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Foreword

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

(E)

Intgrnational Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part\3:

In the field of information technology, 1SO and |EC have established ajoint technical committee, 1SO/I B

JTq
bog

natijonal bodies casting a vote.

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

Intgrnational Standard 1 SO/IEC 13249-2 was prepared by Joint Technica-Committee ISO/IEC JTC 1,
Infgrmation technology, Subcommittee SC 32, Data management apdinterchange.

1SQ

lanpuages — SQinultimedia andapplicationpackage:

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

1. Draft International Standards adopted by the joint technical committee are circul ated,to’national
ies for voting. Publication as an International Standard requires approval by at least-75% of the

/IEC 13249 consists of the following parts, under the general title Information technology — Datal

art 1: Framework
art 2: Full-Text
art 3: Spatial

art 5: Still Image

C

t of

base
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I ntroduction

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

This document is based on the content of 1SO/IEC International Standard Database L anguage (SQL).

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

1) | 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 thi's part pf
ISO/IEC 13249, constitute provisions of this part of 1SO/IEC 13249.

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

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

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

[17]

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

8) | Clause 8, "SQL/MM Full-Text Thesaurus Schema', defines the SQL/MM Full-Text thesaurus schema
used to define the thesaurus rel ated routines.

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

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

11)| Clause 11, "Status Cades", defines the SQLSTATE codes used in this part of 1SO/IEC 13249.

12)[ Clause 12, "Cenformance”, defines the criteria for conformance to this part of ISO/IEC 13249.

13)[ Annex A"l mplementation-defined elements’, is an informative Annex. It lists those features for
whichthe body of this part of 1SO/IEC 13249 states that the syntax or meaning or effect on the
database is partly or wholly implementation-defined, and describes the defining information that an

: 1 loall oot L
IIIIIJIUIIultUI SHdT Proviuc T call T Lasc.

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

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

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

X © ISO/IEC 2000 - All rights reserved
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INTERNATI ONAL STANDARD ISO/EC 1324-2:2000(E)

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

Part2;
Fuill-Text
1 Scope

Thip part of 1SO SQL/MM:

a) | introduces the Full-Text part of ISO/IEC 13249,

b) | givesthe references necessary for this part of |SO/IEC 13249,

¢) | defines notations and conventions specific to this part of 1SO/IEC 13249,
d) | defines concepts specific to this part of SO/ EC 13249,

€) | definesthe full-text user-defined types.and their associated routines.

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

The following normative documents contain provisions which, through reference in this text, constitute
provisions of this part of ISO/IEC 13249. For dated references, subsequent amendmentsto, or revisions of,
any of these publications do not apply. However, parties to agreements based on this part of 1SO/IEC 13249
are encouraged to investigate the possibility of applying the most recent editions of the normative documents
indicated below. For undated references, the latest edition of the normative document referred to applies.
Members of 1SO and IEC maintain registers of currently valid International Standards.

2.1 International standards

ISAQ/IEC 9075-1:1999, Information technology — Database languages — SQL — Part 1i/Framework
(SQL/Framework).

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

ISQ/IEC 9075-4:1999, Information technology — Database languages s~ SQL — Part 4: Persisteént Stored
Mopules (SQL/PSM).

ISQ/IEC 13249-1:2000, Information technology — Databasedanguages — 8Qitimedia and
applicationpackages — Part 1: Framework.

2.2 Publicly available standards

ANISI/NISO Z39.19-1993, American National Standard for Information Systems/National Information
Stapdards Organization, Guidelines for the Construction, Format, and Management of Monolingug
Thesauri.

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

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

This part of 1SO/IEC 13249 makes use of al terms defined in ISO/IEC 13249-1.

3.112 Definitions provided in Part 2

3.142.1
broader term
A duperordinate term in a hierarchical relation (e.g. abroader term for "SQL" is "Database Language”).

3.142.2
coqrdinate relation
A fprmal relation juxtaposing terms or classes of terms.

3.1]2.3
hiefarchical relation
A fprmal relation between two terms or classes in which one term isssubordinate to the other term.

3.142.4
narrower term
A dubordinate term in a hierarchical relation (e.g. a narrewer term for "SQL" is"SQL/MM™).

3.142.5
preferred term
A térm chosen as a descriptor from a set of_equivalent terms (e.g. a preferred term for " Structured Query

Larjguage” is"SQL").

3.142.6
relgted term
A térm connected to another. term by a coordinate relation (e.g. arelated term for "SQL" is"DB2").

3.142.7

soyndex term
A term having adifferent form though its pronunciation is similar to another term. (e.g. a soundex term fior
"there" is"thair)).

3.142.8
syrjonym term
A term having a different form but a similar meaning to another term (e.g. a synonym term for "SQL/MM"
is"SQL Multimedia and Application Packages").

3.1.2.9

top term

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

3.1.3 Definitions taken from ISO/IEC 9075

© ISO/IEC 2000 - All rights reserved Definitions, notations, and convations 5
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This part of ISO/IEC 13249 makes use of the following terms defined in 1SO/IEC 9075:

3.1.31
contain

3.1.3.2
immediately contain

3.1.33

SI p:y contaitt

3.13.4
SQL-invoked routine

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

3.14.1
thepaurus

3.2 Notations

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

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

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

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

* asingleword,

* asequence of words,
single sentence,
seguence of sentences,
single paragraph,
seguence of paragraphs.

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

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

Text identification facilities

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

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

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

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

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

set of phrases (patterns of the form <phrase> with wild card characters, patterns of the form <stemrmed
hrase>, patterns of the form <expansion function invocation>, or certain patterns of the form <text
iteral list>),

set of words-and/or phrases (patterns of the form <text literal list> or patterns of the form <expansi¢n
unction.nvocation>),

s Of two or more patterns, each either consisting of asingle word or phrase, or a set composed of
ontext patterns (patterns of the form <Proximity expansion>, or patterns of the form <context
cordition=>);

¢ patterns formed by patterns and Boolean operators for negation, conjunction, or disjunction (patterns of

the form <search expression> | <search term>, patterns of the form <search term> & <search factor>,
or patterns of the form NOT <search primary>).

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

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

firstSample:

As assumed by this International Standard, every text value is
associ ated with a specific |anguage. The recognition of word,
sentence and paragraph boundaries is |largely governed by | anguage
specific rules, conventions, and heuristics; it is inplenentation-
defined which of these rules, conventions, and heuristics are applied
by a given inplenmentation.

seqondSample:

The test

firstSanple.Contains(’ "International" ') =1
succeeds since the word /nternational is contained in dhi's text
sanpl e.

thirdSample:
die O warfel
4.2]1 Single word patterns (patterns of the form <wor d>)

Single word patterns are the most basic pattern and they consist of a sequence of characters which are fof a
given language admissible in words. That sequence of charactersis decorated by aleading and trailing
doyble quote character, as in the following example:

" "International

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

NQTE 2 - A list of <key word>sthat’ can be used in patternsis given in Subclause 5.3.2, "FT_Pattern Kay
Wards'. Although these <key werd>s are shown in upper case in subseguent examples, methods that
accept arguments contai ning.these <key word>s are invariant to the case of these <key word>s.

A text value matchesaword pattern if it contains at least one word which matches that pattern. Thus, th
test

D

firstSample.Contains(' "International" ) = 1

sucfeeds since the word International is contained in firstSample.

4.2.2 Single phrase patter ns (patterns of the form <phrase>)

Single phrase patterns represent a sequence of words. Each such word is represented in the same way as the
word in asingle word pattern. Where needed by a given language an implementation-defined word
separator is used. In the following example the word separator is a blank character. Like single word
patterns, single phrase patterns are decorated by aleading and trailing double quote character, asin the
following example:

" "International Standard" '

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

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

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

4.2.3 Patterns representing sets of single words

Patt

4.213.1 Patterns of the form <word> with wild card characters

=N

By using the wild card characters underscore (_) or percent (%) in any character position of a.single wor
patfern a possibly unlimited number of single word patterns are effectively specified. Forinstance, in th
follpwing example:

A1%

' "Standard " ’

thejunderscore stands for any single character. Accordingly this pattern represents as many words (not g
of them necessarily meaningful) as there are characters. When the percéntywild card is used, the number| of
virtually represented single word patternsis infinite since this wild card character represents any sequenge
of gharacters (including the empty one). A text value matches such apattern if it contains at least one word
whilch matches one word out of the set of word patterns effectively represented by that pattern. Thus the
test

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

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

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

fails since there is no word in firstSample which starts with Sandard and ends with some other charactey]
(su¢h as"s").

4.213.2 Expansion facility: patterns

Expansion facility patterns enable one to effectively generate a set composed of single word (and/or single
phrpse) patternsfram a starting term which represents a single word such asdatabase (note that asingle
phrpse is alsg’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:

¢ terms which sound similar to the generating term.,

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

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

terms which are top terms of the generating term.
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A text value matches such a pattern if it contains at least one word which matches the single word patterns
effectively represented by that pattern. Thusif the thesaurus computer science has been set up in such a
way that list and sequence are synonyms to each other the test:

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

(which uses a synonym expansion pattern) will succeed.

4.2.3.3 Enumeration of single word patterns (<token list> and certain <text literal list> patterns)

Anfenumeration of single word patterns consists of a comma separated list of single word patterns, asiin the
follpwing example:

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

A

=]

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

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

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

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

4.2]3.4 Patterns representing sets of words with a cammon base reduced form (patterns of thg form
<stemmed word>)

w

Patferns of the form [ STEMMED ] FORM OF <word> are effectively treated as a set of <word> pattern
such that al elements of that set have the samebase reduced form. For example:

STEMMED FORM OF ' "mice"~

will be treated as if

( "mouse" , "nice" ' )
had been specified.

Therefore a textvalue matches a <stemmed word> pattern if it matches the equivalent <token list> pattefn.
Thifs condition-Can be rephrased as:

A téxt value-matches a <stemmed word> pattern if it contains at least one word which when replaced by([its
base reducéed form matches the base reduced form word pattern represented by that pattern. Thus, the tegt:

frrstSanmple. Contal ns(” STEMVED FORM OF " St andards™ ") =1

succeeds since the base reduced form of Sandards is Standard which in turn is contained in firstSample.
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4.2.4 Patterns formed by sets of single phrases

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

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

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

"I nternational Standard®%

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

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

" "this % Standard" '’

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

" "this Standard" '’

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

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

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

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

sucpeeds since the pattern represents (among others) the word sequence this International Sandard whi¢h
is cpntained infirstSample.

4.214.2 Expansion facility patterns

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

* termswhich sound similar to the generating term,

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

* termswhich are preferred termsfor the generating term,

© ISO/IEC 2000 - All rights reserved Concepts 11


https://iecnorm.com/api/?name=ba902dc5eec092b843953716d563c0bb

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

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

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

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

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

Anjenumeration of single phrase patterns consists of acomma separated list of single phrase patterns as in
the[following example:

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

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

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

Nofe that a <text literal list> pattern may contain both single'Wword patterns and single phrase patterns.

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

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

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

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

" STEMMED FORM OF GERMAN "I nternational e Standards" '’

istlleated as

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

-)

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

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

succeeds since the phrase International Standards is contained in firstSample.

4.2.5 Patterns specifying context conditions

Patferns for context conditions specify first a set of two or more subpatterns each effectively specifying iset
of single word and/or single phrase patterns, and second a window inside of which all subpatternsqmust
malched.

4.215.1 <Proximity expansion> patterns

A qProximity expansion> pattern is characterized by:
1. Rpfirst and second pattern each representing either a single word pattern oraset of single word patterms,
2. pwindow width which is specified by an integral number of structural @nits; predefined units are
characters, words, sentences, and paragraphs.

3. pnindication whether the matches are required to occur in order ok not.

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

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

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

2. | Let QubS be a substringof the text value such that:

o itstartswith the first specified unit (character, word, etc.) that is or contains the first character df
the portion that matches the first pattern,

» itslengthis™l (one) plus the number of units as specified in the <Proximity expansion> pattern.

3. | SubS matches the second pattern.

4. | K:arder has been specified then the portion matching the second pattern must not precede the portion
matCri ng e TITst pattern.

Thus the test:

firstSanple.Contains(’ ("Standards", "International" )
NEAR "I anguage"
W THI N 0 SENTENCES
INORDER ') =1
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succeeds since the first sentence of firstSample contains the words International and language such that the
first one occurs prior to the second one. Note that the text matches the pattern although it does not contain
the word Standards.

4.2.5.2 <context condition> patterns

A <context condition> pattern is characterized by:

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

mytephrasepatterns:

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

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

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

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

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

4.2]6 Patterns involving Boolean operators
4.216.1 Patterns involving OR operators

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

" "Standard" | "Interhational" | "language"

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

secondSanpl e, Cont ai ns(’ "Standard" | "International” | "language" ')=F1
sucpeeds since secohdSample contains the word International .

4.216.2 Patterns involving AND operators

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

"Standard" & "lInternational" & "language"

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

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

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

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

"NOT "International Standard" °’
A text value matches such a pattern if the pattern prefixed by NOT does not match that text. Thus the test;

secondSanpl e. Cont ai ns(’ NOT "I nternational Standard" ') =1

sucpeeds since the text secondSample does not contain the phrase International Sandard.
4.216.4 Precedence of Boolean operators

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

e NOT
LA

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

The precedence can be overridden by putting parenthesis around subpatterns. For example if the previous
test|is changed by putting the pattern following N@T into parenthesis:

secondSanpl e. Cont ai ns(’ NORYW"International Standard" & "test") ')31

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

4.217 ldentification of Full Fext values which are pertinent to a given text

Patterns of the form ISABOUT <phrase> alow for the identification of Full Text values which in an
implementation-defined way "is about" or is pertinent to <phrase>. Depending on the criteriaan
implementation,applies when evaluating a pattern, the test

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

wilLsdeceed-ornot-

43 Text ranking facilities

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

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

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

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

patfern. The exact relationship between atext value and a pattern and the associated rank valueis
implementation-defined.

44  Language aspects

Alllvalues of the Full Text type are associated with a specific language. The same effectively holds for
patierns of the forms:

e Kword>,

* Kstemmed word>,
¢ Kphrase>,

* Kstemmed phrase>.

Larjguage information is required for:

* recognition of word, sentence, and paragraph boundaries,

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

* reatment of stop words,

* \word normalization.

4.411 Multilingual texts and patterns

Patferns may be composedtof subpatterns that are associated with different languages asin the following
exgmple:

' ENGLISHy'die" & GERMAN "Wdrfel" '

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

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

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

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

4.4.2 Treatment of stop words
Stop words are words that occur in text values at a probability which makes these words useless for text

identification purposes. It primarily depends on the language whether some word (e.g. die) isto be treated

‘- ! PR_Y) S 1 ") . o L ! Lo i) . "
as g SLUP WUITU U TIOL. ULTIET TaLtUrNs SULTT S TNE UNiver S8 U UlfSLuunrse liady’ di SU IS LARETTTTIIU aLLUUTIL.

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

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

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

| Itisimplementation-defined whether the distance separating.two wordsW1and W2in a pattern of the
form <phrase> or <stemmed phrase> is exactly or at most‘one more than the number of consecutive|stop
words between Wland W2 In the latter case, the stop.words effectively behave like optional words,

e | Let P beapattern of the form <phrase > or <stemmed phrase> simply containing n <phrasepart
representation>s some of which represent stop.words. |f stopswords do not behave like optional
words, then atext value textmatches P if textcontains a contiguous sequence of n words starting at
some position (j+1) such that every ( j+i9-th word of textis astop word if thei-th word of P isa sfop
word, or otherwise is matched by the.i-th word of P.

Thus the test:
firstSanpl e. Contains(’ ( "sentence or paragraph" ) ') =1

succeeds since firstSamplecontains the phrase sentence and paragraph

o128

It is implementation-defined whether phrases are admissible that have a stop word as their first or |3
word or that consist of stop words only. If the latter case is supported then the test:

fiv st Sanpl e. Contains(’ ( "this and that" ) ') =1

wiould succeed-if fircthmplmmani ned-three consecutive stop. words (\I\Ihif‘h isactua Iy not-the case).

45 Word normalization

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

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

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

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

willeventual v beidentified-as-well
V-eRttaHy-PDe-taeRt-HeaasWet-

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

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

4.6]1 Typesand routinesintended for public use
The following types and routines are intended for public use:

e | FullTexttype with

* methods Language

* methods Contains

* methods Rank

* methods FullText,

« function FullText_to_Characteto casta FullTextvalue into a character string,

e | FT_Patterntype.
4.6]2 Typesand routinesfor definition

All|other types and routines that-are not covered by Subclause 4.6.1, "Types and routines intended for
pulflic use" are used to specify the semantics of the Category 1 types and routines. |mplementations
confforming to this part ©f 1 SO/IEC 13249 do not need to provide these types or routines for public use.

4.6)3 Techniquefar defining the semantics of Category 1 Contains methods

Asfar as possible, types and routines of this part of 1SO/IEC 13249 are defined by the facilities | SO/IEQ
9075. For the Category 1 Containsmethodsthisis donein an indirect way. Using the definitional facilifies
of IIS@AEC 9075, Containsmethods are defined for the structural patterns of Clause 6. " Structured Sear¢h

PatteraTvpes—Fora aivzon nattarn accanted by 4 Catonons 1 Contatnemeathod tha maeaninaie defined N
1y PES—roa-ghYeR-PatteHaceeptetry - oategory——<sORtaSHEmoatRe-eaRg1+SaeHhea

terms of an equivalent structural pattern. For example the following pattern:

'ENGLISH "die" & GERMAN "Wirfel" '

is equivalent to the structural pattern:

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

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

returns a pattern which is equal except for some white space characters to the pattern:
" ENGLISH "die" & GERMAN "Wirfel" '
under question. Finally the meaning of

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

is defined by the meaning of:

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

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

51 FullText Type and Routines
5.1.1 FullText Type

Purpose

The Full Text type provides for the construction of text, for testing whether text contains specified patterms,

and for turning text into character strings.
Definition

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

)
| NSTANTI ABLE
NOT FI NAL

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

RETURNS | NTEGER
LANGUAGE SCQL

DETERM NI STI C

CONTAI NS SQL

CALLED ON NULL. (UNPUT,

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

RETURNS DOUBLE PRECI SI ON
LANGUAGE SCQL
DETERM NI STI C

METHOD Cont ai ns(pattern CHARACTER VARYI NG FT_MaxPatternLengt h))

METHOD Rank(pattern CHARACTER VARYI NG FT_MaxPatt er nLengt h))

CONTAI'NS SCL
CALLED ON NULL | NPUT,

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

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

DETERM NI STI C

CONTAI NS SQL

RETURNS NULL ON NULL I NPUT,

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

IVEII’MJ IUKCIII LBI—\IIUDL Cllk
RETURNS Ful | Text ARRAY[ FT_MaxArrayLengt h]
LANGUAGE SQL
DETERM NI STI C
CONTAINS SQL
RETURNS NULL ON NULL | NPUT,

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

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

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

RETURNS Ful | Text
SELF AS RESULT
LANGUAGE SQL

DETERM NI STI C

CONTAI NS SQL

CALLED ON.NULL | NPUT

CREATE CAST((JFul | Text AS CHARACTER VARYI NG FT_MaxText Lengt h)
W TH FUNCTI ON Ful | Text _to_Charact er (Ful | Text)
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Definitional Rules

1

2)

3)

4)

5)

De

1)

2)

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

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

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

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

FT_DefaultLanguage is an implementation-defined character string literal which denotes the

implementation-defined default language. The length of FT_DefaultLanguage does not-exceed
FT_MaxLanguagel ength.

The Full Text type provides for public use;

a)
b)
)
d)
€)
f)
9)

h)

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

SCription

an attribute Language,

amethod Contains(FT_Pattern),

amethod Contains(CHARACTER VARYING),
amethod Rank(FT_Pattern),

amethod Rank(CHARACTER VARYING),
amethod Full Text(CHARACTER VARYING) to.initialize a Full Text value from a character strirjg,
amethod Full Text(CHARACTER VARYINGCHARACTER VARYING) to initialize a Full Text
value from a character string and a language specification,

afunction FullText_to_Character (FullFText) to cast a Full Text value into a character string.
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5.1.2  Contains Methods

Purpose

Search a Full Text value for alinear search pattern.
Definition

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

-- 1l See Description

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

Detfinitional Rules

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

Description

1) | The method Contains(FT_Pattern) takes the follewing input parameters:

a) anFT_Pattern value pattern.

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

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

Case:

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

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

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

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

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

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

c) Otherwise:
Case:
i) If SELF, SELF.Contents, or pattern is the null value, then the null value.
et Hrof-SEH€ ts6rtzeron 3 reroy
iii) Otherwise, let s pattern be the structured pattern of type FT_Expr, such that
pattern = s_pattern. StrctPattern_to FT Pattern()
Then the result of
SELF. Cont ai ns( pattern)
is
Case:
A) 1(one), if
s_pattern. Cont ai ns( SELF)
istrue.
B) 0(zero), if
s_pattern. Cont ai ns( SELF)
isfalse.
C) Otherwisg, the null value.

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

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

Purpose

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

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

-- 1l See Description

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

Detfinitional Rules

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

Description

1) | The method Rank(FT_Pattern) takes the followiig input parameters:

a) anFT_Pattern value pattern.

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

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

Case:

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

NOTE 6 - <search expression> is defined in Subclause 5.3.1, “FT Pattern Type”.

b) Otherwise:
Case:
i) If SELF, SELF.Contents, or pattern is the null value, the null value.
i) Otherwise, an implementation-depend®@UBLE PRECISON value constrained by

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

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

© ISO/IEC 2000 - All rights reserved Full-Text Types 27


https://iecnorm.com/api/?name=ba902dc5eec092b843953716d563c0bb

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

5.1.4  Tokenize Method

Purpose

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

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

-- Il See Description

Deftinitional Rules

1) | FT_MaxArrayLength is the implementation-dependent maximum length forsan array.
Description

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

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

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

—

4) | Further details of the relationship between input and output are implementation-defined. Though nd
enforced by this standard, it isintended thatiTokenize() reflects the language structure of the input text
being processed. That language is denated by SELF.Language.
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5.1.5  TokenizePosition Method

Purpose

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

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

-- 1l See Description

Deftinitional Rules

1) | FT_MaxArrayLength is the implementation-dependent maximum length forsan array.
Description

1) | The method TokenizePosition(Full Text_Token) takes the following'input parameters:
a) aFullText_Token value unit identifying a unit of text,

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

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

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

a) A FullText_Token valle token representing a normalized word occurring in SELF.
b) AnINTEGER valueposition identifying the position of an occurrence of token in terms of the ynit
information spegified (e.g. “third sentence”).
c) AnINTEGERwaluecorrVal. This value is intended to support the computation of the digtance
between twowords as identified by tW®_TokenPosition items. corrVal is zero for the distance
units WORDS', 'SENTENCES' and 'PARAGRAPHS'; its value is implementation-defingd for
distance unit 'CHARACTERS'. In the latter case, possible values are zero, or values r¢lated to the
length of the associatedken.

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

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

a) SELF or SELF.Contents is the null value.
b) unitis the null value or a value not supported by the implementation.
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6) Itisimplementation-defined whether no stop words of SELF.Contents, all stop words of
SELF.Contents, or al stop words of SELF.Contents other than leading and trailing stop words are
effectively included in the result of SELF.TokenizePosition(Full Text_Token). If stop words are
included, then it isimplementation-defined how they are effectively represented, provided their
representation is such that the result of comparing any two stop words istrue.

7) Let W1 and W2 be two words contained in SELF.Contents and let TLE1 and TLE2 be the
corresponding elementsin the result of TokenizePosition(Full Text_Token). The distance between W1
and W2 shall be properly captured by TLE1 and TLE2 regardless of whether some word between W1
andt W2 tserstopwordandregardtess of whether stopwords arenctudedrtheresottof
TokenizePosition(Full Text_Token) or not.

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

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

=3

10)| Further details of the relationship between input and output are jihplementation-defined. Though na
enforced by this standard, it isintended that TokenizePosition(Full Text_Token) reflects the language
structure of the input text being processed. That languagelis denoted by SELF.Language.
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5.1.6 Segmentize Method

Purpose

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

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

-- 1l See Description

Detinitional Rules

1) | FT_MaxArrayLength is the implementation-dependent maximum length foran array.
Description

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

a) aFullText _Token value unit.

2) | The unit shall be either 'SENTENCE’ or 'PARAGRAPRH'.

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

3) | If thelength of SELF.Contents is 0 (zero), then Segmentize(Full Text_Token) returns an empty array
4) | Segmentize(Full Text_Token) returns an array of Full Text values, which are either sentences or
paragraphs of text. Forevery sentence (paragraph) of text there shall be exactly one element in the

resulting array the content of which equals the content of this sentence (paragraph). The relative order
of resulting array-elements shall be the same as the order of the associated sentences (paragraphs).

—

5) | Further details:of the relationship between input and output are implementation-defined. Though nd
enforced’ by this standard, it isintended that Segmentize(Full Text_Token) reflects the language strucfure
of thednAput text being processed. That language is denoted by SELF.Language.
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5.1.7 TokenizeAndStem Method

Purpose

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

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

-- Il See Description

Deftinitional Rules

1) | FT_MaxArrayLength is the implementation-dependent maximum length forsan array.
Description

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

2) | TokenizeAndStem() returns an array representing a sequenee 0f normalized and stem-reduced
FullText_Token values. The result of TokenizeAndStem() is'the null valueif SELF or SELF.Contentsis

the null value.

3) | If thelength of SELF.Contents is 0 (zero), then, TokenizeandStem() returns an empty array.

—

4) | Further details of the relationship between-input and output are implementation-defined. Though nd
enforced by this standard, it isintended\that TokenizeAndStem() reflects the language structure of th
input text being processed. That language is denoted by SELF.Language.

1%
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5.1.8  TokenizePositionAndStem Method

Purpose

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

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

-- 1l See Description

Deftinitional Rules

1) | FT_MaxArrayLength is the implementation-dependent maximum length forsan array.
Description

1) | The method TokenizePositionAndStem() has no input parameters,

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

a) A FullText_Token value token representing aword occurring in SELF; that word is represented|in

anormalized way and is reduced to its stemmied form.
b) AnINTEGER value position identifyingthe position of an occurrence of token in terms of wordls.
¢) AnINTEGER value corrVal set to zero:

3) | Theresult of TokenizePositionAndStem() shall be the null valueif SELF or SELF.Contentsisthe nu
value.

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

5) | It isimplementation-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.TokenizePositionAndStem(). If stop words are included, then
it isimplementation-defined how they are effectively represented, provided their representation is sych
that the result of comparing any two stop words istrue.

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

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

Purpose

Return a specified Full Text value.

Definition

De

1)

2)

De

1

2)

3)

© ISO/IEC 2000 - All rights reserved

CREATE METHOD Ful | Text (string CHARACTER VARYI NG FT_MaxText Lengt h))
RETURNS Ful | Text
FOR Ful | Text

RETURN SELF. Cont ent s(string)

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

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

| F Language IS NULL OR
Language = '’ R

-- if Language does not specify acsupported | anguage

(E)

THEN
SI GNAL | nval i dLanguage
SET MESSAGE_TEXT = ’'invali d | anguage specification’;
END | F;
RETURN SELF. Cont ent s(strikng) . Language( Language) ;
END
initional Rules
FT_MaxTextLength is the implementation-defined maximum length for the character representati on|of
aFullText value.
FT_MaxLanguagelength is the implementation-defined maximum length for the character
representation of ajanguage specification.
Scription
The method Full Text((CHARACTER VARYING) takes the following input parameters:
a)y,'aCHARACTER VARYING value string.
The method Full Text(CHARACTER VARYING, CHARACTER VARYING) takes the following input
parameters:
a) aCHARACTER VARYING value string,
b) aCHARACTER VARYING value Language.
If the value of Language is the empty string or the null value or Language does not specify a supported

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

Return the character representation of a Full Text value.
Definition

CREATE FUNCTI ON Ful | Text _to_Character (text Full Text)
RETURNS CHARACTER VARYI NG FT_MaxText Lengt h)
LANGUAGE SQL
DETERM NI STI C
CONTAI NS SQL
CALLED ON NULL I NPUT
STATI C DI SPATCH
RETURN t ext. Contents

Detfinitional Rules

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

Description
1) | Thefunction Full Text_to Character (Full Text) takes the following input parameters:

a) aFullText valuetext.

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


https://iecnorm.com/api/?name=ba902dc5eec092b843953716d563c0bb

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

5.1.11 StrctPattern_to_FT_Pattern Function

Purpose

Convert a sequence of FT_WordOrPhrase valuesto an FT_Pattern value.

Definition

De

1)

2)
De

1

2)

3)

CREATE FUNCTION StrctPattern_to FT _Pattern
(woparray FT_WordOr Phrase ARRAY[ FT_MaxArraylLengt h])
RETURNS FT Pattern

LANGUAGE SQL

DETERM NI STI C

CONTAI NS SQL

RETURNS NULL ON NULL I NPUT

STATI C DI SPATCH

BEA N
DECLARE result CHARACTER VARYI NG FT_MaxPatt er nLengt'h) ;
DECLARE i | NTEGER,

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

SET i =i + 1;
END WHI LE;
SET result = TRMTRAILING ' ,">"FROM result) || ')’;
RETURN CAST(result AS FT Pattern);
END

initional Rules

FT_MaxPatternLength is the implementation-dependent maximum length for the character

representation of an FT_Pattern value.

FT_MaxArrayLength is thetmplementation-dependent maximum length for an array.

Scription

The function SretPattern to FT_Pattern(FT_WordOrPhrase ARRAY) takes the following input

parameters:

a) anwarray woparray whose elements are FT_WordOrPhrase values.

SectPattern_to FT Pattern(FT_WordOrPhrase ARRAY) returns an FT_Pattern value of the form

tolcen-lict
If the input argument woparray is the null value, then SrctPattern_to FT_Pattern(FT_WordOrPhrase

ARRAY) returns the null value.
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52 FT_TokenPosition Type and Routines
5.2.1  FT_TokenPosition Type
Purpose

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

Definition

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

)
| NSTANTI ABLE
NOT FI NAL

Description
1) | The FT_TokenPosition type provides:
a) an attribute token,

b) an attribute position,
c) anattribute corrval.

2) | The purpose of the FT_TokenPosition attributes’is described in Subclause 5.1.5, “TokenizePo

Method” which is used to initialize these attributes.

Sition
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53 FT_Pattern Type and Routines

5.3.1 FT_Pattern Type

Purpose

The FT_Pattern type provides for linear search patterns.

Definition

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

Detfinitional Rules

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

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

2) | Valuesof FT_Pattern type are meant as input to the methodContains(FT_Pattern) of the Full Text
type.

NOTE 9 - The FullText type is described in Subclause5.1.1, "Full Text Type".

3) | Valuesof FT_Pattern must be producible fromrthe following BNF for <search expression>.

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

<vertical bar> ::=|

<search ternm ::=
<search faetor>
| <search terne <anpersand> <search factor>

<anpersand>\./. = &

<sear chifactor> :: =
[ NOI'] <search primry>

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

<stemmed wofd> :: =
[ STEMVED | FORM OF <wor d>

<st emmed: phrase> :: =
[«STEMMED ] FORM OF <phrase>

<fext function invocation> ::=
<Proxim ty pxpanqi an>
| <about expansion>
| <expansion function invocation>

<expansi on function invocation> ::=

<Soundex expansi on>

| <Broader_Term expansi on>

| <Narrower_Term expansi on>

| <Synonym expansi on>

| <Preferred_Term expansi on>

| <Rel at ed_Ter m expansi on>

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

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

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

<token l1st> .=
<l eft paren> <word specification>

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

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

<di stance> ::= <unsigned integer>

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

<unit> ::=
CHARACTERS

| WORDS
| SENTENCES
| PARAGRAPHS

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

<Soundex expansi on=J:: =
SOUNDS LI KE <wor d>

<Br oader _Ter.an_expansi on> :: =
THESAURUS_<t hesaur us speci fi cati on>
EXRAND BROADER TERM OF <text literal >
[ EOR <t hesaurus expansion count> { LEVEL | LEVELS }]

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

<thacaurunc naonp raonracant ati ans - - — ~thocanrnic nanm char ant or S
—Hesadds—hahe—+e esettat1-oh — —HHreSsadHdus—haee—ehRataet+e—

<t hesaurus nane character> ::= 1! See Description
<t hesaurus expansi on count> ::= <unsi gned i nteger>
<Narrower _Term expansi on> :: =
THESAURUS <t hesaurus specification>
EXPAND NARROMNER TERM COF <text literal >
[ FOR <t hesaurus expansion count> { LEVEL | LEVELS }]

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

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

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

<Top_Ter m expansi on> :: =

US—<ttesaurus specifrcations

EXPAND TOP TERM OF <text literal >

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

<context unit> ::=
SENTENCE
| PARAGRAPH

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

<text literal list> ::=
<l eft paren> <text literal >
[ { <comma> <text literal>} ..s 9 <right paren>

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

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

Although these <key werd>s are shown above in upper case, methods that accept FT_Pattern
arguments are invariant-to the case of these <key word>s.

a) A <word repreSentation> is a non-empty sequence of <word representation part>s. A <word
representati on part> is either a <word representation character> or a <doublequote symbol>. T
set of <wordrepresentation character>s does not contain <double quote>. Other than that, the §
of <weord-representation character>s is implementation-defined; though not enforced by this
standard, it isintended that the corresponding rules reflect the characteristics of the specific

admissible characters; however, a <word representation> shall contains at least one character t

is-not-treated-as-awild-card-character-

NOTE 10- A list of FT_Pattern<key word>sisgiven in Subclause 5.3.2, "FT_Pattern Key Words'|.

ne
<

fanguage from which the word has been taken. Wild card characters’ ' and ' %' shall be amor;%the

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

contains either a '%' or an ' ' that is precedeH, liflose characters represent a '%' or an'

, and

not a wild card character. If &his preceded by aB, the second does not represent an <escape

representation character& must be followed by eithdt. ‘%', or *_".
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A <Broader_Term expansion>, <Narrower_Term expansion>, <Synonym_Term expansion>,
<Preferred_Term expansion>, <Related Term expansion>, or <Top_Term expansion> shall not
contain a <stemmed word> or <stemmed phrase>.

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

J U e Ol -1 cU T cl 9, a>xc— VV
specifies an <escape specification> ES, then let E be the <escape character> immediately
contained in ES. If PPRis E% then PPR does not represent an optional word.

¢) Each <word>, <stemmed word>, <phrase>, or <stemmed phrase> instance is assoejated with sqme
language. Thislanguage is either explicitly or implicitly specified. The details of:the <languag
specification>, as well as the default language is implementation-defined.

D

d) A <word> simply contained in a<Soundex expansion>, and a <text literal> simply contained in a
<Broader_Term expansion>, <Narrower_Term expansion>, <Synorymexpansion>,
<Preferred_Term expansion>, <Related Term expansion>, or <Tiop ‘'Term expansion> shall no
simply contain a <word representation character> that is treated@s awild card character, nor shill
it simply contain an <escape specification>.

€) A <stemmed word> or <stemmed phrase> shall not simply contain a <word representation
character> that is treated as awild card character, ner shall it simply contain an <escape
specification>.

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

CHARACTERS
WORDS
SENTENCE
SENTENCES
PARAGRAPH
PARAGRAPHS

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

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

5) Let Tand P be a FullText value and an ET Pattern value rnvglv'\nr*fi\lnly Thevaueof T (‘nnfninQ(D) S
determined by the following:

a) If Pisa<search expression> of the form SE <vertical bar> ST, then the result of

T. Cont ai ns(P)

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

isfalse

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

T. Cont ai ns(P)

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

isfase.
iii) Otherwise, the null valug:
c) If Pisa<search factor>"of the form NOT SP, then the result of
T. Cont &i ns(P)
is
Case:

i)y 1(one),if

NOT T. Cont ai ns( SP)
istrue.
i) 0(zero), if
NOT T. Cont ai ns( SP)

isfase.
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iii) Otherwise, the null value.
d) If Pisa<word> W or a<stemmed word> W, then:
i) If Wdoes not immediately contain a <language specification>, then augment W with
<language specification> denoting the default language.
ii) If Pis<stemmed word> and W does not specify the optional key word STEMMED then
augment W with the optional key word STEMMED.

Let STL bean FT_TextLiteral or an FT_StemmedWord value such that

W= STL. StrctPattern_to_FT_Pattern()
The result of
T. Cont ai ns(W
is
Case:
i) 1(one),if
STL. Cont ai ns(T)
istrue.
i) 0(zero), if
STL. Cont ai ns(T)
isfase.
iii) Otherwise, the null value.
(i.e. Contains returns 1 (one) if T contains at least one token which matchesW (if no <stemmed
word> has been specified), or T contains at |east one token the stem of which matches the stem pof
W (if <stemmed ward> has been specified).)
NOTE 12 A-word pattern W may contain wild card characters’_’ (denoting a single character
from the'character set of <search expression>) or %' (denoting a string of any length (zero or

more)composed of characters from the character set of <search expression>).

e), (If)P isa<phrase> PHR or a <stemmed phrase> PHR, then:

i) 1T PHROOES not iImmediaiely comains a <language specitications, then augment PHR With
<language specification> denoting the default language.

ii) If Pis<stemmed phrase> and PHR does not specify the optional key word STEMMED then
augment PHR with the optional key word STEMMED.

Let SPP bean FT_Phrase or an FT_StemmedPhrase value such that
PHR = SPP. StrctPattern_to FT Pattern()

then the result of
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T. Cont ai ns( PHR)
is
Case:
i) 1(one),if

SPP. Cont ai ns(T)

istrue.
i) 0/(zero), if
SPP. Cont ai ns(T)

isfase.

iii) Otherwise, the null value.

(i.e. Contains returns 1 (one) if T contains a sequence of tokens-which match PHR. The match
condition details are given in Subclause 6.6, FT_Phrase Type and Routines, and in Subclause 6}7,
FT_SemmedPhrase Type and Routines.)

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

f) If Pisa<Proximity expansion> PFI, then let;TL1 be <token list1> and TL2 be <token list2>.
Augment both TL1 and TL2 such that evexy. occurrence of a <word>, <stemmed word>, <phras¢>,
or a<stemmed phrase> which does not:specify a <language specification> is adorned by a
<language specification> denoting:the'default language. Additionally augment both TL1 and TI .2
such that every occurrence of <stemmed word> or <stemmed phrase> which does not specify the
optional key word STEMMEDS adorned by this missing optional key word.

Case:

i) If TL1isa<Broader Term expansion>, let SBT be an FT_BroaderTerm value such that TL{1 is
equal to, SBT.StrctPattern_to_FT_Pattern(). Replace TL1 in PFI by the result of:

StrictPattern_to FT_Pattern(Get Broader Ter ms( SBT. t hesaur us,
SBT. startingTerm SBT. expansi onCnt))

If TL2 isa<Broader_Term expansion>, let SBT be an FT_Broader Term value such that TL|2 is
equal to SBT.SrctPattern_to FT Pattern(). Replace TL2 in PFI by the result of:

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

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

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

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

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

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

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

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

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

StrctPattern_to FT_Pattern(GetPreferredTeras(SPT. t hesaurus,
SPT. startingTerm)

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

StrctPattern_to FT Pattern(GetPreferredTer ns(SPT. t hesaur us,
SPT. startingTerm)

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

S

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

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

S
Strct Pattern_to FT_Pattern(GetRel at edTer ms( SRT. t hesaur us,
SRT.'startingTerm)

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

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

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

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

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

StrctPattern_to FT_Pattern(Get SoundsSi ni | ar ( SPHT. spoken))
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If TL2 isa<Soundex expansion>, let SPHT be an FT_Soundex value such that TL2 is equal to

SPHT.SrcetPattern_to FT Pattern(). Replace TL2 in PFI by the result of:
StrctPattern_to FT_Pattern(Get SoundsSi ni| ar ( SPHT. spoken))
Let SPRbean FT_Proxi value such that

PFI = SPR StrctPattern_to FT Pattern()

then the result of

9)

T. Cont ai ns( PFI)
is
Case:
i) 1(one),if
SPR. Cont ai ns(T)
istrue.
i) 0(zero), if
SPR. Cont ai ns(T)
isfase.
iii) Otherwise, the null value.
If Pisa<context condition> CCD; lét;n be the number of <context argument>s immediately
contained in CCD. For i ranging from 1 to n, let Cai be these <context argument>s. In every G

augment every occurrence of a<word>, <stemmed word>, <phrase>, or a <stemmed phrase>
which does not specify a <language specification> by a <language specification> that denotes t

default language. Additienally, in every Cai, augment every occurrence of <stemmed word> off

<stemmed phrase> which does not specify the optional key word STEMMED by this missing
optional key word.\\Lét CCDC be the canonical form of CCD, which is obtained by replacing
every Cai asfollows:

Case:

i) \Jf/Cai isa<text literal>, replace Cai by:

(Cai)

ai,

ne
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ii) If Cai isa<Broader_Term expansion>, let SBT bean FT_Broader Term value such that Cai is

equal to SBT.SrctPattern_to FT Pattern(). Replace Cai by the result of:

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

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

StrctPattern_to FT Pattern(GetNarrower Ter ns( SNT. t hesaur us,

Cai
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SNT. startingTerm SNT. expansi onCnt))

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

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

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

StrctPattern_to FT Pattern(GetPreferredTerns(SPT. t hesaurms|,
SPT. startingTernj)

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

StrctPattern_to FT Pattern(GetRel at edTer ns( SRT,t'hesaur us,
SRT. startingTernj)

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

StrctPattern_to FT Pattern(Get TopTer ns( STT. t hesaur us,
STT.startingTernj)

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

StrctPattern_to FT Pattern(Get SoundsSi ni | ar ( SPHT. spoken))
iX) Otherwise, Cai isleft unchanged
Let SCR bean FT_Context value,such that
CCDC = SCR. StrotfPattern_to FT_Pattern()
Then the result of

T. Cont di ns( CCDQ)
is
Case:

1) 1(one),if

SCR. Cont ai ns(T)
istrue.
i) 0(zero), if
SCR. Cont ai ns(T)

isfase.
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iii) Otherwise, the null value.

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

P = SPSE. StrctPattern_to FT Pattern()

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

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

SFI = SS@.StrctPattern_to_FT_Pattern()
then the result.of

T:Cont ai ns( SFI)

is

Caca:
oo

i) 1(one), if
SSO. Cont ai ns(T)
istrue.
i) O(zero), if

SSO. Cont ai ns(T)
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isfase.

iii) Otherwise, the null value.

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

BFI = SBT.StrctPattern_to FT Pattern()

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

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

NFI = SNT. StrctPattern_to_FT_Pattern()

then the result of

T. Cont ai ns( NFI)
is
Case:
i) 1(one),if

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

isfase.

iii) Otherwise, the null value.

NOTFTE 15 _1f COR <thocawiic avnancian oot 1 N/ © hac ant hann oot fiad than ansnae
T =

LI\ A~ = T O T ST Ot O S CA T o O COTT T TV C O TIOo TTOT O SpPCe e tHe oo Toran

to the specification of Subclause 6.11.3, "StrctPattern_to FT_Pattern Method" and Subclause
6.11.5 "GetNarrowerTerms Function” the expansion of <text literal> immediately contained-in
<Narrower_Term expansion > is carried on until no further expansion term can be found.
If P isa<Synonym expansion> SYFI, augment SYF| such that every occurrenceef a <word> or
<phrase> which does not specify a <language specification> is adorned by a<language
specification> denoting the default language. Let SST be an FT_Synonym Value such that
SYFI = SST. StrctPattern_to FT Pattern()
then the result of
T. Cont ai ns( SYFI )
is
Case:
i) 1(one),if
SST. Cont ai ns(T)
istrue.
ii) O(zero), if
SST. Centai ns(T)

isfase.

iii) Othéerwise, the null value.

[f)Pisa<Related Term expansion> RTFI, augment RTFI such that every occurrence of a <wor
or a <phrase> which does not specify a <language specification> is adorned by a <language

a
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specification>—denotingthedefautt tanguage—tet SR bheanFTRetatedFermrvatuesuchrtheat
RTFI = SRT. StrctPattern_to FT Pattern()
then the result of

T. Cont ai ns( RTFI)
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i) 1(one),if
SRT. Cont ai ns(T)
istrue.
i) 0(zero), if

SRT. Cont ai ns(T)

isfalse
iii) Otherwise, the null value.

n) If Pisa<Preferred Term expansion> PTFI, augment PTFI such that every occutrence 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 FThPreferredTerm valye
such that

PTFI = SPT.StrctPattern_to FT Pattern()
then the result of
T. Cont ai ns( PTFI )
is
Case:
i) 1(one),if
SPT. Cont ai ns(T)
istrue.
i) 0(zero), if
SPT.(Cant ai ns(T)
isfalse
i\ \Otherwise, the null value.
)/ If Pisa<Top_Term expansion> TTFI, augment TTFI such that every occurrence of a<word> ¢r a

nhrgm \I\Ihlr\h Hnm not mnr\lf\l a |ann| |cv1a onnr\lflr\clhr\n |c~ grlr\rnnd h\l a |ann| 1200
pr t-Spee e-Spe gdage

specification> denoting the default Ianguage Let STT bean FT. TopTerm value such that

TTFlI = STT. StrctPattern_to FT_Pattern()
then the result of

T. Cont ai ns(TTFI)
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Case:
i) 1(one),if
STT. Cont ai ns(T)
istrue.

i) 0(zero), if

p)

STT. Contai nQ(T)

isfase.

iii) Otherwise, the null value.

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

|AFI = SIA StrctPattern_to_ FT Pattern()

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

i\ \Otherwise, the null value.
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This subclause contains alist of all the <key word>s allowed in the FT_Pattern type. They are provided

here for easy reference.

Definition
key—word>———
ABOUT | AND | ANY | AS | BROADER | CHARACTERS | ESCAPE
| EXPAND | FOR |FORM| FROM| IN| IS | LEVEL | LEVELS
| LIKE| NARROAER | NEAR | NOT | OF | ORDER | PARAGRAPH
| PARAGRAPHS | PREFERRED | PROXIM TY | RELATED | SAME
| SENTENCE | SENTENCES | SOUNDS | STEMVED | SYNONYM | TFERM
| THESAURUS | TOP | WTHIN | WORDS
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6 Structured Search Pattern Types

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

FT_Any

FT_Primary (not instantiable)
FT_WordOrPhrase (not instantiable)

FT_TextLitera
FT_StemmedWord
FT_Phrase
FT_StemmedPhrase

FT_Proxi
FT_Soundex
FT_BroaderTerm
FT_NarrowerTerm
FT_Synonym
FT_PreferredTerm
FT_RelatedTerm
FT_TopTerm
FT_IsAbout
FT_Context
FT_ParExpr

FT_Term

FT_Expr

FT_Phraselist
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6.1

6.1.

FT_Any Type and Routines

1 FT_Any Type

Purpose

The FT_Any type provides facilities for the construction of a structured search pattern that represents a

multiset of FT_WordOrPhrase values and for testing whether at least one member of such a multiset occurs

inagiven Full Text value.

De

De
1)
De

1)

inition

CREATE TYPE FT_Any
AS (
Tokens FT_WordOr Phrase ARRAY[ FT_MaxArraylengt h]

)
| NSTANTI ABLE
NOT FI NAL

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

METHOD FT_Any(tokens FT_Wor dOr Phr ase\ ARRAY[ FT_MaxArrayLengt h])
RETURNS FT_Any
SELF AS RESULT
LANGUAGE SQL
DETERM NI STI C
CONTAI NS sQ
CALLED ON NULL I NPUT

initional Rules

FT_MaxArrayLength is theimplementation-dependent maximum length for an array.
SCription

The FT_Any type provides:

a) an attribute Tokens,

b) amethod Contains(Full Text),
¢) . (amethod FT_Any(FT_WordOrPhrase ARRAY).
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6.1.2  Contains Method

Purpose

Search a Full Text value for an FT_Any.
Definition

CREATE METHOD Cont ai ns(text Full Text)

RETURNS BOCOLEAN

FOR FT_Any

BEA N
DECLARE result BOOLEAN,
DECLARE | ent | NTEGER;
DECLARE | ena | NTEGER;
DECLARE TokArray Full Text_Token ARRAY[ FT_MaxArraylLengt hl;

SET TokArray = text. Tokenize();

| F TokArray |I'S NULL THEN

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

SET | ent
END | F;
| F SELF IS NULL THEN

SET lena = CAST(NULL AS | NTEGER);
ELSElI F SELF. Tokens |'S NULL THEN

SET lena = CAST(NULL AS | NTEGER);
ELSE SET | ena = CARDI NALI TY( SELE! Tokens);
END | F;

CARDI NALI TY( TokArray) ;

IF lent 1S NULL AND | ena | $,NULL THEN
RETURN UNKNOWN;
ELSEIF lent = 0 OR | ena’\="0 THEN
SET result = FALSE;
ELSEIF lent <> 0 AND\Mena IS NULL OR
lent 1S NULLAAND | ena <> 0 THEN
RETURN UNKNOAN;
ELSE SET resul.tc=
(WTH RECURSI'VE Tab2(ind, wop) AS
(VALUES(1, SELF. Tokens[1])
WUNI-ON
SELECT ind + 1, SELF. Tokens[ind + 1]
FROM  Tab2
VWHERE ind < | ena

) 7
Tenp(Basl) AS
( SELECT MAX( Basl)
FROM ( VALUES(1) UNI ON
SELECT CASE ta.wop. Cont ai ns(text)

END
FROM Tab2 ta) AS TT(Basl)

)
SELECT ARRAY[ FALSE, UNKNOAN, TRUE][Basl] FROM Tenp
K
END | F;
RETURN resul t;
END
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Definitional Rules

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

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

a) aFullText item text.

Wl B i S| " [T ) F o . (' ") HP 1 e (P 1 [
2) I OLT". TURTTIS TTICTLS AT Ul LT TUITUWITTY CUNUTTTUTLS, THTTTTU TS TITIPITHTICT TLALTUTT=UCTITICU WITTTUTICT Al'l

exception condition is raised: SQL/MM Full-Text - invalid search expression:

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

=

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

3) | Contains(Full Text) returns:
Case:

a) fase, if either text. Tokenize() or SELF.Tokens is empty, or for every element B of SELF.Token

o

B. Cont ai ns(text)
isfase
b) true, if there exists one lement B of SELFT6kens, such that
B. Cont ai ns(text)
istrue;
c) Otherwise, unknown. Inparticular, thisresult is obtained if:
i) Any of text oritext. Tokenize() isthe null value, and SELF or SELF.Tokens is the null value.

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

iii) SEhFor SELF.Tokens isthe null value, but text. Tokenize() is an non-empty array.
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6.1.3 FT_Any Method
Purpose
Return a specified FT_Any value.
Definition
CREATE METHOD FT_Any
(tokens FT_WordOr Phrase ARRAY[ FT_MaxArraylLengt h])
RETURNS FT_Any

FOR FT_Any
RETURN SELF. Tokens(t okens)

Deftinitional Rules

1) | FT_MaxArraylLength isthe implementation-dependent maximum length for an array!|
Desgcription

1) | The method FT_Any(FT_WordOrPhrase ARRAY) takes the following inputparameters:

a) an array tokens with elements of type FT_WordOr Phrase whichrepresents a set of words or terms.
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6.2 FT_Primary Type and Routines
6.2.1 FT_Primary Type
Purpose

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

Definition

CREATE TYPE FT_Primary
AS (
NOT_t ag BOOLEAN

)
NOT | NSTANTI ABLE
NOT FI NAL

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

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

Description

1) | The FT_Primary type provides:

a) anattribute NOT _tag,

b) amethod Contains(Full Text),

¢) amethod StrctPattern, to Pattern().

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

Purpose

Search aFull Text value for an FT_Primary value.
Definition

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

Description
1) | The method Contains(Full Text) takes the following input parameters:
a) aFullText valuetext.

2) | The method Contains(Full Text) is a dummy method that will never be called since there are no
FT_Primary values which are not values of a subtype of FT_Primary!
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6.2.3  StrctPattern_to_FT_Pattern Method
Purpose
Convert an FT_Primary valueto an FT_Pattern value.
Definition
CREATE METHOD StrctPattern_to_FT Pattern()
RETURNS FT _Pattern
FOR FT Prinmary

BEGA N
DECLARE result CHARACTER VARYI NG FT_MaxPatternlLength);

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

Detinitional Rules

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

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

2) | The method StrctPattern_to FT_Pattern() is adummy. method that will never be called since there are
no FT_Primary values which are not values of a subtype of FT_Primary.
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FT_WordOrPhrase Type and Routines

1 FT_WordOrPhrase Type

Purpose

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

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

De

inition

De
1)
De

1

2)

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

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

OVERRI DI NG METHOD StrctPattern_to_FT _Patt
RETURNS FT_Pattern,

METHOD get Wor dArray()
LANGUAGE SQL
DETERM NI STI C

CONTAI NS SQL
CALLED ON NULL | NPUT

initional Rules

Scription
The FT_WordOrPhrase type provides.
a) amethod Contains(Fuli-Text),

b) amethod SrctPattern’ to_Pattern(),
c) amethod getWordArray().

be created:

RETURNS Ful | Text _Token ARRAY[ FT_MaxAr¢ aylLengt h]

FT_MaxArrayLength is the implementati on:dependent maximum length for an array.

FT_WordOrRhrase values cannot be created. Only values of the subtypes of FT_WordOrPhrase cgn

ern()
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6.3.2 Contains Method
Purpose
Search a Full Text value for an FT_WordOrPhrase value.
Definition
CREATE METHOD Cont ai ns
(text Full Text)
RETURNS BOOLEAN

FOR FT_WordOr Phr ase
RETURN TRUE

Description
1) | The method Contains(Full Text) takes the following input parameters:
a) aFullText valuetext.

2) | The method Contains(Full Text) is adummy method that will never be called since there are no
FT_WordOrPhrase values which are not values of a subtype of FT WordOrPhrase.
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6.3.3  StrctPattern_to_FT_Pattern Method

Purpose

Convert an FT_WordOrPhrase value to an FT_Pattern value.
Definition

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

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

Detinitional Rules

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

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

2) | The method StrctPattern_to FT_Pattern() is adummy. method that will never be called since there are
no FT_WordOrPhrase values which are not values.efa subtype of FT_WordOrPhrase.
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6.3.4 getWordArray Method
Purpose

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

Definition

CREATE METHOD get Wor dArray()
BRETIIRNS Full Text _Tnl(nn AIQI—'\’AV[ ET MaxArrayl engt h]
FOR FT_Wor dOr Phr ase
RETURN CAST(ARRAY[] AS Ful | Text _Token ARRAY[ FT_MaxArrayLengtR]Y)

Deftinitional Rules

1) | FT_MaxArrayLength is the implementation-dependent maximum length for an array!
Description

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

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

Purpose

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

of occurrences of literalsin text.

Definition

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

| NSTANTI ABLE
NOT FI NAL

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

OVERRI DI NG METHOD StrctPattern_to FT_Patibern()
RETURNS FT_Pattern,

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

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

METHOD FT (TextLiteral
(w Fult Fext Token,
Language CHARACTER VARYI NG FT_MaxLanguagelLengt h))
RETURNS FT_Text Literal
SELF AS RESULT
LANGUAGE SQL
DETERM NI STI C
CONTAI NS sQL
CALLED ON NULL | NPUT,

METHOD FT_Text Li teral

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

RETURNS FT Text Literal

SELF AS RESULT

LANGUAGE SQL

DETERM NI STI C

CONTAI NS SQL

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

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

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

Det‘m’ilnfinn
1) | The FT_TextLiteral type provides:

a) anattribute LitPart,

b) an attribute Language,

c) an attribute EscapeSpec,

d) amethod Contains(Full Text),

€) amethod SrctPattern to FT_Pattern(),

f) amethod matches(Full Text_Token),

g) amethod Tokenize(),

h) amethod getWordArray(),

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

j) afunction EliminateDQS(Full Text_Token),

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

Purpose

Search a Full Text value for an FT_TextLiteral value.
Definition

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

| F text. Tokenize() |I'S NULL THEN
RETURN UNKNOWN;
END | F;
| F CARDI NALI TY(text. Tokeni ze()) = 0 THEN
SET result = FALSE;
ELSE
SET result = (WTH RECURSI VE t empTab( pos,{token) AS
(VALUES( 1, text.Tokenize()[1])
UNI ON
SELECT tt.pos + 1, text.Tokenize()[tt.pos + 1]
FROM tenmpTab tt
WHERE tt.pos < CARDI NALI TY(t ext. Tokeni ze())

),
Tenmp(Basl) AS
( SELECT MAX(Basl)
FROM ( VALUES(1) UNI ON
SELECT CASE SELF. Tekeni ze() . mat ches(tt.t oken)
VWHEN FARSE THEN 1
VWHENATRUE THEN 3
ELSE 2
END
FROM Tenpfab tt) AS TT(Basl)

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

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

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

a), ‘\aFullText item text.

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

a) Case

i) If T contains a stop word, an exception condition is raised: SQL/MM Full-Text - invalid search
expression.
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i) If TL isempty, then let R be false.
i) If
TLE NOT LIKE TT

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

iv) If TL contains at |east one element TLE, with leading and trailing blanks removed, such that

TLE LIKE TT
istrue, then let R be true.
v) Otherwise, let R be unknown.
b) Contains(Full Text) returns:
Case:
i) unknown, if SELF.NOT _tag isthe null value.
ii) R, if SELF.NOT_tagistrue.

iii) Otherwise, NOT R
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6.4.3  StrctPattern_to_FT_Pattern Method
Purpose

Convert an FT_TextLiteral valueto an FT_Pattern value.
Definition

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

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

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

END

Detinitional Rules

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

Description
1) | The method SrctPattern_to FTPattern() has no input parameters.

2) | SrctPattern_to FT_Pattern() convertsan FT_TextLiteral valueinto an FT_Pattern of the form
<word> or of the formINOT <word>.

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

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

Purpose

Compare aFull Text_Token value with an FT_TextLiteral value.
Definition

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

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

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

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

Purpose

Normalize the LitPart attribute of an FT_TextLiteral value.
Definition

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

-- 1l See Description

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

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

Purpose

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

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

Deftinitional Rules

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

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

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

Return a specified FT_TextLiteral value.
Definition

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

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

Desgcription

1) | The method FT_TextLiteral (Full Text_Token, CHARACTER VARYING) takes the following input
parameters:

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

2) | The method FT_TextLiteral (Full Text_Token, CHARACTER VARYING, CHARACTER) takesthe
following input parameters:

a) aFullText_Token valuew,
b) aCHARACTER VARYINGwaue Language,
¢) aCHARACTER vaue'EscapeChar.

3) | Inthe process of initidizing an FT_TextLiteral value, the appearance of <doublequote symbol>sin the
token wis taken careof by the function EliminateDQS(Full Text_Token).
EliminateDQS(FullText_Token) replaces each <doubleguote symbol> in atoken by a <double quote

N
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6.4.8  EliminateDQS Function

Purpose

Eliminate a double quote symbol from aFull Text_Token value.
Definition

CREATE FUNCTI ON El i mi nat eDQS
(w Ful | Text _Token)
RETURNS Ful | Text Token
LANGUAGE SQL
DETERM NI STI C
CONTAI NS SQL
CALLED ON NULL I NPUT
BEA N

-- Il See Description

Description
1) | The function EliminateDQS(Full Text_Token) takes the following iput parameters:
a) aFullText _Token valuew.

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

Purpose

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

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

-- 1l See Description

Detinitional Rules

1) | FT_MaxPatternLength is the implementati on-dependent maximum'tength for the character
representation of an FT_Pattern value.

Description
1) | The function InsertDQS(Full Text_Token) takes the fellowing input parameters:
a) aFullText Token valuew.

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

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

Definition

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

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

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

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

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

METHOD FT_St ermedWor d

(sw Ful | Text” Token,

Languages CHARACTER VARYI NG FT_MaxLanguagelLengt h) ,
EscapeCthar CHARACTER(1))

RETURNS FT_St enmedWor d

SELFYAS RESULT

EANGUAGE SQL

DETERM NI STI C

CONTAI NS SQL

CALLED ON NULL I NPUT

Definitional Rules

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

Description
1) The FT_StemmedWord type provides:

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

¢) amethod TokenizeAndStem(),

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

Purpose

Search a FullText value for an FT_SemmedWord value.
Definition

CREATE METHOD Cont ai ns
(text Full Text)
RETURNS BOOLEAN

FOR FT_St enmredWor d
BEG N
DECLARE result BOOLEAN;

| F text. Tokeni zeAndStem() 1S NULL THEN
RETURN UNKNOWN;
END | F;
| F CARDI NALI TY(t ext. Tokeni zeAndSten()) = 0 THEN
SET result = FALSE;
ELSE
SET result = (WTH RECURSI VE t empTab( pos,{token) AS
(VALUES( 1, text.TokenizeAndSten()[ 1)
UNI ON
SELECT tt.pos + 1, text.Tokeni zeAndSten()[tt.pos + 1]
FROM tempTab tt
WHERE tt.pos < CARDI NALI TY({ext. Tokeni zeAndStem())

),
Tenmp(Basl) AS

( SELECT MAX(Basl)
FROM ( VALUES(1) UNI ON
SELECT CASE SELF. Tekeni zeAndSt en() . mat ches(tt .t oken)
VWHEN FARSE THEN 1
VWHENATRUE THEN 3
ELSE 2

END

FROM Tenpfab tt) AS TT(Basl)

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

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

a), laFullText item text.

2) Te TC betheresult of the invocation of text. TokenizeAndem(). Let TLE be elementsof 1L,
normalized and reduced to stems in an implementation-defined way, and with leading and trailing
blanks removed. Let T be SELF.LitPart, normalized and reduced to stems in an implementation-

defined way, and with leading and trailing blanks removed. If SELF.EscapeSpec isthe null value, let

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

i) If TL isempty, thenlet Rbefalse.
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i) If
TLENOT LIKETT
istrue for every element TLE of TL, then let R be false.
iii) If TL contains at least one element TLE, such that

TLELIKETT

—Tstruethemtet R betrue
iv) Otherwise, let R be unknown.
b) Contains(Full Text) returns:
Case:
i) unknown, if SELF.NOT _tag isthe null value.
ii) R, if SELF.NOT_tagistrue.

iii) Otherwise, NOT R
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6.5.3  StrctPattern_to_FT_Pattern Method

Purpose

Convert an FT_StemmedWord value to an FT_Pattern value.
Definition

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

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

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

END
Detinitional Rules

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

Desgcription
1) | The method SrctPattern_to FT\Rattern(FT_StemmedWord) has no input parameters.

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

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

4) | If SELE isthe null value or SELF.NOT tag is unknown, then the result is the null value.
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6.5.4  TokenizeAndStem Method
Purpose

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

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

-- Il See Description

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

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

Return a specified FT_StemmedWord value.
Definition

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

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

Detfinitional Rules

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

Description

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

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

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

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

3) | Inthefrocess of initializing an FT_StemmedWord value, the appearance of <doublequote symbol>9
thetoken sw is taken care of by the function EliminateDQS(Full Text_Token).
EliminateDQS(FullText_Token) replaces each <doublequote symbol> in a token by a <double quot

n

N
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FT_Phrase Type and Routines

1 FT_Phrase Type

Purpose

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

De

inition

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

| NSTANTI ABLE
NOT FI NAL

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

OVERRI DI NG METHOD StrctPattern_to FT_Patibern()
RETURNS FT_Pattern,

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

METHOD Tokeni zePosi tion()
RETURNS FT_TokenPosi t1 on*ARRAY[ FT_MaxArraylengt h]
LANGUAGE SQL
DETERM NI STI C
CONTAI NS sQL
CALLED ON NULL I NPUT,

METHOD FT_Phr ase
(W Ful | Text(Toeken ARRAY[ FT_MaxArraylLengt h],
Language CHARACTER VARYI NG FT_MaxLanguagelLengt h))
RETURNS ET\Phrase
SELF AS“RESULT
LANGUAGE” SQL
DETERW'NI STI C
CONTAI NS sQL
CGALLED ON NULL I NPUT,

METHOD FT_Phr ase
(W Ful |l Text _Token ARRAY[ FT_MaxArraylLengt h],
Language CHARACTER VARYI NG FT MaxLanguagelengt h)

EscapeChar CHARACTER(1))
RETURNS FT_Phrase

SELF AS RESULT

LANGUAGE SQL

DETERM NI STI C

CONTAI NS SQL

CALLED ON NULL | NPUT

Definitional Rules

1

FT_MaxArrayLength is the implementation-dependent maximum length for an array.
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2) FT_MaxLanguagelLength is the implementation-defined maximum length for the character
representation of alanguage specification.
Description
1) TheFT_Phrasetype provides:
a) an attribute PhrasePart,
b) an attribute Language,
o —amettributeEscapeSpec;
€) amethod Contains(Full Text),
f) amethod SrctPattern to FT_Pattern(),
g) amethod getWordArray(),
h) amethod TokenizePosition(),
i) amethod FT_Phrase(Full Text_Token ARRAY, CHARACTER VARYING) and a method
FT_Phrase(Full Text_Token ARRAY, CHARACTER VARYING, CHARACTER),
j) afunction matches(FT_TokenPosition ARRAY, INTEGER, INTEGER, FT_TokenPosition ARRAY,
INTEGER, INTEGER, CHARACTER, CHARACTER VARYING),
k) afunction prune(FT_TokenPosition ARRAY, INTEGER, INTEGER):
2) | An FT_Phrase value denotes an array of FullText_Token tokens whiCh in turn represents a sequence of
words. The array may be empty or the null value.
Tokens may contain wild card characters’%' and’ . The %’ wild card denotes an arbitrary numbgr
(zero or more) of characters which are admissible withincatoken. An’_’ wild card denotes one arbitrary
character out of the set of characters which are admissible within atoken.
A token may be the null value.
NOTE 16 - FT_Phrase vaues are intentionally more general than <phrase>s which contain at least fwo
<word representation>s, none of whichimay be aNULL string.
3) | If atoken exclusively consists 0f-*%’ wild card characters, then it denotes an optional word.
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Contains Method

Purpose

Search a Full Text value for an FT_Phrase value.

Definition

CREATE METHOD Cont ai ns

(text Full Text)
RETURNS BOOLEAN

FOR FT_Phrase
BEA N
DECLARE tokarray FT_TokenPosition ARRAY[ FT_MaxArrayLength),
DECLARE result BOOLEAN;
DECLARE | ent | NTECER,
DECLARE tl| en | NTEGER;
DECLARE | enp | NTECER,
DECLARE pl en | NTEGER;

DECLARE canoni cphr FT_TokenPositi on ARRAY[ FT_MaxArraylLengt h] ;

DECLARE nnsk | NTEGER;
DECLARE i I NTEGER,

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

END | F;

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

SET i = 1;

L1: WH LE (i <="lenp) DO
| F canonj ephr[i].token SIMLAR '$%’ ESCAPE '$ THEN
SETwnnsk = nnsk + 1;
END }-F
SEFi /=i + 1;
END WHLLE L1;
| Fdent = 0 THEN
RETURN (FALSE = SELF. NOT_tag);
END | F;
IF lenp = 0 THEN
RETURN (TRUE = SELF. NOT_tag);

© ISO/IEC 2000 - All rights reserved

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

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

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

1

2)

3)

(VALUES (1)

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

)1
Temp(Basl) AS
( SELECT MAX(Basl)
FROM ( VALUES(1) UNI ON
SELECT
CASE tokarray[i].position <=
tlen + 1 - (plen - nnsk)

AND
mat ches(tokarray, i, lent, canonicphr, 1, |enp,
SELF. EscapeSpec, SELF. Language)
WHEN FALSE THEN 1
WHEN TRUE THEN 3
ELSE 2
END
FROM textrange AS tr(i)) AS TT(Basl)

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

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

initional Rules

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

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

a) aFullText argument text.

If the first element of SELF.PhraseRart or the last element of SELF.PhrasePart is a stop word, or all

elements of SELF.PhrasePart are-stop words, then it isimplementation-defined whether an exceptign
condition is raised: SQL/MM\Eull-Text - invalid search expression.

Let TL be the result of the invocation of text. TokenizePosition(’ WORDS )and TLE be elements of TL.
Every TLE represents;some word of text in an implementati on-defined normalized way, with leading
and trailing blanks removed. It isimplementation-defined whether no stop word of text, all stop words
of text, or all.stop words of text except for leading and trailing stop words are represented by some
TLE. If steprwords are included, then it isimplementation-defined how they are effectively

represented, provided their representation is such that the result of comparing any two stop wordsis
true:

5)

90

be the r&ult of text TokenlzePosmon WORDS) Wlth all Ieadl ng stop WOI’dS removed from text (| e the
TLE.Position numbers start with 1 (one)).

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

a)

b)

<)

D

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

If either SELF, SELF.PhrasePart or text is the null value, then let R be unknown.

If the cardinality of TPL iszero or TPL represents optiona words only, then let R be true.

)

Otherwise:

i) Letnbethe number of elements of TPL. Let now be the number of optional words. (Léet’STS
be a set of marrays of FT_TokenPosition values where mis 2 to the power of n suchthat:

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

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

C) Notwo elements of STSare equal.

ii) LetSlbeasequenceof L TLEsof TL and S2an element of STS of the samelength L. For|j
ranging from 1to L, let S1; and S2; be elements of S1 and S2, respectively. |f
SELF.EscapeSpec isthe null value, thentet TT be &2; .token. Otherwise, let TT be S2;.toke
ESCAPE SELF.EscapeSpec.

-

iii) Case:
A) If there exists some'S1 and some S2 such that
SI; LI KE TF
istrugfar every j, then let R be true.
B) «fifor every possible pair (S1, 2)
S1; LIKE TT

isfalsefor at least onej, then let R be false.

C) Otherwise, let R be unknown.

7) Contains(Full Text) returns;

Case:

a) unknown, if NOT tag isthe null value.

b) NOTR, if NOT tagisfase.
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c) Otherwise, R

8) Itisimplementation-defined whether the distance separating two wordsW1 and W2 in a pattern of the
form <phrase> or <stemmed phrase> is exactly or at most one more than the number of consecutive stop
words between W1 and W2. In the latter case, the stop words effectively behave like optional words.
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6.6.3  StrctPattern_to_FT_Pattern Method
Purpose

Convert an FT_Phrase valueto an FT_Pattern value.
Definition

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

| F SELF. PhrasePart 1S NULL THEN

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

SET result = result

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

SET i =i + 1
END WHI LE:

SET result = TRIMTRAILING ' "~\FROM resul t)
| | CASE WHEN SELF. EscapeSpec | S NULL THEN
ELSE
"" ESCAPE "' |J\ SELF. EscapeSpec || '"';
END

| F SELF. NOT_tag | SFUNKNOWN THEN
SET result =_NUEL;
ELSElI F NOT SELR:-NOT tag THEN

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

END

Detinitional Rules

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

Desgctiption

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

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

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

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

Definition

CREATE METHOD get Wor dArray()
BETIIRNS Full Text Taoken AIQI—'\’AV[ FT_I\/h)(Arr:)J\/I engt h]
FOR FT_Phrase
BEG N
DECLARE ret Full Text _Token ARRAY[ FT_MaxArraylengt h] ;
DECLARE | en | NTEGER;

DECLARE | | NTEGER;

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

SET ret = CAST(ARRAY[] AS

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

Detinitional Rules

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

Desgcription

1) | The method getWordArray() has nelinput parameters.

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

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

Purpose

Normalize the PhrasePart attribute of an FT_Phrase value.
Definition

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

-- 1l See Description

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

2) | TokenizePosition() normalizes SELF.PhrasePart in an implementation~defined way. In addition, it |s
implementation-dependent whether stop words are effectively includedin the result, and if so, how fhey
are represented. However, a conforming implementation must treat'stop words in this method and in
the Full Text method TokenizePosition(Full Text_Token) in the sarme way.
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6.6.6 FT_Phrase Methods

Purpose

Return a specified FT_Phrase value.

Definition

De

1)

96

CREATE METHOD FT_Phrase
(W Ful | Text _Token ARRAY[ FT_MaxArraylLength],
Language CHARACTER VARYI NG FT_MaxlLanguagelengt h) )

RETURNS FT_Phrase
FOR FT_Phrase
BEG N

DECLARE i | NTEGER,;

IFwW IS NULL THEN

RETURN SELF;
END | F;
SET SELF. Language = Language;
SET SELF. NOT_tag = TRUE;
SET SELF. PhrasePart =

CAST( ARRAY[] AS Ful | Text _Token ARRAY[ FR\MaxArraylLength]);
-- This nethod expects a |list of Full Text,-t okens
-- where <doubl equot e synbol >s have net\‘been
-- elimnated yet. Therefore, tokensyin w nmay contain
-- <doubl equot e synbol >s that have{to be turned into
-- <doubl e quot e>s
SET i = 0;
L1: WHI LE (i < CARDI NALI TY(w )). DO

SET SELF. PhrasePart = SELF.PhrasePart

|| ARRAY[Elim nateDQs(W [i + 1])];

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

END

CREATE METHOD FT_Phrase
(W Ful | Text _Token ARRAY[ FT_MaxArraylLengt h],
Language CHARAETER VARYI NG FT_MaxLanguagelLengt h) ,
EscapeChar CHARACTER(1))
RETURNS FT_Phr ase
FOR FT_Phrase
RETURN NEW.FT_Phrase(wl, Language).EscapeSpec(EscapeChar)

initional Rulés

FT_MaxArraylLength is the implementation-dependent maximum length for an array.
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Description

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

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

2) Themethod FT_Phrase(Full Text_Token ARRAY, CHARACTER VARYING, CHARACTER) takes the

frmrl : : " -
TUIMTOWITIY TTPUL Pal ANTicter s,

a) anarray wl of FullText_Tokens, representing a sequence of words,
b) aCHARACTER VARYING value Language,
c¢) aCHARACTER(1) value EscapeChar.
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6.6.7  matches Function

Purpose

Compare two FT_TokenPosition array values.
Definition

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

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

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

matches{canonictext;—post;—tent5——canomcphr;
posp+l, |enp, EscapeChar, Language)
END
END
END
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Definitional Rules
1) FT_MaxArrayLength is the implementation-dependent maximum length for an array.

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

Description

1) Thefunction matches(FT_TokenPosition ARRAY, INTEGER, INTEGER, FT_TokenPosition ARRAY,

N ED AT S LA A OLLADA AL AR ], bl roui| . H " "
TINTEOLLR, TINTEOLIR, UHARNACUTLIR, UHIANRNACUTLEIX VARTTIING ) IARTS LT TUNTUWITIY TTPUL Al AINTIC S.

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

c) anINTEGER value lent,

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

f) an INTEGER value lenp,

0) aCHARACTER value EscapeChar,

h) aCHARACTER VARYING value Language.
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6.6.8  prune Function
Purpose

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

Definition

CREATE FUNCTI ON prune
(Pnnnni (‘lnhr I:T_Tnl(annQi tiaon AIQIQAY[ ET MaxArrayl engt h] .
posp | NTEGER, |enp | NTEGER)
RETURNS FT_TokenPosi ti on ARRAY[ FT_MaxArraylLengt h)
LANGUAGE SCQL
DETERM NI STI C
CONTAI NS SQL
CALLED ON NULL I NPUT
STATI C DI SPATCH

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

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

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

END WHI LE L2;

RETURN resul t;
END

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

1) | The function prune(FT_TokenPosition ARRAY, INTEGER, INTEGER) takes the following input
parameters;

a)y’ \an array canonicphr of FT_TokenPosition values representing a sequence of words,

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

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

Purpose

The FT_StemmedPhrase type provides facilities for the construction of stemmed phrase search patterns and

for searching of occurrences of stemmed phrasesin text.

Definition

CREATE TYPE FT_St emmedPhr ase
UNDER FT_Phrase

| NSTANTI ABLE

NOT FI NAL

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

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

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

METHOD FT_St ermedPhr ase
(W Ful | Text _Token ARRAY[ ET,MaxArraylLengt h],
Language CHARACTER VARYKNG FT_MaxLanguagelengt h))
RETURNS FT_St enmredPhr ase
SELF AS RESULT
LANGUAGE SQL
DETERM NI STI C
CONTAI NS sQ
CALLED ON NULL.{@NPUT,

METHOD FT_St ermedPhr ase

(W Ful | Text_Token ARRAY[ FT_MaxArraylLengt h],
Languages CHARACTER VARYI NG FT_MaxLanguagelengt h) ,
EscapeCthar CHARACTER(1))

RETURNS FT_St emmedPhr ase

SELF*AS RESULT

EANGUAGE SQL

DETERM NI STI C

CONTAI NS SQL

CALLED ON NULL I NPUT

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

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

Description

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

b) an attribute Language,

c) an attribute EscapeSpec,

d) amethod Contains(Full Text),

€) amethod SrctPattern_to FT_Pattern(),

f) amethod TokenizePositionAndStem(),

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

sequen_ce of words. When used for searching, each such word isto be replaced by its stemmed form.
The array may be empty or the null value.

2)

A token may be the null value.

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

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

Purpose

Search a Full Text value for an FT_SemmedPhrase value.
Definition

CREATE METHOD Cont ai ns

(text Full Text)

RETURNS BOOLEAN

FOR FT_St enmredPhr ase

BEG N
DECLARE tokarray FT_TokenPosition ARRAY[ FT_MaxArrayLength),
DECLARE resul t BOOLEAN;
DECLARE | ent | NTEGER,
DECLARE t | en | NTEGER;
DECLARE | enp | NTECER,
DECLARE pl en | NTEGER;
DECLARE nnsk | NTEGER,
DECLARE canoni cphr FT_TokenPositi on ARRAY[ F7\MaxArraylLengt h] ;
DECLARE i | NTEGER,

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

RETURN UNKNOVW;
END | F;

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

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

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

END | F;

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

SET i = 1;

L1: WH LE (i <=“Venp) DO
| F canenicphr[i].token SIMLAR '$%’ ESCAPE '$ THEN
SET nnmsk = nnsk + 1,
END-\.F;
SET4 =i + 1;
END-VH LE L1;
| &F~+ent = 0 THEN
RETURN ( FALSE = SELF. NOT_t ag);
END | F;
IF lenp = 0 THEN
RETURN ( TRUE = SELF. NOT_t ag) ;

—————ENDtF;
SET tlen = tokarray[lent]. position;
SET pl en = canoni cphr[l enp]. position;

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

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

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

)1
Temp(Basl) AS
( SELECT MAX(Basl)
FROM ( VALUES(1) UNI ON
SELECT
CASE tokarray[i].position <=
tlen + 1 - (plen - nnsk)

AND
mat ches(tokarray, i, lent, canonicphr, 1, Ier]p,
SELF. EscapeSpec, SELF. Language)
WHEN FALSE THEN 1
WHEN TRUE THEN 3
ELSE 2
END
FROM textrange AS tr(i)) AS TT(Basl)

)
SELECT ARRAY[ FALSE, UNKNOWAN, NULL] [ Basg€l,]
FROM Tenp

)
RETURN (SELF. NOT_tag = result);
END

Definitional Rules

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

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

a) aFullText argument text.

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

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

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

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

6) Case

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

b) If either SELF, SELF.PhrasePart or text isthe null value, then let R be unknown.
—t T . . isomty—tt —
d) Otherwise:

i) Letn bethe number of elements of TPL. Let now be the number of optional words. Let STS
be a set of marrays of FT_TokenPosition values, where mis 2 to the power '0f n, such that:

A) TPL isan element of STS
B) Every other element of STS(if m> 1 (one)) is obtained from TPL as follows:

1) Remove one of the possible combinations of TPLES representing optional words.

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

on

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

S1, LIKE TT

isfasefor at least onej, then let R be false.

C) Otherwise, let R be unknown.
7) Contains(Full Text) returns:
Case:
a) unknown, if NOT tag isthe null value.

b) NOTR, if NOT tagisfase.
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c) Otherwise, R

8) It isimplementation-defined whether the distance between two wordsW1 and W2 in a pattern of the
form <phrase> or <stemmed phrase> is exactly or at most one more than the number of consecutive stop
words between W1 and W2. In the latter case, the stop words effectively behave like optional words.
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6.7.3  StrctPattern_to_FT_Pattern Method

Purpose

Convert an FT_StemmedPhrase value to an FT_Pattern value.

Definition

De

1

© ISO/IEC 2000 - All rights reserved

CREATE METHOD StrctPattern_to FT Pattern()
RETURNS FT _Pattern
FOR FT_St enmedPhr ase

BEG N
DECLARE result CHARACTER VARYI NG FT_MaxPatternlLength);
DECLARE | en | NTEGER;
DECLARE i | NTEGER;

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

END | F;

SET i = 1;

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

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

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

SET i =i + 1
END WHI LE;

SET RESULT = TRI M TRAI LI NG "« FROM resul t)
|| CASE WHEN SELF. EscapeSpec | S NULL THEN
ELSE

" ESCAPE "’ || ¢SELF. EscapeSpec || ""’;
END

| F SELF. NOT_t ag. | S-UNKNOWN THEN
SET result .= NULL;
ELSElI F NOT SELE.'NOT_tag THEN

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

END
initional Rules

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

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

3) If SELF or SELF.PhrasePart isthe null value or SELF.NOT _tag is unknown, then the result is the null
value.
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6.7.4  TokenizePositionAndStem Method

Purpose

Normalize and stem-reduce the PhrasePart attribute of an FT_StemmedPhrase value.
Definition

CREATE METHOD Tokeni zePosi ti onAndSt en)
RETURNS FT_TokenPosi ti on ARRAY[ FT_MaxArraylLengt h)
FOR FT_St enmedPhr ase
BEG N

-- 1l See Description

Definitional Rules

1) | FT_MaxArrayLength is the implementation-dependent maximum length for(an array.
Desgcription

1) | The method TokenizePositionAndStem() has no input parameters:

2) | TokenizePositionAndStem() normalizes and stem-reducesthe sequence of words represented by
SELF.PhrasePart in an implementati on-dependent way< A raddition, it is implementation-dependent
whether stop words are effectively included in the result, and if so, how they are represented. Howeyer,

a conforming implementation must treat stop wordsin this method and in the Full Text method
TokenizePositionAndStem() in the same way.
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6.7.5 FT_StemmedPhrase Methods
Purpose

Return a specified FT_StemmedPhrase value.
Definition

CREATE METHOD FT_St ermedPhr ase
(W Ful | Text _Token ARRAY[ FT_MaxArraylLength],
Language CHARACTER VARYI NG FT_MaxlLanguagelengt h) )
RETURNS FT_St enmredPhr ase
FOR FT_St emmedPhr ase
BEG N
DECLARE i | NTEGER;

IFwW IS NULL THEN
RETURN SELF;

END | F;

SET SELF. NOT_tag = TRUE;

SET SELF. Language = Language;

SET SELF. PhrasePart =
CAST( ARRAY[] AS Ful | Text _Token ARRAY[ FR\MaxArraylLength]);
-- This nethod expects a list of FulLText tokens
-- where <doubl equot e synbol >s have “‘not been
-- elimnated yet. Therefore, tokens in W nmay contain
-- <doubl equot e synbol >s that have to be turned into
-- <doubl e quot e>s

SET i = 0;

L1: WHILE (i < CARDINALITY(W)) DO
SET SELF. PhrasePart = SELF.PhrasePart
|| ARRAY[Elim nateDQs(W [i + 1])];

SET 1 =i + 1;

END VWHI LE L1,

RETURN SELF;

END

CREATE METHOD FT_St emmedPhr ase
(W Ful | Text _Token ARRAY[ FT_MaxArraylLengt h],
Language CHARAETER VARYI NG FT_MaxLanguagelLengt h) ,
EscapeChar CHARACTER(1))
RETURNS FT_StienmedPhr ase
FOR FT_St emredPhr ase
RETURN NBEW.FT_St enmedPhr ase(w , Language). EscapeSpec(EscapeChar)

Definitional Rulés
1) | FT_MaxArraylLength is the implementation-dependent maximum length for an array.

2) | R-MaxLanguagelLength is the implementation-defined maximum length for the character
TEpresentation of atanguage Specification.
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Description

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

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

2) The method FT_StemmedPhrase(Full Text_Token ARRAY, CHARACTER VARYING, CHARACTER)
rtakesthefottowmgmput parameters:

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

3) | Inthe process of initializing an FT_StemmedPhrase value, the appearance of <deublequote symbol3s
in the token wl is taken care of by the function EliminateDQS(Full Text_Token).
EliminateDQS(Full Text_Token) replaces each <doublequote symbol> in atoken by a <double quote

N
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6.8 FT_Proxi Type and Routines

6.8.1 FT_Proxi Type

Purpose

FT_Proxi values represent proximity search patterns.

Definition

CREATE TYPE FT_Pr oxi
UNDER FT_Pri mary
AS (

)
| NSTANTI ABLE
NOT FI NAL

RETURNS BOCLEAN,

RETURNS FT_Pattern,
METHOD FT_Pr oxi

Di st anceVal ue | NTEGER,
Di stanceUnit Ful |l Text Joken,
Order| ndi cator Full Text_Token)
RETURNS FT_Pr oxi
SELF AS RESULT
LANGUAGE SQL
DETERM NI STI C
CONTAI NS SQL
CALLED ON NULE | NPUT

Detinitional Rules

1) | FT_MaxArraylength is the implementation-dependent maximum length for an array.

Desgcription

1) | The FT_Proxi type provides:

TL1 FT_TextLiteral ARRAY[ FT_MaxArraylLength],
TL2 FT TextlLiteral ARRAY[ FT_MaxArraylLength],

dv | NTEGER, -- di stance val ue
du Full Text _Token, -- distance unit
oi Full Text _Token -- order indicator

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

OVERRI DI NG METHOD StrctPattern_to_FT Rattern()

(TokListl FT_TextLiteral ARRAY[ FT_MaxArraylength],
TokList2 FT _TextLiteral ARRAY[ FT_MaxArraylLength],

a) anattribute TL1,

b) anattribute TL2,

C) an attribute dv,

d) an attribute du,

€) an attribute oi,

f) amethod Contains(Full Text),

g) amethod StrctPattern to FT_Pattern(),

h) amethod FT_Proxi(FT_TexiLiteral ARRAY, FT_TextLiteral ARRAY, INTEGER, Full Text_Token,

Full Text_Token).

112 Structured Search Pattern Types

© ISO/IEC 2000 - All rights reserved


https://iecnorm.com/api/?name=ba902dc5eec092b843953716d563c0bb

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

6.8.2  Contains Method

Purpose

Search a FullText value for an FT_Proxi value.
Definition

CREATE METHOD Cont ai ns

(text Full Text)

RETURNS BOOLEAN

FOR FT_Proxi

BEG N
DECLARE result BOOLEAN;
DECLARE TokText FT_TokenPositi on ARRAY[ FT_MaxArraylengt-hy;
DECLARE | ent | NTEGER;
DECLARE | entl 1 | NTEGER;
DECLARE | entl 2 | NTEGER;

| F SELF. du <> ' CHARACTERS' AND
SELF. du <> * WORDS' AND
SELF. du <> ' SENTENCES' AND
SELF. du <> ' PARAGRAPHS THEN
RETURN -- !'! See Description ;
END | F;

SET TokText = text.Tokeni zePosition(SELF. du);
| F TokText IS NULL THEN
SET | ent = CAST(NULL AS | NTEGER)
ELSE
SET | ent = CARDI NALI TY( TokText);
END | F;

IF SELF I'S NULL OR SELFATE1 I'S NULL THEN
SET lentl1l = CAST(NUEL AS | NTEGER)
ELSE
SET lentl1l = CARDI NALI TY( SELF. TL1);
END | F;

IF SELF I'S NUEL"OR SELF. TL2 IS NULL THEN
SET | ent] 2/= CAST(NULL AS | NTEGER)
ELSE
SET Jlentl2 = CARDI NALI TY( SELF. TL2);
END | F

IFd+ent = 0 ORlentll =0 ORlentl2 =0 THEN
SET result = FALSE;
ELSEIF lent IS NULL OR lentl1 IS NULL OR lentl2 I'S NULL THEN
RETURN UNKNOWN;
ELSE
SET result =
W THRECORSHVE
ttTab(ind, tp) AS
(VALUES(1, TokText[1])
UNI ON
SELECT ind + 1, TokText[ind + 1]
FROM ttTab
WHERE ind < |lent

)!
t11Tab(ind, tok) AS
(VALUES(1, SELF.TL1[1])
UNI ON
SELECT ind + 1, SELF.TL1[ind + 1]
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FROM tl1Tab
WHERE ind < lentl1l

)J
tl2Tab(ind, tok) AS
(VALUES(1, SELF.TL2[1])
UNI ON
SELECT ind + 1, SELF.TL2[ind + 1]
FROM tl2Tab
WHERE ind < lentl2

Tleio[ Basl] AS
( SELECT MAX( Basl)

SCT—ONON

SELECT
CASE | 1.t ok. Cont ai ns(
NEW Ful | Text (tt1.tp.token, text.Lahguagq))
AND | 2.t ok. Cont ai ns(
NEW Ful | Text (tt2.tp.token, textOlanguagq))
AND tt2.tp. position
BETWEEN tt1.tp. position
- (SELF.dv + tt2.tp.cornrval) *
(CASE SELF. oi
VWHEN ' I N ORDER {THEN 0O
ELSE 1
END)
AND ttl.tp.position
+ SELF.dv + tt1 _tp. corrVal
VWHEN FALSE THEN 1
VWHEN TRUE THEN-3

ELSE 2
END
FROM ttTab ttl, «NitTab |11, ttTab tt2, tl2Tab |2)
AS TT(Basl)
)
SELECT ARRAY[ FALSE, UNKNOWN, TRUE] [ Basl] FROM Tenp
)
END | F;
RETURN ( SELF. NOT _tag™= result);

END

Definitional Rules

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

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

a) aFkullText valuetext.

2) LCase:

i) If SELF.TL1, SELF.TL2 or the result of text. TokenizePosition(SELF.du) is empty, then let R be
false.

i) If SELF, SELF.TL1, SELF.TL2 or the result of text. TokenizePosition(prox.du) isthe null value,
then let R be unknown.

iii) Otherwise, let TPSL be the result of text. TokenizePosition(SELF.du); let TPS2 be the set of all
pairs (tpl, tp2) such that tpl and tp2 are elements of TPSL, and
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Case:

A) Theorder indication SELF.oi hasthe value’'IN ORDER’ and the difference
tp2. pos - tpl.pos
is not negative and not greater than the distance value SELF.dv.

B) Theorder indication SELF.oi has the value 'ANY ORDER’ and the absolute value of the
difference

tp2. pos - tpl.pos
is not greater than the distance vafit F.dv.

Let WPS be the set of all pairsml, w2) such that everwl and every? is an element of
SELF.TL1 andSELF.TL2, respectively.

Case:

A) If there is at least one paitpd, tp2) and one paingl, w2) such that both
wl. Cont ai ns(NEW Ful | Text (t pl.t oken), text.Language))
and
w2. Cont ai ns( NEW Ful | Text (t p2. teken), text.Language))
are true then IeR be true

B) If for all pairs ¢pl, tp2) and (v1,.w2) both
wl. Cont ai ns( NEW Full Text (t pl.token), text.Language))
and
w2. Cont ai ns( NEW Ful | Text (t p2.token), text.Language))
are false then I€R be false

C) Othenwise, leR be_unknown.

NQOTE 18 - The metho@ontains is described in Subclause 6.4.2, “Contains Method” and
Subclause 6.4.4, “Contains Method".

3) Contains(Erill Tavt) ratrirne:
SORtaHST=tH-Exteta S

Case:
a) unknown, ifSELF.NOT tag is the null value.
b) NOTR, if SELF.NOT tag is false.

c) OtherwiseR.
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6.8.3  StrctPattern_to_FT_Pattern Method
Purpose

Convert an FT_Proxi valueto an FT_Pattern value.
Definition

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

SET result = CAST(StrctPattern_to FT Pattern(SELF. TL1)
AS CHARACTER VARYI NG FT_MaxPat t er nLengt h))
|1 * NEAR’
|| CAST(StrctPattern_to FT Pattern(SELF. TL2)
AS CHARACTER VARYI NG FT_MaxPatt er nLengt h) )

[l ° WTHIN

|| CAST(SELF.dv AS CHARACTER VARYI NG FT_MixPat t er nLengt h))
[l > || TRRMBOTH ' ’ FROM SELF. du)

[l > || TRRMBOTH® ’ FROM SELF.0i);

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

result = "NOT ' || result;
END | F;
RETURN CAST(result AS FT_Pattebn);

END

Detinitional Rules

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

Desgcription
1) | The method SrctPattern-to FT_Pattern() has no input parameters.

2) | SrctPattern_to ET._Pattern() returns an FT_Pattern value of the form <Proximity expansion> or th
form NOT <Proximity expansion>.

[¢)

3) | If SELF praany of the attributes SELF.TL1, SELF.du, SELF.dv, SELF.oi are the null value or
SELF.NOT _tag is unknown, then the result is the null value.
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6.8.4 FT_Proxi Method
Purpose

Return a specified FT_Proxi value.
Definition

CREATE METHOD FT_Pr oxi
(TokLi st1 FT_TextLiteral ARRAY[ FT_MaxArraylLength],
ToklList2 FT Textliteral ARRAY[ FT MaxArraylength] .
Di st anceVal ue | NTEGER,
Di st anceUnit Ful | Text Token,
O derl ndi cator Full Text_Token)
RETURNS FT_Pr oxi
FOR FT_Proxi
RETURN SELF. TLI (TokLi st1). TL2( Toklist?2).
dv(Di stanceVal ue) . du(Di stanceUnit).
oi (Orderlndicator).NOT_tag(TRUE)

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

1) [ The method FT_Proxi(FT_TextLiteral ARRAY, FT_TextLiteral ARRAY, INTEGER, Full Text_Token
Full Text_Token) takes the following input parameters;

a) anarray TokListl of FT_TextLiteral elements,"which represents a set of words,
b) anarray TokList2 of FT_TextLiteral elements, which represents a set of words,
¢) anINTEGER vaue DistanceValue,

d) aFullText_Token value DistanceUnit,

e) aFullText_Token value Orderindicator.

2) | All arguments may be the null value. TokListl and TokList2 may be empty.
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6.9 FT_Soundex Type and Routines

6.9.1 FT_Soundex Type

Purpose

FT_Soundex values represent a search token to be matched in text due to phonetic criteria.

Definition

CREATE TYPE FT_Soundex
UNDER FT_Pri mary
AS (
spoken FT_TextLiteral

)
| NSTANTI ABLE
NOT FI NAL

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

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

METHOD FT_Soundex(snd FT TextlLiteral)
RETURNS FT_Soundex
SELF AS RESULT
LANGUAGE SQL
DETERM NI STI C
CONTAI NS SQL
CALLED ON NULL | NPUT

Description
1) | The FT_Soundex type provides:

a) an attribute spoken,

b) amethod Contains(FullText),

c) amethod SrctPattern_to FT_Pattern(),

d) amethod FT_Soundex(FT_ TextLiteral),

e) afunction GetSoundsSmilar(FT_TextLiteral).
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6.9.2  Contains Method

Purpose

Search a Full Text value for an FT_Soundex value.
Definition

CREATE METHOD Cont ai ns
(text Full Text)
RETURNS BOOL EAN
FOR FT_Soundex
RETURN ( SELF. NOT_tag =
NEW FT_Any( Get SoundsSi mi | ar ( SELF. spoken) ). Cont ai ns(t ext).)

Description
1) | The method Contains(Full Text) takes the following input parameters:
a) aFullText valuetext.
2) | Let R betheresult of
NEW FT_Any( Get SoundsSi mi | ar ( SELF. spoken)+. Cont ai ns(t ext)
Case:
a) If SELF.NOT_tag is unknown, then Contains(Futl Text) returns unknown.
b) If SELF.NOT_tag isfalse, then Contains(Full Text) returns NOT R.

c) Otherwise, Contains(Full Text) returns R.
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6.9.3  StrctPattern_to_FT_Pattern Method
Purpose
Convert an FT_Soundex valueto an FT_Pattern value.
Definition
CREATE METHOD StrctPattern_to_FT Pattern()
RETURNS FT _Pattern
FOR FT_Soundex

BEGA N
DECLARE result CHARACTER VARYI NG FT_MaxPatternlLength);

I F SELF. NOT_tag IS UNKNOWN THEN
RETURN CAST(NULL AS FT_Pattern);
END | F;

SET result =’ SOCUNDS LI KE '
| | CAST(SELF. spoken. StrctPattern_to FT Pattern()
AS CHARACTER VARYI NG FT_MaxPat t er nLéngt h) ) ;

| F NOI' SELF. NOT_tag THEN

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

END
Detinitional Rules

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

Desgcription
1) | The method StrctPattern_to FT_Rattern() has no input parameters.

2) | StrctPattern_to FT_Pattern():teturns an FT_Pattern value of the form <Soundex expansion> or the
form NOT <Soundex expahsion>.

3) | If SELF, SELF.spokenor SELF.spoken.LitPart isthe null value or SELF.NOT _tag is unknown, ther
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 METHOD FT_Soundex
(snd FT TextlLiteral)
RETURNS FT_Soundex
FOR FT_Soundex
RETURN SELF. spoken(snd). NOT_t ag( TRUE)

Description
1) | The method FT_Soundex(FT_TextLiteral) takes the following input parameters:
a) anFT TextLiteral value snd.

2) | Though not enforced by this standard, snd isintended to represent a sound‘péttern which is potentially
equivalent to anumber of tokens. The equivalence is language dependent and implementation-defined.
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6.9.5 GetSoundsSimilar Function

Purpose

Return an array of words that sound like a given word.
Definition

CREATE FUNCTI ON Get SoundsSi mi | ar
(spoken FT_TextlLiteral)
RETURNS FT Textliteral ARRAY[ FT MaxArraylengt h]
LANGUAGE SQL
DETERM NI STI C
CONTAI NS sQL
CALLED ON NULL I NPUT
STATI C DI SPATCH
BEG N

-- 1l See Description

Definitional Rules

1) | FT_MaxArrayLength is the implementation-dependent maximum,length for an array.
Desgcription

1) | The function GetSoundsSimilar(FT_TextLiteral) takesthe following input parameters:

a) anFT TextLiteral value spoken.

2) | GetSoundsSimilar(FT_TextLiteral) permitsthe generation of an array of FT_TextLiteral items
(representing a set of words) each of which has a different form though it has similar pronunciation gs
theinput word. The input argumentSpoken isincluded in the generated array of tokens. The
mechanism for generating this arfay, taking into account the language as specified in spoken.Langudge,
is implementati on-dependent.

3) | If theinput parameter spoken or spoken.LitPart is the null value, then the result of

GetSoundsSmilar (FE\TextLiteral) isthe null value. Further details of
GetSoundsSmilar(FT_TextLiteral) are implementation-defined.
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6.10 FT_BroaderTerm Typeand Routines
6.10.1 FT_BroaderTerm Type
Purpose

FT_Broader Term values represent one or more thesaurus hierarchies and a search token; the latter isto be
matched in text with corresponding broader terms as indicated by the named thesaurus hierarchies.

Definition

CREATE TYPE FT_Broader Term
UNDER FT_Pri mary
AS (
t hesaurus CHARACTER VARYI N§ FT_ThesNanelLengt h) ,
startingTerm FT_Wor dOr Phr ase,
expansi onCnt | NTEGER

)
| NSTANTI ABLE
NOT FI NAL

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

OVERRI DI NG METHOD StrctPattern_to FT_Patibern()
RETURNS FT_Pattern,

METHOD FT_Broader Term
(thes_nane CHARACTER VARYI NG FE_ThesNamelLengt h) ,
strt FT_WordOr Phrase,
t hes_exp_count | NTEGER)
RETURNS FT_Br oader Term
SELF AS RESULT
LANGUAGE SQL
DETERM NI STI C
CONTAI NS SQL
CALLED ON NULL KNPUT

Detinitional Rules

1) | FT_ThesNamelLengthiis the implementation-defined maximum length for the character representatia
of athesaurus name:

>
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Description
1) TheFT_BroaderTerm type provides:

a) an attribute thesaurus,

b) an attribute startingTerm,

c) an attribute expansionCnt,

d) amethod Contains(Full Text),

€) amethod SrctPattern_to FT_Pattern(),

—amethod FT—Broader FermCHARACTER VARVING FTWordOrPhrase INTEGER);

g) afunction GetBroader Terms(CHARACTER VARYING, FT_WordOrPhrase, INTEGER).

2) | For the purpose of thistype, athesaurusis effectively atable with two columns, NarrowerFetm and
Broader Term, respectively. For agiven row, the values contained in the two columns represent tern
the second one being a broader term of the first one.

[

3) | The number of available thesauri and their names are implementation-defined.
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6.10.2 Contains Method

Purpose

Search a Full Text value for an FT_Broader Term value.
Definition

CREATE METHOD Cont ai ns
(text Full Text)
RETURNS BOOL EAN
FOR FT_Broader Term
BEA N
DECLARE BrdArray FT_WordO Phrase ARRAY[ FT_MaxArraylLengt h);
DECLARE result BOOLEAN;

SET BrdArray = GetBroader Ter ns( SELF. t hesaurus ,
SELF. startingTerm
SELF. expansi onCnt) ;

SET result = NEW FT_Any(BrdArray). Contains(text)}

RETURN ( SELF. NOT_tag = result);
END

Detinitional Rules

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

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

a) aFullText valuetext.

2) | Let R bethe result of

NEW FT_Any( Cet Br oader(Ter ns( SELF. t hesaurus, SELF.startingTerm
SELF. expansi onCnt))") . Cont ai ns(t ext)

Case:
a) If SELF.NOT_tag is unknown, then Contains(Full Text) returns unknown.
b) If SELE.NOT tag isfalse, then Contains(Full Text) returns NOT R.

c) . (Otherwise, Contains(Full Text) returns R.
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6.10.3 StrctPattern_to_FT_Pattern Method
Purpose

Convert an FT_Broader Term valueto an FT_Pattern value.
Definition

CREATE METHOD StrctPattern_to FT Pattern()
RETURNS FT _Pattern
FOR FT BroaderTerm
BEG N
DECLARE result CHARACTER VARYI NG FT_MaxPatternlLengt h);

I F SELF. NOT_tag IS UNKNOWN THEN
RETURN CAST(NULL AS FT_Pattern);
END | F;

SET result = ' THESAURUS "’
|| SELF.thesaurus
|| """ EXPAND BROADER TERM OF ’
| | CAST(SELF.startingTerm StrctPatternito_FT_Pattern()
AS CHARACTER VARYI N& FT_MaxPather nLengt h))
|| CASE WHEN SELF. expansi onCnt | SCNULL THEN

ELSE
"FOR
|| TRRMBOTH ' ’' FROVI'CAST( SELF. expansi onCnt
AS CHARACTER VARYI NG FT_MaxPatt er nLengt h))
|| ' LEVELS
END

I F NOT SELF. NOT_tag THEN

SET result = "NOT. | result;
END | F;
RETURN CAST(resul t~AS FT Pattern);

END

Detfinitional Rules

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

Description
1) | The methed SrctPattern_to FT_Pattern() has no input parameters.

2) | SectPattern to FT_Pattern() returns an FT_Pattern value of the form <Broader_Term expansion>|or

MO <R ] T :
INUT DTualcl __ TTITIT TAPANTISTUTE=.

3) If SELF, SELF.thesaurus,or SELF.startingTermisthe null value or SELF.NOT_tag is unknown, then
the result is the null value.
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6.10.4 FT_BroaderTerm Method
Purpose

Return a specified FT_Broader Term value.
Definition

CREATE METHOD FT_Broader Term

(thes_nane CHARACTER VARYI N& FT_ThesNameLengt h) ,
strt FT W rdO Phrase,
t hes_exp_count | NTEGER)

RETURNS FT_Br oader Term

FOR FT_Broader Term

RETURN SELF. t hesaurus(thes_nane).startingTerm(strt).

expansi onCnt (t hes_exp_count) . NOT_t ag( TRUE)

Detfinitional Rules

1) | FT_ThesNameLength is the implementation-defined maximum length for the'character representatid
of athesaurus name.

>

Description

1) | The method FT_Broader Term(CHARACTER VARYING, FT, WordOrPhrase, INTEGER) takes the
following input parameters:

d aCHARACTER VARYING vauethes name,
b) anFT_WordOrPhrase value strt,
¢) anINTEGER valuethes exp_count.
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6.10.5 GetBroaderTerms Function
Purpose

Get broader terms from a thesaurus.
Definition

CREATE FUNCTI ON GCet Br oader Ter ns
(thes_nane CHARACTER VARYI N& FT_ThesNameLengt h) ,
startingTerm FT WirdOr Phr ase,
t hes_exp_count | NTEGER)
RETURNS FT_Wor dOr Phrase ARRAY[ FT_MaxArraylLengt h]
LANGUAGE SQL
DETERM NI STI C
CONTAI NS SQL
CALLED ON NULL I NPUT
STATI C DI SPATCH
BEG N
DECLARE ret FT_WordO Phrase ARRAY[ FT_MaxArraylLengt h] ;
DECLARE strt Full Text _Token ARRAY[ FT_MaxArraylLéngt h] ;
DECLARE strt_term d | NTEGER;
DECLARE | ocal _exp_count | NTEGER,;

SET thes _name = TRRMBOTH ' ' FROM t heswnane);
SET strt = startingTerm get Wor dArray();

SET | ocal _exp_count =
CASE
VWHEN t hes_exp_count IS NOTI NULL THEN
t hes_exp_count
ELSE
1
END;

SET strt _termd =
(SELECT TERM D
FROM TERM DI CTHONARY
WHERE EXPR.get WrdArray() = strt
ANDFRI M BOTH * ' FROM THNAME_DI C) = thes_nane
);

SET ret=CAST(ARRAY[] AS FT_WirdOr Phrase
ARRAY] FT_MaxArraylLengt h]) ;

L1: FGR\el em AS
W TH RECURSI VE done_so_far ( TERM D, NARROAER TERM D, LEVEL) |AS
(SELECT TERM D, NARRONER_TERM D, 0
FROM TERM HI ERARCHY
VWHERE NARROWER TERM D = strt termd

AND TRIMBOTH ' ' FROM THNAME_HRR) = thes_nane
AND—+ocat—exp_—count—>="0
UNI ON
SELECT nore. TERM D, nore. NARROAER TERM D,
CASE
VWHEN t hes_exp_count |'S NOT NULL THEN
B.LEVEL + 1
ELSE
0

END AS LEVEL
FROM done_so_far B, TERM H ERARCHY nore
WHERE B. TERM D = nor e. NARROAER_TERM D
AND TRIMBOTH ' ' FROM nore. THNAME_HRR) = t hes_nane
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AND B. LEVEL < | ocal _exp_count

)
SELECT ARRAY[ TD. EXPR] AS EXPRarr1
FROM TERM DI CTI ONARY TD, done_so far f
WHERE TD. TERM D = f. TERM D

AND TRIMBOTH ' ' FROM TD. THNAME_DI C) = t hes_name
DO -- for every row of the above query result,
-- append the value of columm EXPRarrl to the array
SET ret =ret || EXPRarrl;
END FOR L1;
— RETOURNTEt
END

initional Rules

FT_ThesNameLength is the implementation-defined maximum length for the charatter representatia
of athesaurus name.

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

The function GetBroader Terms(CHARACTER VARYING, FT_WordOrPhrase, INTEGER) takes the
following input parameters:

a) aCHARACTER VARYING valuethes name, denoting athesaurus TH,

b) anFT_WordOrPhrase value startingTerm,

¢) anINTEGER valuethes exp_count.

GetBroader Terms(CHARACTER VARYING;*FT_WordOrPhrase, INTEGER) returns an array of
FT_WordOrPhrase elements which each'represent a broader term.

GetBroader Terms(CHARACTER VARYING, FT_WordOrPhrase, INTEGER) returns an empty array
one of the following is true:

a) Theterm startingTermis not contained in column Narrower Term of TH.

b) Either startingTermor thes nameisthe null value.

If the expansion count thes_exp_count is zero, GetBroader Terms(CHARACTER VARYING,

FT_WordOrPhrase, INTEGER) returns all termsin column Broader Term of those rows of TH the
values of which in column Narrower Term are equivalent to startingTermt. If the expansion count
thes_exp. count isn > 0, the resulting array represents the set:

M5, UNI ON MV,

where MS, is the multiset represented by the result of
Get Broader Terns(t hes_nane, startingTerm thes_exp_count - 1)
and MS; is given by

MS,; UNION ... MS;; ... UNION MS;,
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5)

6)

7)

where misthe number of elementsin MS,, i rangesfrom 1tom, E; issome element of MS;, and MS;;
is represented by

CGet Broader Terms(t hes_nane, E, 0)

1

If the expansion count thes exp_count is NULL, expansion is carried on until no new broader terms
can be found.

The term startingTermis not included in the result.

o tmanl apaantati an _dAnfinad (v ahatbhar o ool 1o madnta anci e that thn l ananiann oot £ ad e

T """"f‘"""“"' OO T O A TIC O v ST o CHCCICT ST HoOC to-C ROt C o triC oG ooy CSPCerTeoTTT

startingTerm.Language is compatible with the thesaurus as specified by thes name, and if so, what
kind of condition israised in case of alanguage incompatibility.
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6.11 FT_Narrower Term Typeand Routines
6.11.1 FT_NarrowerTerm Type
Purpose

FT_Narrower Term values represent one or more thesaurus hierarchies and a search token; the latter isto be
matched in text with corresponding narrower terms as indicated by the named thesaurus hierarchies.

Definition

CREATE TYPE FT_Narrower Term
UNDER FT_Pri mary
AS (
t hesaur us CHARACTER VARYI N& FT_ThesNanelLengt h) ,
startingTerm FT_Wor dOr Phr ase,
expansi onCnt | NTEGER

)
| NSTANTI ABLE
NOT FI NAL

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

OVERRI DI NG METHOD StrctPattern_to FT_Patibern()
RETURNS FT_Pattern,

METHOD FT_Narrower Ter m
(thes_nane CHARACTER VARYI NG FE_ThesNamelLengt h) ,
strt FT_WordOr Phr ase,
t hes_exp_count | NTEGER)
RETURNS FT_Narrower Term
SELF AS RESULT
LANGUAGE SQL
DETERM NI STI C
CONTAI NS SQL
CALLED ON NULL KNPUT

Detinitional Rules

1) | FT_ThesNamelLengthiis the implementation-defined maximum length for the character representatia
of athesaurus name:

>
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Description
1) TheFT_NarrowerTermtype provides:

a) an attribute thesaurus,

b) an attribute startingTerm,

c) an attribute expansionCnt,

d) amethod Contains(Full Text),

€) amethod SrctPattern_to FT_Pattern(),

NarrowerTe ARA N

g) afunction thNarrowerTerms(CHARACTER VARYING, F?_WordOrPhrase, INTEGER).

2) | For the purpose of thistype, athesaurusis effectively atable with two columns, NarrowerFetm and

BroaderTerm. For agiven row, the values contained in the two columns represent terms; the first be@ing
anarrower term of the second one.

3) | The number of available thesauri and their names are implementation-defined.
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6.11.2 Contains Method

Purpose

Search a Full Text value for an FT_Narrower Term value.
Definition

CREATE METHOD Cont ai ns
(text Full Text)
RETURNS BOOLEAN
FOR FT_Narrower Ter m
BEG N
DECLARE NrwArray FT_WordO Phrase ARRAY[ FT_MaxArraylLengt b}
DECLARE result BOOLEAN;

SET NrwArray = Get Narrower Ter ms( SELF. t hesaurus
SELF. startingTerm SELF. expansionCnt);
SET result = NEW FT_Any(NrwArray). Contains(text)

RETURN (SELF. NOT tag = result);
END

Deftinitional Rules

1) | FT_MaxArrayLength is the implementation-dependent maxiymum length for an array.
Description

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

a) aFullText valuetext.

2) | Let Rbetheresult of

NEW FT_Any( Get Nar r ower Ter ns( SELF. t hesaurus, SELF.startingTerm
SELF. expansi onCnt.)(» Cont ai ns(t ext)

Case:
a) If SELF.NOT. tag is unknown, then Contains(Full Text) returns unknown.
b) If SELENOT_tag isfalse, then Contains(Full Text) returns NOT R.

c) Qtherwise, Contains(Full Text) returns R.
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6.11.3 StrctPattern_to_FT_Pattern Method
Purpose
Convert an FT_Narrower Termvalueto an FT_Pattern value.
Definition
CREATE METHOD StrctPattern_to FT Pattern()
RETURNS FT _Pattern
FOR FT_Narrower Term

BEGA N
DECLARE result CHARACTER VARYI NG FT_MaxPatternlLengt h);

I F SELF. NOT_tag IS UNKNOWN THEN
RETURN CAST(NULL AS FT_Pattern)
END | F;

SET result = ' THESAURUS "’
|| SELF.thesaurus
|| """ EXPAND NARROMNER TERM COF '’
| | CAST(SELF.startingTerm StrctPatternito_FT_Pattern()
AS CHARACTER VARYI N& FT_MaxPather nLengt h))
|| CASE WHEN SELF. expansi onCnt | SCNULL THEN

|| TRRMBOTH ' ’' FROVI'CAST( SELF. expansi onCnt
AS CHARACTER VARYI NG FT_MaxPatt er nLengt h))
|| ' LEVELS
END

| F NOT SELF. NOT_t ag THEN
SET result = "NOT ' |\ “result;
END | F;

RETURN CAST(result ASVFT_Pattern);
END

Detinitional Rules

1) | FT_MaxPatternLength isthe implementation-dependent maximum length for the character
representation of an FT\ Pattern value.

Desgcription
1) | The method\SrctPattern_to FT_Pattern(FT_Narrower Term) has no input parameters:

2) | StrctPattern_to FT_Pattern() returns an FT_Pattern value of the form <Narrower_Term expansionp
or&NOT <Narrower_Term expansion>.

3) If SELF, SELF.thesaurus, or SELF.startingTerm isthe null value or SELF.NOT _tag is unknown, then
the result isthe null value.
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6.11.4 FT_NarrowerTerm Method
Purpose

Return a specified FT_Narrower Term value.
Definition

CREATE METHOD FT_Narr ower Term
(thes_nane CHARACTER VARYI N& FT_ThesNameLengt h) ,
strt FT W rdO Phrase,
t hes_exp_count | NTEGER)
RETURNS FT_Narrower Term
FOR FT_Narrower Term
RETURN SELF. t hesaur us(thes_nane).
startingTerm(strt).expansi onCnt (t hes_exp_count).
NOT_t ag( TRUE)

Detinitional Rules

1) | FT_ThesNamelLength isthe implementation-defined maximum length fordhe-character representatia
of athesaurus name.

>

Desgcription

D

1) | The method FT_Narrower Term(CHARACTER VARYING, ET_WordOrPhrase, INTEGER)) takes th
following input parameters:

a aCHARACTER VARYING vauethes name;
b) anFT_WordOrPhrase value strt,
¢) anINTEGER valuethes exp_count.
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6.11.5 GetNarrowerTerms Function
Purpose

Get narrower terms from a thesaurus.
Definition

CREATE FUNCTI ON Get Narr ower Ter ns
(thes_nane CHARACTER VARYI N& FT_ThesNameLengt h) ,
startingTerm FT Wor dOr Phr ase,

t hes_exp_count | NTEGER)

RETURNS FT_Wor dOr Phrase ARRAY[ FT_MaxArraylLengt h]

LANGUAGE SQL

DETERM NI STI C

CONTAI NS SQL

CALLED ON NULL I NPUT

STATI C DI SPATCH

BEG N
DECLARE ret FT_WordO Phrase ARRAY[ FT_MaxArraylLengt h];
DECLARE strt Full Text _Token ARRAY[ FT_MaxArraylLéngt h] ;
DECLARE strt_term d | NTEGER;
DECLARE | ocal _exp_count | NTEGER,;

SET thes _name = TRRMBOTH ' ' FROM t heswnane);
SET strt = startingTerm get Wor dArray();

SET | ocal _exp_count =
CASE
VWHEN t hes_exp_count IS NOTI NULL THEN
t hes_exp_count
ELSE
1
END;

SET strt _termd =
(SELECT TERM D
FROM TERM DI CTHONARY
WHERE EXPR.get WrdArray() = strt
ANDFRI M BOTH * ' FROM THNAME_DI C) = thes_nane
);

SET ret, = CAST(ARRAY[] AS FT_WbrdOr Phrase
ARRAY] FT_MaxArraylLengt h]) ;

L1: FGR\el em AS

(SELECT TERM D, NARRONER_TERM D, 0
FROM TERM_HI ERARCHY
WHERE TERM D = strt_ternid
AND TRIMBOTH ' ' FROM THNAME_HRR) = thes_nane

W TH RECURSI VE done_so_far (TERM D, NARROAER TERM D, LEVEL)

AS

AND—+ocat—exp_—count—>="0
UNI ON
SELECT nore. TERM D, nore. NARROAER TERM D,
CASE
VWHEN t hes_exp_count |'S NOT NULL THEN
B.LEVEL + 1
ELSE
0
END AS LEVEL
FROM done_so_far N, TERM H ERARCHY nore
WHERE nore. TERM D = N. NARROANER_TERM D

AND TRIM BOTH * * FROM nore. THNAME_HRR) = thes_nane

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


https://iecnorm.com/api/?name=ba902dc5eec092b843953716d563c0bb

De

1

2)
De

1

2)

3

4)

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

AND N. LEVEL < | ocal _exp_count

)
SELECT ARRAY[ TD. EXPR] AS EXPRarr1
FROM TERM DI CTI ONARY TD, done_so far f
WHERE TD. TERM D = f. NARROAER _TERM D

AND TRIM BOTH ' ' FROM TD. THNAME DI C) = thes_nane
DO -- for every row of the above query result,
-- append the value of columm EXPRarrl to the array
SET ret =ret || EXPRarrl;
END FOR L1;
— RETOURNTEt
END

initional Rules

FT_ThesNameLength is the implementation-defined maximum length for the character-tepresentatign
of athesaurus name.

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

The function GetNarrower Terms(CHARACTER VARYING, FT_\WordOrPhrase, INTEGER) takes the
following input parameters:

a) aCHARACTER VARYING valuethes name, dentting athesaurus TH,

b) anFT_WordOrPhrase value startingTerm,

c) anINTEGER valuethes exp_count.

GetNarrower Terms(CHARACTER VARYING,"FT_WordOrPhrase, INTEGER) returns an array of
FT_WordOrPhrase elements which each represent a narrower term.

GetNarrower Terms(CHARACTER VARYING, FT_WordOrPhrase, INTEGER) returns an empty arrgy
if one of the following istrue:

a) Theterm startingTermis not contained in column Broader Term of TH.

b) Either startingTernit or thes name is the null value.

c) The expansion.eount thes exp count is smaller than zero.

If the expansion count thes exp_count is zero, GetNarrower Terms(CHARACTER VARYING,
FT_WordQrPhrase, INTEGER) returns all termsin column Narrower Term of those rows of TH the
values of which in column Broader Term are equivalent to startingTerm. If the expansion count
thes_exp: count isn > 0, the resulting array represents the set:

M5, UNI ON 0G5,

where MS; is the multiset represented by the result of
Get Narrower Ter ns(t hes_nane, startingTerm thes_exp_count - 1)
and MS; isgiven by

MS;1 UNION ... MSy; ... UNION MS;
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5)

6)

7)

where misthe number of elementsin MS,, i rangesfrom 1tom, E; issome element of MS,, and MS;;
is represented by

CGet Narrower Ter ns(t hes_nane, E, 0)

If the expansion count thes_exp_count isthe null value, expansion is carried on until no new narrower
terms can be found.

Theterm startingTermis not included in the resuilt.

HsTmptementatrorrdefimed;, whether acheck s mede toensare that thetanguege specitfredm
startingTerm.Language is compatible with the thesaurus as specified by thes name, and if so, what
kind of condition israised in case of alanguage incompatibility.
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6.12 FT_Synonym Type and Routines
6.12.1 FT_Synonym Type
Purpose

FT_Synonym values provide for the construction of synonym search patterns, and for searching of
occurrences of synonymsin text.

Definition

CREATE TYPE FT_Synonym
UNDER FT_Pri mary
AS (
t hesaur us CHARACTER VARYI NG FT_ThesNanelLengt h) ,
startingTerm FT_Wor dOr Phr ase

)
| NSTANTI ABLE
NOT FI NAL

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

OVERRI DI NG METHOD StrctPattern_to FT_Pattern()
RETURNS FT_Pattern,

METHOD FT_Synonym
(thes_nane CHARACTER VARYI NG ETXThesNameLengt h) ,
strt FT_WordOr Phr ase)
RETURNS FT_Synonym
SELF AS RESULT
LANGUAGE SQL
DETERM NI STI C
CONTAI NS SQL
CALLED ON NULL I NPUF

Detfinitional Rules

>

1) | FT_ThesNameLength is theimplementation-defined maximum length for the character representatid
of athesaurus name.
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Description
1) TheFT_Synonym type provides:

a) an attribute thesaurus,

b) an attribute startingTerm,

c) amethod Contains(Full Text),

d) amethod SrctPattern to FT_Pattern(),

€) amethod FT_Synonym(CHARACTER VARYING, FT_WordOrPhrase),

£ £ " P_SV-Y - LOLLADSA AL APt = A\ AL ! Bl N
r) A TUlnetiumGCtoyTIUNTYTTTTEN TTI CHIARACU TN VARTIING, T 1T VVUTUUINETINasc).

2) | For the purpose of thistype, athesaurusis effectively atable with one column, say Ring, thevalues pf
which represent sets of terms. In the context of such athesaurus, two termsT1 and T2 are.considered
to be synonyms of each other, if the thesaurus contains at least one Ring value which cantains both T1
and T2.

3) | The number of available thesauri and their names are implementation-defined.
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6.12.2 Contains Method

Purpose

Search aFull Text value for an FT_Synonym value.
Definition

CREATE METHOD Cont ai ns
(text Full Text)
RETURNS BOOLEAN
FOR FT_Synonym
BEG N
DECLARE SynArray FT_WordO Phrase ARRAY[ FT_MaxArraylLengt b}
DECLARE result BOOLEAN;

SET SynArray = Get Synonynier ns( SELF. t hesaur us,
SELF. startingTern;
SET result = NEW FT_Any(SynArray). Contai ns(text)

RETURN (SELF. NOT tag = result);
END

Detinitional Rules

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

1) | The method Contains(Full Text) takes the followingunput parameters:

a) aFullText valuetext.

2) | Let R bethe result of

NEW FT_Any( Get Synonyniler s ( SELF. t hesaurus, SELF.startingTerm).
Cont ai ns(text)

3) | Case:
a) If SELF.NOJ- tag is unknown, then Contains(Full Text) returns unknown.
b) If SELKNOT tag isfalse then Contains(Full Text) returns NOT R.

c) Otherwise, Contains(Full Text) returns R.
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6.12.3 StrctPattern_to_FT_Pattern Method
Purpose

Convert an FT_Synonym value to an FT_Pattern value.
Definition

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

I F SELF. NOT_tag IS UNKNOWN THEN
RETURN CAST(NULL AS FT_Pattern)
END | F;

SET result = ' THESAURUS "’
| | SELF.thesaurus
""" EXPAND SYNONYM TERM OF
| | CAST(SELF.startingTerm StrctPatternito_FT_Pattern()
AS CHARACTER VARYI N& FT_MaxPatter nLengt h) ) ;

| F NOTI' SELF. NOT_tag THEN

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

END

Detinitional Rules

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

Desgcription
1) | The method StrctPattern_to KT Pattern() has no input parameters.

2) | SrctPattern_to FT_Pattern() returns an FT_Pattern value of the form <Synonym_Term expansionp or
NOT <Synonym_Tefmexpansion>.

3) | If SELF, SELR:thesaurus, or SELF.startingTermisthe null value or SELF.NOT _tag is unknown, then
the result isthe'null value.
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6.12.4 FT_Synonym Method
Purpose

Return a specified FT_Synonym value.
Definition

CREATE METHOD FT_Synonym
(thes_nane CHARACTER VARYI N& FT_ThesNameLengt h) ,
strt FT_WrdO Phrase)
RETURNS FT_Synonym
FOR FT_Synonym
RETURN SELF. t hesaurus(thes_nane).startingTern(strt).
NOT_t ag( TRUE)

Detinitional Rules

1) | FT_ThesNamelLength isthe implementation-defined maximum length for the character representatia
of athesaurus name.

>

Desgcription

1) | The method FT_Synonym(CHARACTER VARYING, FT_WordOiPhrase) takes the following input
parameters:

a aCHARACTERVARYING vauethes name,
b) anFT_WordOrPhrase value strt.
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6.12.5 GetSynonymTerms Function
Purpose

Get synonym terms from a thesaurus.
Definition

CREATE FUNCTI ON Get SynonymrTer s
(thes_nane CHARACTER VARYI N& FT_ThesNameLengt h) ,
startingTerm FT_Wor dOr Phr ase)

RETURNS FT_Wor dOr Phrase ARRAY[ FT_MaxArrayLengt h]

LANGUAGE SQL

DETERM NI STI C

CONTAI NS SQL

CALLED ON NULL I NPUT

STATI C DI SPATCH

BEG N
DECLARE ret FT_WordOr Phrase ARRAY[ FT_MaxArraylLergt'h] ;
DECLARE strt Full Text_Token ARRAY[ FT_MaxArraylLengt h];
DECLARE strt_term d | NTEGER;

SET thes_name = TRRMBOTH ' ' FROM t hes_nang) ;
SET strt = startingTerm getWrdArray();
SET strt_termd =
(SELECT TERM D
FROM TERM DI CTI ONARY
WHERE EXPR. get WrdArray() = sint
AND TRIMBOTH ' ' FROM THNAME_DI C) = thes_nane
)

SET ret = CAST(ARRAY[] AS FEI_WirdO Phrase
ARRAY[ FT_MaxArrayLength]) ;

L1: FOR elem AS
W TH RECURSI VE done_so_far ( TERM D, SYNONYM TERM D) AS
(SELECT TERM-D, SYNONYM TERM D
FROM TERM_SYNONYM
WHERE TERM D = strt_termd
AND~-TRI'M BOTH * ' FROM THNAME_SYN) = thes_nane
UNI ON
SERECT nore. TERM D, nor e. SYNONYM TERM D
FROM done_so_far S, TERM SYNONYM nor e
WHERE nore. TERM D = S. SYNONYM TERM D
AND TRIM BOTH * * FROM nore. THNAME_SYN) = thes_nang

)
SELECT ARRAY[ TD. EXPR] AS EXPRarr1
FROM TERM DI CTI ONARY TD, done_so_far f
VWHERE TD. TERM D = f. SYNONYM_TERM D
AND TRIM BOTH * ' FROM TD. THNAME_DI C) = t hes_nane

BO——"Ffor—every row of theabove query result;
-- append the value of colum EXPRarrl to the array

SET ret =ret || EXPRarrl,;
END FOR L1;
RETURN ret ||
CASE
WHEN startingTerm IS NULL OR thes_nane IS NULL THEN
CAST( ARRAY[] AS FT_WordOr Phrase
ARRAY[ FT_MaxArrayLengt h])
ELSE
ARRAY[ startingTerm
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END;
END

Definitional Rules

1) FT_ThesNamelLength is the implementation-defined maximum length for the character representation
of athesaurus name.

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

Devr‘ripfinn

1) | The function GetSynonymTerms(CHARACTER VARYING, FT_WordOrPhrase) takes the following
input parameters:

a) aCHARACTER VARYING valuethes name, denoting athesaurus TH,
b) anFT_WordOrPhrase value startingTerm.

2) | GetSynonymTerms(CHARACTER VARYING, FT_WordOrPhrase) returns an‘array of
FT_WordOrPhrase elements, which stands for a set of synonym terms.

3) GetSynonymTerms(CHARACTER VARYING, FT_WordOrPhrase) teturns an empty array if either
startingTerm or thes_name isthe null value.

4) | Let Ry be aset containing startingTerm as its only element;-lét n be the number of Ring values
containing startingTerm, and let R, denote a single elemént'set containing such avalue (if any). The
result of invoking GetSynonymTerms(CHARACTER VARYING, FT_WordOrPhrase) represents the
following set:

RyUNION R; UNION ... R ... UNION R,
5) | Theterm startingTermisincluded in thevresult.
6) | Itisimplementation-defined, whether a check is made to ensure that the language specified in

startingTerm.Language is compatible with the thesaurus as specified by thes name, and if so, what
kind of condition is raised in case of alanguage incompatibility.
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6.13 FT_PreferredTerm Type and Routines

6.13.1 FT_PreferredTerm Type

Purpose

FT_Preferred Term values provide for the construction of preferred term search patterns, and for searching
of occurrences of the associated preferred termsin text.

De

De

1

inition

CREATE TYPE FT_PreferredTerm
UNDER FT_Pri mary
AS (
t hesaur us CHARACTER VARYI N FT_ThesNanelLengt h) ,
startingTerm FT_Wor dOr Phr ase

)
| NSTANTI ABLE
NOT FI NAL

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

OVERRI DI NG METHOD StrctPattern_to_ FT_Pattern()
RETURNS FT_Pattern,

METHOD FT _PreferredTerm
(t hes_name CHARACTER VARYI NG ETThesNanelLengt h) ,
strt FT_WordOr Phr ase)
RETURNS FT _PreferredTerm
SELF AS RESULT
LANGUAGE SQL
DETERM NI STI C
CONTAI NS SQL
CALLED ON NULL I NPUF

initional Rules

FT_ThesNameLength is theimplementation-defined maximum length for the character representatia
of athesaurus name.

>
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Description
1) TheFT_PreferredTermtype provides:

a) an attribute thesaurus,

b) an attribute startingTerm,

c) amethod Contains(Full Text),

d) amethod SrctPattern_to FT_Pattern(),

€) amethod FT_PreferredTerm(CHARACTER VARYING, FT_WordOrPhrase),

H—afunctromr SetPreferredferms(CHARACTER VARNG FT _WordSrPhrassy—————

2) | For the purpose of thistype, athesaurusis effectively atable with three columns, say PreferrédTer
Termld, and SynonymTerm, the values of which represent terms. For a given row, two valuesTermid
and SynonymTerm represent terms which are synonyms of each other, and PreferredTerm répresents a
preferred term associated with either of the former terms.

3) | The number of available thesauri and their names are implementation-defined.
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6.13.2 Contains Method

Purpose

Search aFullText value for an FT_PreferredTerm value.
Definition

CREATE METHOD Cont ai ns
(text Full Text)
RETURNS BOOLEAN
FOR FT_PreferredTerm
BEA N
DECLARE PfdArray FT_WordO Phrase ARRAY[ FT_MaxArraylLengt b}
DECLARE result BOOLEAN;

SET PfdArray = Get PreferredTerns(SELF. t hesaur us,
SELF. startingTerny;
SET result = NEWFT_Any(PrdArray). Contai ns(text)

RETURN (SELF. NOT tag = result);
END

Deftinitional Rules

1) | FT_MaxArrayLength is the implementation-dependent maxiymum length for an array.
Description

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

a) aFullText valuetext.

2) | Let Rbetheresult of

NEW FT_Any( Get Pr ef er r edTer ns( SELF. t hesaur us,
SELF. startingTern(, Cont ai ns(text)

3) | Case:
a) If SELF.NOT. tag is unknown, then Contains(Full Text) returns unknown.
b) If SELENOT_tag isfalse, then Contains(Full Text) returns NOT R.

c) Qtherwise, Contains(Full Text) returns R.
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6.13.3 StrctPattern_to_FT_Pattern Method

Purpose

Convert an FT_PreferredTerm value to an FT_Pattern value.
Definition

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

I F SELF. NOT_tag IS UNKNOWN THEN
RETURN CAST(NULL AS FT_Pattern)
END | F;

SET result = ' THESAURUS "’
|| SELF.thesaurus
"" EXPAND PREFERRED TERM OF
| | CAST(SELF.startingTerm StrctPatternito_FT_Pattern()
AS CHARACTER VARYI N& FT_MaxPatter nLengt h) ) ;

| F NOTI' SELF. NOT_tag THEN

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

END

Detinitional Rules

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

Desgcription
1) | The method StrctPattern_to KT Pattern() has no input parameters.

2) | SrctPattern_to FT_Pattern() returns an FT_Pattern value of the form <Preferred_Term expansiony or
NOT <Preferred_Term-expansion>.

3) | If SELF, SELR:thesaurus, or SELF.startingTermisthe null value or SELF.NOT _tag is unknown, then
the result isthe'null value.
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6.13.4 FT_PreferredTerm Method
Purpose

Return a specified FT_PreferredTerm value.
Definition

CREATE METHOD FT_PreferredTerm
(thes_nane CHARACTER VARYI N& FT_ThesNameLengt h) ,
strt FT _WrdO Phrase)
RETURNS FT PreferredTerm
FOR FT_PreferredTerm
RETURN SELF. t hesaurus(thes_nane).startingTern(strt).
NOT_t ag( TRUE)

Detinitional Rules

1) | FT_ThesNamelLength isthe implementation-defined maximum length for the character representatia
of athesaurus name.

>

Desgcription

1) | The method FT_PreferredTerm(CHARACTER VARYING, FT_WordOrPhrase) takes the following
input parameters:

a an CHARACTER VARYING vauethes name,
b) anFT_WordOrPhrase value strt.
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6.13.5 GetPreferredTerms Function
Purpose

Get preferred terms from a thesaurus.
Definition

CREATE FUNCTI ON Cet PreferredTer ms
(thes_nane CHARACTER VARYI N& FT_ThesNameLengt h) ,
startingTerm FT_Wor dOr Phr ase)

RETURNS FT_Wor dOr Phrase ARRAY[ FT_MaxArrayLengt h]

LANGUAGE SQL

DETERM NI STI C

CONTAI NS SQL

CALLED ON NULL I NPUT

STATI C DI SPATCH

BEG N
DECLARE ret FT_WordOr Phrase ARRAY[ FT_MaxArraylLéngt h];
DECLARE strt Full Text_Token ARRAY[ FT_MaxArraylLengt h];
DECLARE strt_term d | NTEGER;

SET thes_name = TRRMBOTH ' ' FROM t hes_nang) ;
SET strt = startingTerm getWrdArray();
SET strt_termd =
(SELECT TERM D
FROM TERM DI CTI ONARY
WHERE EXPR. get WrdArray() = sint
AND TRIMBOTH ' ' FROM THNAME_DI C) = thes_nane
)

SET ret = CAST(ARRAY[] AS FEI_WirdO Phrase
ARRAY[ FT_MaxArrayLength]) ;

L1: FOR el em AS
WTH tenp_preferred (TERM D) AS
( SELECT PREFERRED_TERM D
FROM TERM_SYNONYM
WHERE TERM D = strt_termd
AND-TRI'M BOTH * ' FROM THNAME_SYN) = thes_nane

)
SELECT +ARRAY[ TD. EXPR] AS EXPRarr1
FROVI-TERM DI CTI ONARY TD, tenp_preferred
VWHERE/TD. TERM D = tenp_preferred. TERM D
AND TRIMBOTH ' ' FROM TD. THNAME_DI C) = t hes_name

DO -- for every row of the above query result,
-- append the value of colum EXPRarrl to the array

SET ret = ret || EXPRarrl,;
END FOR L1;
— ——RETORN—Tet—
CASE
VWHEN startingTerm|S NULL OR thes_nane | S NULL THEN
CAST( ARRAY[] AS FT_WordOr Phrase
ARRAY[ FT_MaxArrayLengt h])

ELSE
ARRAY[ st arti ngTer nj
END,
END
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Definitional Rules

1) FT_ThesNamelength is the implementation-defined maximum length for the character representation
of athesaurus name.

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

1) Thefunction GetPreferredTerms(CHARACTER VARYING, FT_WordOrPhrase) takes the following

mputparameters:

a) aCHARACTER VARYING valuethes name, denoting athesaurus TH,
b) anFT_WordOrPhrase value startingTerm.

2) | GetPreferredTerms(CHARACTER VARYING, FT_WordOrPhrase) returns an array of
FT_WordOrPhrase elements which stands for a set of preferred terms.

3) | GetPreferredTerms(CHARACTER VARYING, FT_WordOrPhrase) returns an empty array if either
startingTerm or thes_name is the null value.

4) | Otherwise, for every row of TERM_SYNONY M with apair (TERMID, THNAME_SYN)) such thgt
the TERMID value represents startingTerm and the THNAME_SY N value is equival ent to thes_namme,
the term represented by the PREFERRED_TERMID valueisincluded in the result.

5) | Theterm startingTermis included in the resullt.
6) | It isimplementation-defined, whether a check is made to ensure that the language specified in

startingTerm.Language is compatible with thethesaurus as specified by thes name, and if so, what
kind of condition israised in case of alanguage incompatibility.
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6.14 FT_RelatedTerm Type and Routines
6.14.1 FT_RelatedTerm Type
Purpose

FT_RelatedTerm values provide for the construction of related term search patterns, and for searching of
occurrences of the associated related termsin text.

Definition

CREATE TYPE FT_Rel at edTerm
UNDER FT_Pri mary
AS (
t hesaur us CHARACTER VARYI N FT_ThesNanelLengt h) ,
startingTerm FT_Wor dOr Phr ase

)
| NSTANTI ABLE
NOT FI NAL

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

OVERRI DI NG METHOD StrctPattern_to_ FT_Pattern()
RETURNS FT_Pattern,

VMETHOD FT_Rel at edTerm

(t hes_name CHARACTER VARYI NG ETThesNanelLengt h) ,
strt FT_WordOr Phr ase)

RETURNS FT_Rel at edTerm

SELF AS RESULT

LANGUAGE SQL

DETERM NI STI C

CONTAI NS SQL

CALLED ON NULL I NPUF

Detinitional Rules

>

1) | FT_ThesNamelLength is theimplementation-defined maximum length for the character representatia
of athesaurus name.

Desgcription
1) | The FT_RelatedTerm type provides:

a) anattribute thesaurus,
b) , an attribute startingTerm,
| o) a method Contains(FullText)
d) amethod SrctPattern to FT_Pattern(),
e) amethod FT_RelatedTerm(CHARACTER VARYING, FT_WordOrPhrase),
f) afunction GetRelatedTerms(CHARACTER VARYING, FT_WordOrPhrase).

2) For the purpose of thistype, athesaurusis effectively atable, say TH, with two columns Term and
Related_Term. For agiven row, the two values Term and Related_Term represent terms such that the
second is related to the first one.

3) The number of available thesauri and their names are implementation-defined.
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6.14.2 Contains Method

Purpose

Search aFullText value for an FT_RelatedTerm value.
Definition

CREATE METHOD Cont ai ns
(text Full Text)
RETURNS BOOLEAN
FOR FT_Rel atedTerm
BEA N
DECLARE Rl tdArray FT_WordOr Phrase ARRAY[ FT_MaxArraylLength);
DECLARE result BOOLEAN;

SET RItdArray = GetRel at edTer ns( SELF. t hesaur us,
SELF. startingTerny;
SET result = NEWFT_Any(R tdArray). Contai ns(texts

RETURN (SELF. NOT tag = result);
END

Detinitional Rules

1) | FT_MaxArrayLength is the implementation-dependent maxiymum length for an array.
Description

1) | The method Contains(Full Text) takes the following.nput parameters:

a) aFullText valuetext.

2) | Let Rbetheresult of

NEW FT_Any( Get Rel at edTerms( SELF. t hesaurus, SELF.startingTern)).
Cont ai ns(text)

3) | Case:
a) If SELF.NOT. tag is unknown, then Contains(Full Text) returns unknown.
b) If SELENOT_tag isfalse, then Contains(Full Text) returns NOT R.

c) Qtherwise, Contains(Full Text) returns R.
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6.14.3 StrctPattern_to_FT_Pattern Method
Purpose

Convert an FT_RelatedTerm valueto an FT_Pattern value.
Definition

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

I F SELF. NOT_tag IS UNKNOWN THEN
RETURN CAST(NULL AS FT_Pattern)
END | F;

SET result = ' THESAURUS "’
|| SELF.thesaurus
"" EXPAND RELATED TERM OF ’
| | CAST(SELF.startingTerm StrctPatternito_FT_Pattern()
AS CHARACTER VARYI N& FT_MaxPatter nLengt h) ) ;

| F NOTI' SELF. NOT_tag THEN

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

END

Detinitional Rules

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

Desgcription
1) | The method StrctPattern_to KT Pattern() has no input parameters.

2) | SrctPattern_to FT_Pattern() returns an FT_Pattern value of the form <Related Term expansion> pr
NOT <Related Termexpansion>.

3) | If SELF, SELR:thesaurus, or SELF.startingTermisthe null value or SELF.NOT _tag is unknown, then
the result isthe'null value.
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6.14.4 FT_RelatedTerm Method
Purpose

Return a specified FT_RelatedTerm value.
Definition

CREATE METHOD FT_Rel at edTerm
(thes_nane CHARACTER VARYI N& FT_ThesNameLengt h) ,
strt FT _WrdO Phrase)
RETURNS FT_Rel at edTerm
FOR FT_Rel at edTerm
RETURN SELF. t hesaurus(thes_nane).startingTern(strt).
NOT_t ag( TRUE)

Detinitional Rules

1) | FT_ThesNamelLength isthe implementation-defined maximum length for the character representatia
of athesaurus name.

>

Desgcription

1) | The method FT_RelatedTerm(CHARACTER VARYING, FT_WoftdOrPhrase) takes the following input
parameters:

a aCHARACTER VARYING vauethes name,
b) anFT_WordOrPhrase value strt.
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6.14.5 GetRelatedTerms Function
Purpose

Get related terms from a thesaurus.
Definition

CREATE FUNCTI ON Cet Rel at edTer ns
(thes_nane CHARACTER VARYI N& FT_ThesNameLengt h) ,
startingTerm FT_Wor dOr Phr ase)

RETURNS FT_Wor dOr Phrase ARRAY[ FT_MaxArrayLengt h]

LANGUAGE SQL

DETERM NI STI C

CONTAI NS SQL

CALLED ON NULL I NPUT

STATI C DI SPATCH

BEG N
DECLARE ret FT_WordOr Phrase ARRAY[ FT_MaxArraylLergt'h] ;
DECLARE strt Full Text_Token ARRAY[ FT_MaxArraylLengt h];
DECLARE strt_term d | NTEGER;

SET thes_name = TRRMBOTH ' ' FROM t hes_nang) ;
SET strt = startingTerm getWrdArray();
SET strt_termd =
(SELECT TERM D
FROM TERM DI CTI ONARY
WHERE EXPR. get WrdArray() = sint
AND TRIMBOTH ' ' FROM THNAME_DI C) = thes_nane
)

SET ret = CAST(ARRAY[] AS FEI_WirdO Phrase
ARRAY[ FT_MaxArrayLength]) ;

L1: FOR el em AS
WTH tenp_rel ated\(TERM D) AS
( SELECT RELAFED _TERM D
FROM TERM RELATED
WHERE TERM D = strt_termd
AND-TRI'M BOTH * ' FROM THNAME_REL) = thes_nane

)
SELECT +ARRAY[ TD. EXPR] AS EXPRarr1
FROM-TERM DI CTI ONARY TD, tenp_rel ated
VWHERE/TD. TERM D = tenp_rel ated. TERM D
AND TRIMBOTH ' ' FROM TD. THNAME_DI C) = thes_nane

DO -- for every row of the above query result,
-- append the value of colum EXPRarrl to the array

SET ret = ret || EXPRarrl,;
END FOR L1;
— ——RETORN—Tet—
CASE
VWHEN startingTerm|S NULL OR thes_nane | S NULL THEN
CAST( ARRAY[] AS FT_WordOr Phrase
ARRAY[ FT_MaxArrayLengt h])

ELSE
ARRAY[ st arti ngTer nj
END,
END
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Definitional Rules

1) FT_ThesNamelength is the implementation-defined maximum length for the character representation
of athesaurus name.

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

1) Thefunction GetRelatedTerms(CHARACTER VARYING, FT_WordOrPhrase) takes the following

mputparameters:

a) aCHARACTER VARYING valuethes name, denoting athesaurus TH,
b) anFT_WordOrPhrase value startingTerm.

2) | GetRelatedTerms(CHARACTER VARYING, FT_WordOrPhrase) returns an array of
FT_WordOrPhrase elements which stands for a set of related terms.

3) | GetRelatedTerms(CHARACTER VARYING, FT_WordOrPhrase) returns an‘empty array either
startingTerm or thes_name is the null value.

4) | Otherwise, for every row of TH with apair (Term, Related Term)-such that the Term value represents
startingTerm, the term represented by the Related_Term value isincluded in the result.

5) | Theterm startingTermisincluded in the result.
6) | Itisimplementation-defined, whether a check is madeto ensure that the language specified in

startingTerm.Language is compatible with the thesaurus as specified by thes name, and if so, what
kind of condition israised in case of alanguageincompatibility.

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


https://iecnorm.com/api/?name=ba902dc5eec092b843953716d563c0bb

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

6.15 FT_TopTerm Typeand Routines
6.15.1 FT_TopTerm Type
Purpose

FT_TopTerm vaues provide for the construction of top term search patterns, and for searching of
occurrences of the associated top termsin text.

Definition

CREATE TYPE FT_TopTerm
UNDER FT_Pri mary
AS (
t hesaur us CHARACTER VARYI N FT_ThesNanelLengt h) ,
startingTerm FT_Wor dOr Phr ase

)
| NSTANTI ABLE
NOT FI NAL

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

OVERRI DI NG METHOD StrctPattern_to_ FT_Pattern()
RETURNS FT_Pattern,

METHOD FT_TopTerm
(thes_name CHARACTER VARYI NG ETThesNanelLengt h) ,
strt FT_WordOr Phr ase)
RETURNS FT_TopTerm
SELF AS RESULT
LANGUAGE SQL
DETERM NI STI C
CONTAI NS SQL
CALLED ON NULL I NPUF

Detinitional Rules

1) | FT_ThesNamelLength is theimplementation-defined maximum length for the character representatia
of athesaurus name.

>

Desgcription
1) | The FT_TepTerm type provides:

a) anattribute thesaurus,
b) , an attribute startingTerm,
| o) a method Contains(FullText)
d) amethod SrctPattern to FT_Pattern(),
e) amethod FT_TopTerm(CHARACTER VARYING, FT_WordOrPhrase),
f) afunction GetTopTerms(CHARACTER VARYING, FT_WordOrPhrase).

2) For the purpose of thistype, athesaurusis effectively atable with two columns, Narrower Term and
Broader Term. For agiven row, the values contained in the two columns represent terms, the first being
anarrower term of the second one.

3) The number of available thesauri and their names are implementation-defined.
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6.15.2 Contains Method

Purpose

Search aFull Text value for an FT_TopTerm value.
Definition

CREATE METHOD Cont ai ns
(text Full Text)
RETURNS BOOLEAN
FOR FT_TopTerm
BEG N
DECLARE TopArray FT_WordO Phrase ARRAY[ FT_MaxArraylLengt h);
DECLARE result BOOLEAN;

SET TopArray = Get TopTer ns( SELF. t hesaur us,
SELF. startingTerny;
SET result = NEW FT_Any(TopArray). Contai ns(text)

RETURN (SELF. NOT tag = result);
END

Deftinitional Rules

1) | FT_MaxArrayLength is the implementation-dependent maxiymum length for an array.
Description

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

a) aFullText valuetext.

2) | Let Rbetheresult of

NEW FT_Any( Get TopTer ns( SELF. t hesaur us,
SELF. startingTern(, Cont ai ns(text)

3) | Case:
a) If SELF.NOT. tag is unknown, then Contains(Full Text) returns unknown.
b) If SELENOT_tag isfalse, then Contains(Full Text) returns NOT R.

c) Qtherwise, Contains(Full Text) returns R.
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6.15.3 StrctPattern_to_FT_Pattern Method
Purpose

Convert an FT_TopTerm valueto an FT_Pattern value.
Definition

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

I F SELF. NOT_tag IS UNKNOWN THEN
RETURN CAST(NULL AS FT_Pattern)
END | F;

SET result = ' THESAURUS "’
|| SELF.thesaurus
"" EXPAND TOP TERM OF ’
| | CAST(SELF.startingTerm StrctPatternito_FT_Pattern()
AS CHARACTER VARYI N& FT_MaxPatter nLengt h) ) ;

| F NOTI' SELF. NOT_tag THEN

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

Detinitional Rules

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

Desgcription
1) | The method StrctPattern_to KT Pattern() has no input parameters.

2) | SrctPattern_to FT_Pattern() returns an FT_Pattern value of the form <Top_Term expansion> or
NOT <Top_Term expansion>.

3) | If SELF, SELR:thesaurus, or SELF.startingTermisthe null value or SELF.NOT _tag is unknown, then
the result isthe'null value.
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6.15.4 FT_TopTerm Method
Purpose

Return a specified FT_TopTerm value.
Definition

CREATE METHOD FT_TopTer m
(thes_nane CHARACTER VARYI N& FT_ThesNameLengt h) ,
strt FT _WrdO Phrase)
RETURNS FT_TopTerm
FOR FT_TopTerm
RETURN SELF. t hesaurus(thes_nane).startingTern(strt).
NOT_t ag( TRUE)

Detinitional Rules

1) | FT_ThesNamelLength isthe implementation-defined maximum length for the character representatia
of athesaurus name.

>

Desgcription

1) | The method FT_TopTerm(CHARACTER VARYING, FT_WordOrPhrase) takes the following input
parameters:

a aCHARACTER VARYING vauethes name,
b) anFT_WordOrPhrase value strt.
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6.15.5 GetTopTerms Function
Purpose

Get top terms from a thesaurus.
Definition

CREATE FUNCTI ON CGet TopTer ns
(thes_nane CHARACTER VARYI NE FT_ThesNameLengt h) ,
startingTerm FT WirdOr Phr ase)

RETURNS FT_Wor dOr Phrase ARRAY[ FT_MaxArrayLengt h]

LANGUAGE SCQL

DETERM NI STI C

CONTAI NS SQL

CALLED ON NULL I NPUT
STATI C DI SPATCH

BEG N

L1: FOR el em AS

DECLARE ret FT_WordOr Phrase ARRAY[ FT_MaxArraylLergt'h] ;
DECLARE strt Full Text_Token ARRAY[ FT_MaxArraylLengt h];
DECLARE strt_term d | NTEGER;

SET thes_name = TRRMBOTH ' ' FROM t hes_nang) ;
SET strt = startingTerm getWrdArray();
SET strt_termd =
(SELECT TERM D
FROM TERM DI CTI ONARY
WHERE EXPR. get WrdArray() = sint
AND TRIMBOTH ' ' FROM THNAME_DI C) = thes_nane

)
SET ret = CAST(ARRAY[] AS FT<\Wr dOr Phrase
ARRAY[ FT_MaxArrayLengt hl),;

W TH RECURSI VE done_so far (TERM D, NARRONER TERM D) AS
( SELECT TERM D, (NARROVWER_TERM D
FROM TERM_HI ERARCHY
VWHERE NARROWER TERM D = strt_termd
AND TRI M"BOTH * ' FROM THNAME_HRR) = thes_name
UNION
SELECF wor e. TERM D, nor e. NARROANER_TERM D
FROM dene_so_far B, TERM H ERARCHY nore
WHERE nor e. NARROAER TERM D = B. TERM D
AND TRIM BOTH ' * FROM nore. THNAME_HRR) = t hes_nang

)
SELECT ARRAY[ TD. EXPR] AS EXPRarr1
FROM TERM DI CTI ONARY TD, done_so_far f
VWHERE TD. TERM D = f. TERM D
AND TRIM BOTH * ' FROM TD. THNAME_DI C) = t hes_nane
AND NOT EXI STS
( SELECT *

FROM done_so_far d

YWHERE o NARROWER_TERMBD——TERMD
)

DO -- for every row of the above query result,
-- append the value of columm EXPRarrl to the array
SET ret = ret || EXPRarrl,;
END FOR L1;
RETURN ret;

END

Definitional Rules
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1) FT_ThesNamelLength isthe implementation-defined maximum length for the character representation
of athesaurus name.

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

1) Thefunction GetTopTerms(CHARACTER VARYING, FT_WordOrPhrase) takes the following input
parameters:

a) aCHARACTER VARYING valuethes name,
b) anFT_WordOrPhrase value startingTerm.

2) | GetTopTerms(CHARACTER VARYING, FT_WordOrPhrase) returns an array of FT_WordOrPhrasg
elements, which stands for a set of top terms.

3) | GetTopTerms(CHARACTER VARYING, FT_WordOrPhrase, INTEGER) is equivalent to
GetBroader Terms(CHARACTER VARYING, FT_WordOrPhrase), using thes_name, startingTerm, and
NULL asinput arguments, and subsequently removing all terms for whichthere exists a broader termn
according to the thesaurus denoted by thes name.

4) | Theterm startingTermis not included in the result.
5) | Itisimplementation-defined, whether a check is made to.eénsure that the language specified in

startingTerm.Language is compatible with the thesaurusas specified by thes name, and if so, what
kind of condition israised in case of alanguage incompatibility.
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6.16 FT_IsAbout Typeand Routines
6.16.1 FT_IsAbout Type
Purpose

FT_lsAbout values provide for the construction of search patterns stating atopic in form of a Full Text
value, and for testing whether atext is pertinent to this value.

Definition

CREATE TYPE FT_I sAbout
UNDER FT_Pri mary
AS (
wr dor phr FT_Wor dOr Phr ase

)
| NSTANTI ABLE
NOT FI NAL

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

OVERRI DI NG METHOD StrctPattern_to FT_Pattetn()
RETURNS FT_Pattern,

METHOD FT_I| sAbout (wr dor phr FT_Wor dOr Phr ase)
RETURNS FT_I sAbout
SELF AS RESULT
LANGUAGE SQL
DETERM NI STI C
CONTAI NS SQL
CALLED ON NULL I NPUT

Description

1) | The FT_IsAbout type provides:

a) an attribute wrdorphr,

b) amethod Containg(FullText),

c) amethod SrctPattern to FT_Pattern(),
d) amethod FT-IsAbout(Full Text).
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6.16.2 Contains Method

Purpose

Search a Full Text value for an FT_IsAbout value.

Definition

CREATE METHOD Cont ai ns
(text Full Text)
RETURNS BOOLEAN

FOR FT_I sAbout
BEG N
DECLARE result BOOLEAN;

-- 1l See description

RETURN resul t;
END

Description

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

a) aFullText valuetext.

2) | Contains(FullText) tests whether a given Full Text item ispertinent to the FT_WordOrPhrase item of a

given FT_IsAbout value. The result is subject to implementation-defined criteria of pertinence.
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6.16.3 StrctPattern_to_FT_Pattern Method
Purpose

Convert an FT_IsAbout valueto an FT_Pattern value.
Definition

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

I F SELF. NOT_tag IS UNKNOWN THEN
RETURN CAST(NULL AS FT_Pattern)
END | F;

SET result = '1S ABOUT ’
| | CAST(SELF.w dorphr.StrctPattern_to FI Pattern()
AS CHARACTER VARYI NG FT_MaxPat t efnLengt h) ) ;

| F NOI' SELF. NOT_tag THEN

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

END

Detinitional Rules

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

Desgcription
1) | The method StrctPattern_to FT_Rattern() has no input parameters.

2) | SrctPattern_to FT_Pattern().teturns an FT_Pattern value of the form <about expansion> or NOT
<about expansion>.

3) | If SELF or SELF.wrdorphr isthe null value or SELF.NOT _tag is unknown, then the result is the nul
value.
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6.16.4 FT_IsAbout Method
Purpose
Return a specified FT_|sAbout value.
Definition

CREATE METHOD FT_I sAbout

(wrdorphr ET WordOr Phr nqp)

RETURNS FT_I sAbout
FOR FT_I sAbout
RETURN SELF. wr dor phr (wr dor phr) . NOT_t ag( TRUE)

Description
1) | The method FT_IsAbout(FT_WordOrPhrase) takes the following input parameters:

a) aFT_WordOrPhrase value wrdorphr.
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6.17 FT_Context Type and Routines
6.17.1 FT_Context Type

Purpose

FT_Context values represent context search patterns.

Definition

CREATE TYPE FT_Cont ext
UNDER FT_Pri mary
AS (
ArgArray FT_PhraseLi st ARRAY[ FT_MaxArraylLengt h],
du Ful | Text _Token

)
| NSTANTI ABLE
NOT FI NAL

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

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

METHOD FT_Cont ext

(Argl FT_Phraseli st,
Arg2 FT_Phraseli st,
Arg3 FT_PhraselLi st ARRAY[ FT_MaxArraylLengt h],
Di stanceUnit Ful |l Text Token)

RETURNS FT_Cont ext

SELF AS RESULT

LANGUAGE SQL

DETERM NI STI C

CONTAI NS SQL

CALLED ON NULL I NPUT

Definitional Rules

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

1) | The FT_Context type provides:

a) an-attribute ArgArray,

b), \an attribute du,

¢).vamethod Contains(Full Text),

d) amethod StrctPattern to FT_Pattern(),
€e) amethod FT_Context(FT_PhraseList, FT_PhraseList, FT_PhraseList ARRAY, Full Text_Token).
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6.17.2 Contains Method

Purpose

Search a Full Text value for an FT_Context value.
Definition

CREATE METHOD Cont ai ns

(text Full Text)

RETURNS BOOLEAN

FOR FT_Cont ext

BEG N
DECLARE result BOOLEAN,
DECLARE ftl Full Text ARRAY[ FT_MaxArraylLength];
DECLARE segno | NTECER;
DECLARE ar gno | NTEGER;

| F SELF IS NULL THEN

SET argno = CAST(NULL AS | NTECER);
ELSElI F SELF. ArgArray |'S NULL THEN

SET argno = CAST(NULL AS | NTEGER)
ELSE

SET argno = CARDI NALI TY( SELF. Ar gAr r ay).;
END | F;

SET ftl = text.Segmentize( SELF. du)4

IF ftl 1'S NULL THEN

SET segno = CAST(NULL AS | NFECER);
ELSE

SET segno = CARDI NALI TY(ft1);
END | F;

I F segno |'S NULL THEN
RETURN UNKNOWN,;

ELSEI F segno = 0 THEN
SET RESULT =_FALSE;

ELSEI F (segno .<>"0 AND argno = 0) THEN
SET RESULF ‘= TRUE;

ELSEI F (segho-/<>0 AND argno IS NULL) THEN
SET RESULT = UNKNOWN;

ELSE
SEF'RESULT =

(WTH RECURSI VE SegTab(ind, seg) AS
(VALUES(1, ftlI[1])
UNI ON
SELECT ind + 1, ftl[ind + 1]
FROM  SegTab
WHERE i nd < segnho

)1
Cont ext Tab(ind, ca) AS
(VALUES(1, SELF. ArgArray[1])
UNI ON
SELECT ind + 1, SELF. ArgArray[ind + 1]
FROM  Cont ext Tab
VWHERE ind < argno

) ]
Tenmp(Basl) AS
( SELECT MAX(TTE. Basl)
FROM ( VALUES(1) UNI ON
SELECT
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(SELECT M N(TTU. Basl )
FROM ( VALUES(3) UNI ON

SELECT CASE ca. Cont ai ns(seg)
VWHEN FALSE THEN 1
WHEN TRUE THEN 3
ELSE 2

END
FROM Cont ext Tab ct(ind, ca)) AS TTU(Basl))
FROM SegTab st (ind, seg)) AS TTE(Basl)

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

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

Detinitional Rules

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

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

a) aFullText valuetext.

2) | Case

a) If either text.Segmentize(SELF.du) or SELF or.SELF.ArgArray isthe null value, then the result pf
Contains(Full Text) is unknown.

b) Otherwise, let n be the number of elements of SELF.ArgArray, and for i ranging from 1ton, let
CA; be the elements of SELF.ArgArray. Depending on the distance unit SELF.du specified, lgt m
be the number of sentences (paragraphs) of text, and for j ranging from 1 to m, let SEG; be the
Full Text val ues representing,theSe sentences (paragraphs).

Case:
i) If there exists Some SEG;, such that the result of
CA. Cont ai ns( SEG)

istrue, for every Ca, , then let Rbe true.

i), If for every SEG;, such that the result of

EA—Conta-Rs{t-SEG)
isfase, for at least one Ca, , then let R be false.
iii) Otherwise, let R be unknown.
3) Contains(FullText) returns:

Case:

a) unknown, if SELF.NOT _tag is unknown.
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b) NOT R, if SELF.NOT tagisfase.

c) Otherwise, R
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6.17.3 StrctPattern_to_FT_Pattern Method

Purpose

Convert an FT_Context value to an FT_Pattern value.

Definition

De

1)

© ISO/IEC 2000 - All rights reserved

CREATE METHOD StrctPattern_to FT Pattern()
RETURNS FT _Pattern
FOR FT_Cont ext

BEGA N
DECLARE result CHARACTER VARYI NG FT_MaxPatternlLength);
DECLARE i | NTEGER;
DECLARE n | NTEGER;

| F SELF. ArgArray |I'S NULL THEN
RETURN NULL;

ELSElI F SELF. NOT_tag IS UNKNOAN THEN
RETURN NULL;

END | F;

SET n = CARDI NALI TY( SELF. Ar gArray) ;
SET result =
CAST(SELF. ArgArray[ 1] . StrctPattern t'o”FT _Pattern()
AS CHARACTER VARYI NG FT_MaxPat t ernLengt h)
|1 "IN SAME
[| TRIMBOTH ' ' FROM SELF. du)
[|* AS’
CAST(SELF. ArgArray[2] . StrctRattern_to FT Pattern()
AS CHARACTER VARYI NG FT\WaxPat t er nLengt h)) ;

SET i = 3;

L1: WHILE (n >=1i) DO
SET result = result || * AND '||
CAST( SELF. ArgArray[1].StrctPattern_to_FT_Pattern()
AS CHARACTER VARYI NG FT_MaxPat t er nLengt h) ) ;
SET i =i +d;
END WHI LE L1;

I F NOT SEkF.-NOT_tag THEN

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

END

initional Rules

FI, MaxPatter nLength is the implementation-dependent maximum length for the character
ropmmntnfinn of an ET Pattern value,
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Description
1) Themethod SrctPattern to FT_Pattern() has no input parameters.

2) SrctPattern to FT_Pattern() returns an FT_Pattern value of the form <context condition> or NOT
<context condition>.

3) Theresultisthe null valuein the following cases:

) —SEEFor-SEEFArgArray Ts thenut-vatueor- SEEFNOTtag s unknow:

b) For some element E of SELF.ArgArray, E.SrrctPattern_to FT Pattern() isthe null valué,
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6.17.4 FT_Context Method
Purpose

Return a specified FT_Context value.
Definition

CREATE METHOD FT_Cont ext
(Argl FT_Phraseli st,
Arg2 FT Phraseli st
Arg3 FT_PhraseLi st ARRAY[ FT_MaxArraylLengt h],
Di stanceUnit Ful | Text Token)
RETURNS FT_Cont ext
FOR FT_Cont ext
RETURN SELF.
ArgArray( ARRAY[ Argl, Arg2] || Arg3).du(Di stanceUni ty)-
NOT_t ag( TRUE)

Detinitional Rules
1) | FT_MaxArrayLength is the implementation-dependent maximum length.for’an array.
Description

1) | The method FT_Context(FT_PhraseList, FT_Phraselist, FT/PhraselList ARRAY, Full Text_Token)
takes the following input parameters:

a) anFT_Phraselist value Argl,

b) anFT_Phraselist value Arg2,

c) a(possibly empty) array Arg3 the elements.of which are FT_Phraselist values,
d) aFullText Token value DistanceUnit,

2) | All arguments may be the null value.
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