLength])
RETURNS FT Term
FOR FT Term
RETURN SELF.ConjunctsArrayv (pArray)

DinnitionaI Rules

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

1) The method FT_Term(FT_Primary ARRAY) takes the following input parameters!

a) an array pArray with elements of type FT_Primary.

2) pArray may be empty or the null value.

NOTE 22 The definition of FT_Term values is intentionally more general.thanthe definition of the
corresponding <search term>s.
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