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Information technology — Database languages — SQL —

Part 2:
Foundation (SQL/Foundation)

TECHNICAL-CORRIGENDUM-2

2 Normative references

1. Rationale: Add missing references..
Insert thefollowing items to this Subclause:

ISO/IEC 8859-1:1998, Information technology — 8-bit single-by te coded graphiceharacter sets - Part 1: Latin
alphabet No. 1.

ISO/IEC 6429:1992, Information technology — Control functions for codéd eharacter sets

The Internet Assigned Numbers Authority, Character sets.
http://www.iana.org/assignments/charader-sets

3.1.1 Definitions taken from ISO/IEC 10646

1. Rationale: Remove unused definitions.
Replace the Subclause with:
This part of ISO/IEC 9075 makes use of-the following terms defined in 1SO/IEC 10646:
a) character
NOTE 0.1 — Thisisidentical:to the Unicode definition of abstract character. In 1ISO/IEC 9075, when the

relevant character repertoite’is UCS, a character can be thought of as that which is represented by one code point.

b) repertoire
3.1.2 Definitions taken from Unicode

1. Rationale:\Remove unused definitions.
Replacethe Subclause with:
This part of ISO/IEC 9075 makes use of the following terms defined in The Unicode Standard:

a) character encoding form

b) code point
C) control character

d) transcoding

© ISO/IEC 2003 — All rights reserved 9
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3.1.5 Definitions provided in Part 2

1. Rationale: Clarify assignable and comparable.
Replace item a) with:

a) assignable: (of types, taken pair wise) Thecharaderistic of a data type, T1, that permits avalueof T1
to be assigned to a site of a specified datatype, T2 (where T 1 may be the same as T2).

2. Rationale: Clarify the definition of “ assignment”
Replace item b) with:

b) assignment: The operation whose effect is to ensure that the value at a sitexD(known as the target) is
identical to a given value S (known as the source). Assignment is frequentty indicated by the use of the
phrase“ TissettoS’ or “thevalueof Tissetto S’.

3. Rationale: Clarify the definition of “ comparable”
Replace item i) with:

i) comp arable (of a pair of values): Capable of beingycompared, according to the rules of Subclause 8.2
“<comparison predicate>". In most, but not all,.cases the valuesof a data type can be compared one
with another. For the specification of comparability of individual datatypes, see Subclauses 4.2 to
4.11.

4. Rationale: Correctand clarify the notion of\" distinct” .

Replace item |) with:

)] distinct: (of a pair of comparable values): Informally: not equal or not both null or having a pair of
corresponding comppnentsthat are distinct. Formally:

Two null values.of\comparable type are not distinct.

A null value.and a non-null value of comparable type are distinct.

For two non-null values, the following rules apply:

~~< Two values of predefined type or reference ty pe are distinct if and only if they are not equal.

— If two values V1 and V2 are of a user-defined type whose comparison form is RELATIVE or MAP
and the result of comparing them for equality according to Subclause 8.2, “<comparison

predicate>" is Unknown, then it isimplementation-dependent whether they are distinct or not;
otherwise, they are distinct if and only if they are not equal.

— If two values V1 and V2 are of a structured type whose comparison form is STATE, then they are
distinctif their most specifictypes are different, orif there is an attribute A of their common most
specific type such that the value of A in V1 and the value of A in V2 are distinct.
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— Two rows (or partial rows) are distinct if and only if at least one of their pairs of respective fields
is distinct.

— WO dlidys dic g the dTdys do 1ot fave e salrie Ldfuilldlily orif , 1O aTdys O Tle saltie
cardinality, elements in the same ordinal position in the two arrays are distinct.

NOTE 0.1 — Theresult of evaluating whether or not two comparable values ae distinct is never Unknown: The
result of evaluating whether or not two values that are not comparable, for example, values of a user-defined type
that has no comparison type, is not defined.

5. Rationale: Define“ equals” .
Insert thefollowing definition:

0.1) equal (of apair of comparable values): Yielding True if passed as arguments'in-a <comparison
predicate> in whichthe <comp op> is <equals operator>. See Subclause8y2/" <comparison
predicate>".

6. Rationale: Define "identical"
Insert thefollowing definition:

s.1) identical (of a pair of values): Indistinguishable, in_the{sense that it is impossible, by any means
available in SQL, to detect any difference betw een them. For the full definition, see Subclause 9.0
“Determination of identical values”.

7. Rationale: Clarify the distinction between charagter sets and character repertoires.

Replace item rr) with:

rr) transliteration: A method of translating characters in one character set into characters of the same or a
different character set.

8. Rationale Remove <identjfier ignorable character>s from the definition of <white space>.
Initem vv) delete the follewing bullet items:

— U+200C, Zero Width Non-Joiner

— U+200D, Zero Width Joiner

— U4200E, Left-To-Right M ark

— U+200F, Right-To-Left M ark

9. Rationale: Enhance the definition of <white space> for implementations supporting Unicode 3.0.

In item vv) insert the following bullet item:

— U+202F, Narrow No-Break Space
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10. Rationale: Remove Zero Width Spacefrom the definition of <white space>

In item vv), delete the following bullet item:

— U+200B, Zero Width Space
3.3.1.2 Other terms

1. Rationale: Add definition of direct result of executing an SQL -statement.

Insert thefollowing Subclause
3.3.1.2 Other terms

An SQL-statement S1 may be said to be executed as a direct result of executing ‘an SQL-statement if S1 is the
SQL -statement contained in an <externally-invoked procedure> or <SQL -invoKed routine> that has been
executed.

4.1 Data types

1. Rationale: Change "user-defined data type" to "user-defineditype".
Replace the 3" paragraph with:
SQL supports three sorts of data types: predefined’data types, constructed types, and user-defined types.
Predefined datatypes are sometimes called thé’built-in data types”, though notin this International Standard.
User-defined types can be defined by a standard, by an implementation, or by an application.
2. Rationale: Correctoversight in definition of directly based on.
Replace the 11" paragraph with:
A structured type ST isdirectly based on adatatype DT if any of thefollowing are true:
a) DT is the declared type of some attribute of ST.
b) DT isthedirect supertype of ST.
C) D-is a direct subtype of ST.

d) DT is compatiblewith ST.

3. Rationale: Add definition of non-referentially based on.

Insert thefollowing paragraph immediately after the 15" paragraph:

A datatype DT1 is non-referentially based on a datatypeDT2 if DT1 is not a reference type and iseither
directly based on DT2 or is directly based on some data type that is non-referentially based onDT2.
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4. Rationale: Define “ usage-dependent” for use in Access Rules

Insert thefollowing inserted paragraph immediately beforethe 16th paragraph:

A type TY is usage-dependent on a user-defined type UDT if one of thefollowing conditionsis true:
— TYisUDT;
— TY is areference type whose referenced typeisUDT,;
— TY isarow type, and the declared type of afield of TY is usage-dependenton UDT; or
— TY is acollection type, and the declared element type of TY is usage-dependent omUDT.

5. Rationale: Provide consistent rules for comparison oper ations.

Insert thefollowing paragraphs after the last paragraph:
Ordering and comparison of values of the predefined data types requiresknowledge only about those
predefined data types. H owever, to be able to compare and order valuesof constructed types or of user-
defined types, additional information is required. We say tha some type T is S-ordered, for some set of types
S, if, in order to compare and order values of type T, information-about ordering at least one of the typesin S
isfirst required. A definition of S-ordered is required for several S(that is for several sets of types), but not
for all possible such sets.

The general definition of S-ordered is this:

Let T be atype and let Sbe a set of types Then.F is S-ordered if one of the following is true:

1. T isamember of S.

2. T isarow type and the declared type of some field of T is S-ordered.

3. T isan array type and the element type of T is S-ordered.

4. T is astructuret:type whose comparison form is ST ATE and the declared type of some attribute of T is
S-ordered.

5. T is aruser-defined type whose comparison form is MAP and the return type of the SQL-invoked

function that is identified by the <map function specification> is S-ordered.

6. T’is a reference type with a derived representation and the declared type of some attribute enumerated
by the <derived representation> is S-ordered.

The notion of S-ordered is applied in the following definitions:

AtypeTis| OB-ordered if Tis| -ordered, wherel isthe set of |arge objecttypes

A type T isarray-ordered if T is ARR-ordered, where ARR is the set of array types.

A type T isreference-orderedif T is REF-ordered, where REF is the set of reference types.

© ISO/IEC 2003 — All rights reserved
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A type T isDT-EC-ordered if Tis DTE-ordered, whereDTE is the set of distinct types with EQUALS ONLY
comparison form (DT-EC stands for “distinct type - equality comparison”)

AType T s DT-FC-ordered it T s DTF-ordered, where DTF s the set of aistmetypes witT FOtTT

comparison form.

A type T isDT-NC-ordered if TisDTN-ordered, where DTN is the set of distincttypes with no comparisen
form.

A type T isST-EC-ordered if T is STE-ordered, where STE is the set of structured types with EQUAES ONLY
comparisonform.

A type T isST-FC-ordered if T is STF-ordered, where STF is the set of structured typeswith FULL
comparison form.

A type T is ST-NC-ordered if T is STN-ordered, where STN is the set of structured\types with no comparison
form.

A type T isST-ordered if T is either ST-EC-ordered, ST-FC-ordered or'SF-NC-ordered.

A type T isUDT-EC-ordered if T is either DT-EC-ordered or STSEC:ordered (UDT stands for “user-defined
type”).

A type TisUDT-FC-ordered if T is either DT-FC-ordered of ST-FC-ordered
A type TisUDT-NC-ordered if T is either DT-NC-ordered or ST-NC-ordered

6. Rationale: Définition required to define certain kinds of non-deter minism involving comparison of datetime
with time zone with datetime without time:zone.

Insert thefollowing paragraph after thelast paragraph:
The notion of constituent of adéclared type DT is defined recursively as follows:
— DT isaconstituent'of DT.
— If DT is arew-type, then each field of DT is aconstituent of DT
— If DT-is-a'collection type, then the element type of DT is a constituent of DT.
— Every constituent of a constituent of DT is a constituent of DT.

7. Rationale: Clarify assignable and comparable.

Insert thefollowing paragraph after thelast paragraph:

Two datatypes, T1 and T2, are said to be compatibleif T1 is assignableto T2, T2 is assignableto T1, and

their descriptors include the same data type name. If they are row types, it must further be the case that the
declared types of their corresponding fields are pairwise compatible. If they are collection types, it must
further be the case that their element types are compatible. If they are reference types, it must further be the
case that their referenced types are compatible.
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NOTE 1.1 — Thedatatypes "CHARACTER(n) CHARACTER SET CS1" and "CHARACTER(m) CHARACTER SET
CX", where CSl = C2, have descriptors thet include the same data type name (CHARACTER), but are not mutually
assignable; therefore, they are not compatible.

4.2 Character strings

1. Rationale: Clarify the distinction between character sets and character repertoires.
Replace the 1% and 2™ paragraphs with:

A character string is a sequence of characters. All the characters in a character string are taken,ftom a single
character set. A character string has a length, which is the number of charactersin the sequence. The length is
0 (zero) or a positive integer.

A character type is described by a character type descriptor. A character type descriptor contains:

— The name of the specific character type (CHARACTER, CHARACTER'VARY ING, and
CHARACTER LARGE OBJECT; NATIONAL CHARACTER, NATIONAL CHARACTER
VARYING, and NATIONAL CHARACTER LARGE OBJECT are represented as CHARACTER,
CHARACTER VARYING, and CHA RACT ER LARGE OB\JECT, respectively).

— The length or maximum length in characters of the character type.

— The catalog name, schema name, and character.sethame of the character set of the character type.
— The catalog name, schema name, and collation name of the collaion of the character type

The character set of a character type may be . specified explicitly or implidtly.

The <key word>s NATIONA L CHA RACTER are used to specify an implementation-defined character set.
Special syntax (N'string’) is provided'for representing literalsin that character set.

With two exceptions, a character-string expression is assignable only to sites of a character type whose
character setis the same. The-exceptions are as specified in Subclause 4.2.4, "Universal character sets", and
such other cases as may‘he implementation-defined. If a store assignment would result in the loss of non-
<space> characters dueo truncation, then an exception condition israised. If aretrievd assignment or
evaluation of a <dast Specification> would result in the loss of characters due to truncation, then a warning
condition israised.

Charactef-setsfall into three categories: those defined by national or international standards, those defined by
SQL -implementations, and those defined by applications. The character sets defined by | SO/IEC 10646 and
The Unicode Standard are known as Universal Character Sets (UCS) and their treatment is described in
Subclause 4.2.4, "Universal character sets". Every char acter set contains the <space> character (equivalent to
W+0020). An application defines a character set by assigning a new name to a character set from one of the
first two categories. They can be defined to "reside" in any schema chosen by the application. Character sets
defined by standards or by SQL-implementations reside inthe Information Schema (named

transliterations, aﬁd transcodings defined by SQL-implementations.
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4.2.1 Character strings and collating sequences

1. Rationale: Remove redundant definition. Clarify the distinction between character sts and character

repertoires.

Replace the entire subclause with:

4.2.1 Comparison of character strings

Two character strings are comparable if and only if either they have the same character set or there exists at
least one collation that is applicable to both their respective character sets.

A collation is defined by ISO/IEC 14651 as "a process by w hich two strings are detertined to be in exactly
one of the relationshipsof less than, greater than, or equal to one another". Each cellation known in an SQL-
environment is applicable to one or more character sets, and for each character set)one or more collations are
applicable to it, one of which is associated with it as itscharacter set collatian.

Anything that has adeclared type can, if that type is a character ty pe, hé associated with a collation applicable
to its character set; thisis known as a dedared type collation. Every declared type that is a character type has
a collation derivation, this being either none, implicit, or explicit. ST he collation derivation of a declared type
with a declared type collation that is explicitly orimplicitly specified by a <data type> is implicit. If the
collation derivation of a declared type that has a declared type\collation is not implicit, then it isexplicit. The
collation derivation of an expression of character typethat' has no declared type collation is none.

An operation that explicitly or implicitly involvescharacter string comparison is a character comparison
operation. At least one of the operands of a charatter comparison operation must have a declared type
collation.

There may be an SQL -session collation for’some or all of the character sets known to the SQL -
implementation (see Subclause 4.39, *SQL-sessions").

The collation used for a particular comparison is determined as in Subclause 4.2.3, “ Rules determining
collating ssquence usage”.

The comparison of twe:character string expressions depends on the collation used for the comparison. When
values of unequal dength are compared, if the collaion for the comparison has the NO PAD characteristic and
the shorter val ue isequal to some prefix of the longer value, then the shorter value is consdered less than the
longer value=lf-the collaion for the comparison has the PAD SPACE characteristic, for the purposes of the
comparisefiythe shorter vdue iseffectively extended to the length of the longer by concatenation of <space>s
on thesight.

Fardevery character set, thereis at least one collation.

16
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4.2.2.1 Operators that operate on character strings and return character strings

1. Rationale: Clarify that theresult of case folding may be of adifferent length in characters than the source

string.
Insert thefollowing paragraph after the 4" paragraph:

NOTE 2.1 — Case correspondencesare not always one-to-one: the result of case folding may be of a different length in
characters than the saurce string. For exanple, U+OODF BLATIN SMALL LETTER SHARPS becomes “SS" ifrupper
case.

4.2.4 Named character sets

1. Rationale: Clarify the distinction between character sets and character repertoires,

Replace the subclausewith:

4.2.3a Character repertoires

An SQL-implementation supports one or more character repertojres. These character repertoires may be
defined by a standard or be implementation-defined.

A character repertoire isdescribed by a characer repertoite descriptor. A character repertoire descriptor
includes:

— The name of the character repertoire.

— The name of the default collationfot the character repertoire.

The following character repertoire hames are specified as part of ISO/IEC 9075:

— SQL_CHARACTER/saCharacter repertoire that consists of the 88 <SQL language character>s as
specified in Subclause-5.1, "<SQL terminal character>". The name of the default collation is
SQL_CHARACTER.

— GRAPHIC_IRV isthe character repertoire that consists of the 95-character graphic subset of the
International Reference Version (IRV) as specified in 1SO 646:1991. Its repertoire is a proper superset

of thatof SQL_CHARACTER. The name of thedefault collation is GRAPHIC_IRV.

— LATIN 1 isthe character repertoire defined in ISO 8859-1. T he name of the default collation is
LATINI.

= ISO8BIT is the character repertoiresformed by combining the character repertoire gecified by | SO
8859-1 and the “control characters” specified by 1SO 6429. The repertoire consists of all 255
characters, each consisting of exactly 8 bits, as, including all control characters and all graphic

Characters except the character corresponding to the numeric value U (Zero). The name of the derault
collaion is ISO8BIT.
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— UCS is the character repertoire is the Universd Character Set repertoire specified by The Unicode
Standard Version 3.1and by |SO/IEC 10646. It is implementation-defined whether the name of the
default collationis UCS_BASIC or UNICODE.

— SQL_TEXT is acharacter repertoire that is an implementation-defined subset of the repertoire of the
Universal Character Set that includes every <SQL language character> and ev ery character in every
character st supported by the SQL -implementation. The name of the default collation isSQL_TEXT |

— SQL_IDENTIFIER is a character repertoire consisting of the <SQL language character>s and @ll other

characters that the SQL-implementation supports for use in <regularidentifier>s. The name of the
default collaionis SQL_IDENTIFIER.

4.2.3b Character encoding forms

An SQL-implementation supports one or more character encoding forms for each.character repertoire that it
supports. These character encoding forms may be defined by a standard or be-tmplementation-defined.

A character encoding form is described by a character encoding form descriptor. A character encoding form
descriptor includes:

— The nameof the character encoding form.
— The name of the character repertoire to which itis-applicable.
The following character encoding form names are specified as part of 1 SO/IEC 9075:

— SQL_CHARACTER is an implementation-defined character encoding form. Itis applicable to the
SQL_CHARACTER character repertgire.

— GRA PHIC_IRV isthe characterencoding form in which the coded representation of each character is
specified in 1SO 646:1991. It.is'applicable to the GRAPHIC_IRV character repertoire.

— LATINL1is the characterencoding form specified in 1SO 8859-1. It isapplicableto the LATIN1
character repertoire.

- ISO8BIT is the)character encoding form specified in SO 8859-1, augmented by 1SO 6429. When
restricted to the L ATIN 1 characters, it is the same character encoding form as LATIN 1. It is applicable
to the ISO8BIT character repertoire.

— UTFEB2 is the character encoding form specified in the U nicode Standard A nnex #19, "UTF-32", in
which each character is encoded as four octets. Itis applicable to the UCS character repertoire.

- UTF16 is the character encoding form specified in ISO/IEC 10646-1, Annex C (normative),
"Transformation format for 16 planes of Group 00 (UTF-16)", in which each characteris encoded as
two or four octets. It isapplicable to the UCS character repertoire.

— UTF8 Isthe charader encoding form specifiedin [SO/IEC 10646-1, Annex D (normative), "UCS
Transformation Format 8 (UTF-8)", in which each character is encoded as from one to four octets. It is
applicable to the UCS character repertoire.

18 © ISO/IEC 2003 — All rights reserved


https://standardsiso.com/api/?name=eb4745ca741cda72167657cd45d11a95

ISO/IEC 9075-2:1999/Cor.2:2003(E)

— SQL_TEXT is an implementation-defined character encoding form. Itis gpplicable tothe SQL_TEXT
character repertoire.

= SQr I DENTIHFERTS AT imptementation-aefied tharacter encodimyg formT. 1tis apptitabie tothe
SQL_IDENTIFIER character repertoire.

If an SQL-implementation supplies morethan one character encoding form for aparticular character
repertoire, then it shall specify a precedence ordering of the character encoding forms of that character
repertoire. The precedence of character encoding forms applicableto the UCS character repertoire and.defined
in this part of ISO/IEC 9075 is:

UTF32 < UTF16 < UTF8

4.2.3¢ Collations

An SQL-implementation supports one or more collations for each character encoding form that it supports.
A collation is described by a collation descriptor. A collation descriptor-incltdes:

— The name of the collation.

— The name of the characte repertoire to which itis applicable.

— A list of the names of the character sets to which the collation can be applied.

— Whether the collation has the NO PAD or the PAD SPACE characteristic.

The following SQL supported collation names are specified aspart of |SO/IEC 9075:

— SQL_CHARACTER is an implementation-defined collation. It is applicable to the
SQL_CHARACTER character-repertoire.

— GRAPHIC_IRV isacollation in which the ordering is determined by treating the code points defined
by 1SO 646:1991 as unisigned integers. It is applicableto the GRAPHIC_IRV character repertoire.

— LATIN1 is alcollation in which the ordering is determined by treating the code points defined by 1SO
8859-1 as unsigned integers. It is applicable to the LATIN1 character repertoire.

— ISO8BIT is acdlation in which the ordering is determined by treating the code points defined by SO
8859-1 as unsigned integers. When restricted to the LATIN1 characters, it produces the same collation
as’LATINI. Itis applicable to the ISO8BIT character repertoire.

< UCS_BASIC isacollation in which the ordering isdetermined entirely by the Unicode scalar values of
the characters in the strings being sorted. It isapplicable to the UCS character repertoire.
NOTE 2.2 - The Unicode scalar value of a character isits code point treated as an unsigned integer.

— UNICODE is acollation in which theordering isdetermined by Unicode Technical Standard #10,
Unicode Collation Algorithm, Version 8.0. It isapplicable to the UCS character repertoire.

— SQL_TEXT is an implementation-defined collation. It isapplicable to the SQL_TEXT character
repertoire.
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— SQL_IDENTIFIER is an implementation-defined collation. Itis applicable to the SQL_IDENTIFIER
character repertoire.

4.2.4 Character sets

An SQL <character set specification> allows a reference to a character set name defined by a standard, an
SQL-implementation, or a user.

A character set is described by a character set descriptor. A character set descriptor includes:
— The name of the character set.

— The name of the character repertoire for the character set.

— The name of the character encoding form for the character set.

— The name of the default collation for the character set.

The following SQL supported character set names are specified as partof | SO/IEC 9075:

— SQL_CHARACTER is a character set whose repertoire is $QL_CHARACTER and whose character
encoding form is SQL_CHARACTER. The name of the default collation is SQL_CHARACTER.

— GRAPHIC_IRV is acharacter set whose repertoireis GRAPHIC_IRV and whose character encoding
formis GRAPHIC_IRV . The name of the default collationis GRAPHIC_IRV .

— ASCII_GRAPHICis asynonym for GRAPHIC_IRV.

— LATIN1 is acharacter set whose:repertoire is LATIN1 and whose character encoding form is LATINL.
The name of the default collationis LATINLI.

— ISO8BIT is acharacter set\Whose repertoire is ISO8BIT and whose character encoding form is
ISO8BIT. The nameofithe default collation is|SO8BIT.

— ASCII_FULL isasynonym for ISO8BIT.

— UTF32 is acharacter set whose repertoire is U CS and whose character encoding form isUTF32. Itis
implementation-defined whether the name of the default collaion is UCS_BASIC or UNICODE.

— UTFELG is acharacter set whose repertoire is U CS and whose character encoding form isUTF16. Itis
iplementation-defined whether the name of the default collaion is UCS_BASIC or UNICODE.

— UTF8 is a character set whose repertoire is U CS and w hose character encoding formisUTF8. It is
implementation-defined whether the name of the default collaion is UCS_BASIC or UNICODE.

— SQL_TEXT isacharacter set whose repertoireis SQL_TEX T and w hose character encoding formis

SQL_TEXT. The name of the default collation 1s SQL_TEXT.

— SQL_IDENTIFIER is a character set whose repertoire is SQL_IDENTIFIER and whose character
encoding form is SQL_IDENTIFIER. Thename of the default collation is SQL_IDENTIFIER.
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The result of evaluating a character string expression whose most specific type has character set CSis
constrained to consist of characters drawn from the character repertoire of CS.

Clidlracter set rnames a ¢ regiblaeu Wit the TTeret Asbigneu NATies I-\Ul[l()ril.y (TANA), al
http://www.iana.org/assignments/character-sets.

Table 3.1 — Overview of character sets

Character Set Character Repertoire | Character Encoding Form Collation Synonym
GRAPHIC_IRV GRAPHIC_IRV GRAPHIC_IRV GRAPHIC_IRV ASCII_GRAPHIC
1SO8BIT 1SO8BIT 1SO8BIT 1SO8BIT ASCII_EDRLL
LATIN1 LATIN1 LATIN1 LATIN1
SQL_CHARACTER SQL_CHARACTER SQL_CHARACTER SQL_CHARACTER
SQL_TEXT SQL_TEXT SQL_TEXT SQL_TEXT
SQL-IDENTIFIER SQL-IDENTIFIER SQL-IDENTIFIER SQL-IDENTIFIER
UTF16 UcCs UTF16 UCS_BASIC or

UNICODE
UTF32 UCs UTF32 UCS_BASIC.or

UNICODE
UTF8 UcCs UTF8 UCS_BASICG or

UNICQDE

NOTE 2.3 — An SQL-implementation may supply additional character-sets and/or additional character

encoding forms and collations for character sets defined in this Part of ISO/IEC 9075.

4.2.4a Universal character sets

A UCSstring is a character string whose character set\whose descriptor names both the character repertoire

UCS and one of the character encoding forms UT E8,"UTF16, or UTF32. Any two UCS strings are

comparable.

All UCS strings are assumed to be normalized in NFC, and an SQL-implementation may assume this to be the

case. The result of any operationon an‘unnormalized UCS string is implementation-defined.

Conversion of UCS strings from-ane character st to another is automatic.

4.3 Binary strings

1. Rationale: Clarify assignable and comparable.

Insert thefollowing-paragraph after the 2™ paragraph:

A binafy\stringis assignable only to sites of datatypeBINARY LA RGE OBJECT. If a store assignment
would“result in the loss of non-zero octets due to truncation, then an exception condition israised. If a

retrieval assignment would result in the loss of octetsdue to truncation, then a warning condition israised.
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4.3.1 Binary string comparison

1. Rationale: Remove redundant definition. Clarify assgnable and comparable.

Replace the paragraph with:

All binary string values are comparable. When binary string values are compared, they must have exactly the
same length (in octets) to be considered equal. Binary string values can be compared only for equality.

4.4.1 Bit string comparison and assignment

1. Rationale: Remove redundant definition.

Replace the paragraph with:
All bit string values are comparable.
If a store assignment would result in the loss of bits due to truncation, then an ex ception condition is raised. |f
a store assignment to a fixed-length bit gring would reault in the addition of bits, then an exception condition
israised. If aretrieval assignment would result in the loss of bits due'to truncation, then a warning condition is
raised. W hen values of unequal length are compared, if the shorter is a prefix of the longer, then the shorter is
less than thelonger; othernwise, the longeris effectively truncated to the length of the shorter for the purposes

of comparison. W hen values of equal length are com pared; then a bit-by-bit comparison is made. A 0-bit is
less than a 1-bit.

4.5 Numbers

1. Rationale: Clarify assignable and comparable.
Replace the 1%, 2" and 3" paragraphs with:

A number is either an exact numerie value or an approximate numeric value. Any two numbers are
comparable.

A numeric type is described by a numeric type descriptor. A numeric type descriptor contains:

— The name ©f the specific numeric type NUMERIC, DECIMAL, SMALLINT, INTEGER, BIGINT,
FLOA T, REAL, or DOUBLE PRECISION).

— Theprecision of the numeric type.
— The scale of the numeric type, if it is an exact numeric type.
- An indication of whether theprecision (and scal€) areexpressed in decimal or binary teems

An SQL-implementation is pemmitted to regard certain <exact humeric type>s asequivalent, if they have the

Saltie preci SiOﬂ, Ldale, a1d rauix, as pamiueu Dy 1ne Syntax KUITes O SUDCIausSe 6. 1, "<Udatype=> . Wwneniwo
or more <exact numeric type>s are equivalent, the SQL-implementation chooses one of these equivalent
<exact numeric type>s asthe normal form representing that equivalence class of <exact numeric type>s. The
normal form determines the name of the exact numeric type in the numeric type descriptor.
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Similarly, an SQL-implementation is permitted to regard certain <approximate numeric type>s as equivalent,

as permitted the Syntax Rules of Subclause 6.1, "<data type>", in which case the SQL-implementation

chooses a normal form to represent each equivalence class of <approximate numeric type> and the normal
[ {OTTT Uetermmimes e TTarme of the approximate TTTeric type.

For every numeric type, the leastvalue is less than zero and the greatest value is greater than zero.
4.5.1 Characteristics of numbers

1. Rationale: Clarify assignable and comparable.

Replace the 1% paragraph with:

An exact numeric ty pe has a precision, P, and ascale, S. P is a positive integer that-determines the number of
significant digitsin a particular radix, R, where Ris either 2 or 10. Sis a non-negative integer. Every value of
an exact numeric type of scale Sis of the form n*10°S, where n is an integer such that -(R") £ n < RP.

NOTE 4.1 — Not every value in that range is necessarily a value of the type in gaestion.

2. Rationale: Clarify numeric precision.

Replace the 2™ paragraph with:

An approximate numeric value consists of a mantissa and-an.exponent. The mantissa is a signed numeric
value, and the exponent is a signed integer that specifigs the magnitude of the mantissa. A n approximate
numeric value has a precision. The precision is a pastive integer that specifies the number of significant

binary digits in the mantissa. The value of an approximate numeric value is the mantissa multiplied by a factor
determined by the ex ponent.

An <approximate numeric literal > ANL consists of an <exact numeric literal> (called the <mantissa>), the
letter ‘E’ or ‘€', and a <signed integer> (called the <exponent>). If M is the value of the <mantissa> and E is
the value of the <exponent>, then M\*’10F is the apparent value of ANL. The actual value of ANL is
approximately the apparent value of ANL, according to implementation-defined rules.

3. Rationale: Clarify assignable and comparable.
Insert thefollowing paragraph after the 2™ paragraph with:

A number is assighable only to sites of numeric type. If an assignment of some number would result in aloss
of its most significant digit, an exception condition israised. If least significant digits are lost,
implementation-defined rounding or truncating occurs, with no exception condition beng raised. The rules for
arithmetic are specified in Subclause 6.26, "<numeric value expression>".
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4.5.2 Operations involving numbers

1. Rationale: Generalise the data type of the return value of an extract expression.

Replace the 3 bullet of the 1% paragraph with:

— <extract expression> (see Subclause 4.7.3, ‘ ‘Operations involving datetimes and intervals ') operates
on a datetime or interval argument and returns an exact numeric.

4.6.1 Comparison and assignment of booleans

1. Rationale: Clarify assignable and comparable.

Replace the 1% paragraph with:
All boolean values and SQL truth values arecomparable and all are assignableto a site of type. The valuetrue
is greater than the valuefalse , and any comparison involving the null valuelor an unknown truth value will

return an unknown result. The values true and false may be assigned t@"any site having a boolean data type;
assignment of unknown, or the null value, is subject to the nullability-characteristic of the target.

4.7.1 Datetimes

1. Rationale: Correctand clarify Table 5.

Insert thefollowing legend to Table 5, “Datetime datatype conversions”:

SV Source value

TV Target value

.UTC UTC component of SV or TV (if sourceor target hastime zone)

Tz Time zone compenent of SV or TV (if source ortarget has time zone)
STZD SQL -session-default time zone displacement

=> Cast from the typebefore the arrow to the type after the arrow

TIMEw/ TZ TIMEWTITH TIME ZONE
TIMEw/oTZ TIMEWITHOUTTIME ZONE

TSw/ TZ TIMESTAMP WITH TIME ZONE
TSw/oTZ JTIMESTAMPWITHOUT TIME ZONE

Inthe table cell for the conversion from TIME WITHOUT TIMEZONEto TIMESTAMPWITHOUT TIME
ZONE, change’ TZ” to “SV”.

In thetablecell for the conversion from TIME WITH TIME ZONE toTIMESTAMP WITHOUT TIME ZONE,
replacethe cell contentswith: SV =>TSw/ TZ =>TSw/o TZ.

Inthe table cdl for the conversion from TIMESTAMP WITHOUT TIMEZONEtoTIMEWITHOUT TIME
ZONE, change “TZ"” to “SV”

24

In thetablecell for the conversion from TIMESTAMP WITHOUT TIME ZONE to TIME WITH TIME ZONE,
change “TSw/o TZ" to“TIME w/ TZ".
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2. Rationale: Clarify assignable and comparable.

Replace the 5" paragraph with:

Items of type datetime are comparable only if they have the same <primary datetime field>s.
Insert thefollowing paragraph after the 11" paragraph:

A datetime is assgnable to a site only if the source and target of the assignment are both of type DATE) or
both of type TIME (regardless whether WITH TIME ZONE or WITHOUT TIME ZONE is specified’or
implicit), or both of type TIMESTAMP (regard ess whether WITH TIME ZONE or WITHOUTDNMME ZONE
is specified or implicit).

4.7.2 Intervals

1. Rationale: Clarify assignable and comparable.
Replace the 8" and 9" paragraphs with:

Y ear-month intervds are comparableonly with other year-month intervals. If two year-month intervals have
differentinterval precisions, they are, for the purpose of any operations between them, effectively converted
to the same precision by appending new <primary daetime field>s to either the most significant end of one
interval, the least significant end of one interval, or both. N'ew least significant <primary datetime field>s are
assigned a value of 0 (zero). When it is necessary to add new most significant datetime fields, the associated
value is effectively converted to the new precision in.&manner obeying the natural rules for dates and times
associated with the Gregorian calendar.

Day-time interval s are comparable only with-other day-time intervals. If two day-time intervals have different
interval precisions, they are, for the purpose of any operations between them, effectively converted to the
same precision by appending new <primary datetime field>s to either the most sgnificant end of one interval
or the least significant end of one interval, or both. N ew least significant <primary datetime field>s are
assigned a value of O (zero). Whenrit is necessary to add new most significant datetime fields, the associated
value is effectively converted to-the new precision in a manner obeying the natural rules for dates and times
associated with the Gregorian‘calendar.

4.7.3 Operations involving datetimes and intervals

1. Rationale:(Clarify assignable and comparable.
Replaced thé 3 paragraph with:

©perations involving values of type datetime require that the datetime values be comparable. Operations
involving valuesof type interval require that the interval values be comparable.

2. Rationale Clarify the meaning of the <overlaps predicate>.

Replace the 5" paragraph with:
<overlaps predicae> uses the operator OVERLAPS to determine whether or not two chronological periods

overlap in time. A chronological period is specified either as a pair of datetimes (starting and ending) or as a
starting datetime and an interval. If the length of the period is greater than 0, then the period consists of all
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points of time greater than or equal to the lower endpoint, and less than the upper endpoint. If the length of the
period is 0, the period consists of a single point in time, the lower endpoint. Two periods overlap if they have
at least one point in common.

3.

Rationale: Editorial - typographical error.

Replace the 7" paragraph with:

<interval absolute value function> operates on an intervd argument and returns its absoluteval ue ip-the same
most specifictype.

4.8 User-defined types

Rationale; Correct namespace problems associated with methods used to initialize\newly-constructed
structured type values and correct incorrect terminology and <method characteristic> should notinclude
<transform group specification>. Correct use of <specific name> for methed specifications by replacing
with < specific method name>.

Replace the 3" paragraph with:

2.

The definition of a user-defined type may include a <method specification list> consisting of one or more
<method specification>s. A <method specification> is either‘an <original method specification> or an
<overriding method secification>. Each <original method'specification> specifies the <method name>, the
<specific method name>, the <SQL parameter declaration-list>, the <returns data type>, the <result cast from
type> (if any), whether the method is type-preserving, ‘the <language clause>, the <parameter style> if the
language is not SQL, whether STATIC or CONSTRUCTOR is specified, whether the method is deterministic,
whether the method possibly modifies SQL -data, ‘possibly reads SQL -data, possibly contains SQL, or does not
possibly contain SQL, and whether the method should be evaluated as the null value whenever any argument
is the null value, without actually invoking’the method.

Rationale: Correctuse of <specific;name> for method specifications by repladng with <specific method
name>.

Replace the 4" paragraph with:

3.

Each <overriding method specification> specifies the <method name>, the <specific method name>, the
<SQL parameter de¢laration lig> and the <returns daa type>. For each <overriding method specification>,
there must be @an)<original method specification> with the same <method name> and <SQL parameter
declaration.}ist> in some proper supertype of the user-defined type. Every SQL-invoked method in a schema
must correspond to exactly one <original method specification> or <overriding method specification>
assogciated with some user-defined type existing in that schema.

Rationale: Correct the specification of implicit generation of cast functions when reference values are
generated via < user-defined representation>.

In the 8" paragraph, replace the 12th bullet with:

26

— If the user-defined type is a structured type, then whether the referencing type of the structured type
has a user-defined representation, a derived representation, or a system-defined representation, and the
type descriptor of the representation type of the referencing type of the structured type if user-defined
representation is specified or the list of attributesif derived representation is specified.
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NOTES5 — “user-defined representation”, “derived representation”, and " system-defined representation” of a
reference type are definedin Subclause 4.10, “Reference types’.

E
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name>.

Replace the 1% sub-bulletin the 13" bullet of the 8" paragraph with:
*  The <method name>.
e The <specific method name>.

5. Rationale: Correct namespace problems associated with methods used to initialize newly-constructed
structured type values.

Replace the 8th sub-bullet in the 13th bullet of the 8" paragraph with:

« If the <method specification> is an <original method specificaieh>, then an indication of whether
STATIC or CONSTRUCTOR is specified.

4.8.1 Observers and mutators

1. Rationale: Attribute values might be null. Clarify the effect of observers and mutuators.
Replace the 3" paragraph with:
Let V be avaluein datatype T and let AV be aValue in datatype AT. The invocation A(V, AV) returns MV

such that A(MV) isidentical to from AV andfor every attribute A’(A’ £ A)of T, A’(MV) isidentical toA’(V).
The most specific type of MV is the most specific type of V.

4.8.2 Constructors

1. Rationale: Correct namespagce problems associated with methods used to initialize newly-constructed
structured type values:

Replace the 1% and 2%-paragraphs with:

Associated with-each structured type ST is one constructor function, implicitly defined when ST is defined.
The constructor function is defined if and only if ST isinstantiable.

Let TN-be the name of a structured type T. The signature of the constructor function for Tis TN( ) and its
restilt datatype isT. The invocation TN( ) retums a value V such that V is not null and, for every atribute A of
TYA(V) returns the default value of A. The most specific type of VisT.

For every structured type ST that is instantiable, zero or more SQL-invoked constructor methods can be

cpnnifind The name of those methads must be r=tal alent to the hame of the h}/pnfr\r which fhn\]/ are cpnr\ifind

NOTE 6.1 — SQL-invoked constructor methods are original methods that cannot be overloaded. An SQL -invoked
constructor method and a regular function may exist such that both have equivalent function names, the types of the first
parameters (if any) of the method's augmented parameter list ard the function's parameter list are the same and the types
of the corresponding remaining parameters (if any) are identical according to the Syntax Rules of Subclause10.14, "Data
type identity".
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4.8.4 User-defined type comparison and assignment

1. Rationale: Values do not have declared types. Every user-defined type has a comparison type. Comparison
forms and categories do not have to be the same throughout a subtype family. Correct the regriction on
comparison functions

Replace the 6" paragraph with:
Two values V1 and V2 whose most specific types are user-defined types T1 and T2 are comparableif and only
if T1 and T2 are in the same subtype family and each have some comparison type, CT1 and CT2-respectively.
CT1 and CT2 constrain the comparison forms and comparison categories of T1 and T2 to.be the same. Their
respective comparison types CT1 and CT2 constrain the comparison forms and comp arison categories of T1
and T2 to be the same, and the same as those of all their supertypes. If the comparison-category is either

STATE or RELATIVE, then T1 and T2 are constrained to have the same comparison function; if the
comparison category is MAP, they are not constrained to have the same comparison function.

4.9 Row types

1. Rationale: Clarify assignable and comparable.
Insert thefollowing paragraphs after the 3" paragraph:

A value of row type RT1 is assignable to a site of row-type RT2 if and only if the degree of RT1 is the same as
the degree of RT2 and every field in RT1 is assignableto the field in the same ordinal position in RT2.

A value of row type RT1 is comparable with a value of row type RT2 if and only if the degree of RT1 is the

same as the degree of RT2 and every field#n*RT1 is comparable with the field in the same ordinal positionin
RT2.

4.10 Reference types

1. Rationale: Correct the specification of implicit generation of cast functions when reference values are
generated via <user=defined representation>.

Replace the 2" paragraph with:
Given a structured type T, the REF values that can reference rows in typed tablesdefined on T collectively
form acertain data type RT known as areference type RT is thereferencing type of T. T is the referenced type
of RT,

2.~N\Rationale: Add the notion of a type designator for reference types.

Insert thefollowing paragraph after the 2™ paragraph:

Let TN be the name of T. The type designator of RT is REF(TN).
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3. Rationale: Clarify assignable and comparable.

Replace the 4" paragraph with:

Valuesof tworeferencetypes arecomparableif the referenced types of ther declared types have some
common supertype.

4. Rationale: Correctdefinition of the length of <reference type>s and add the notion of a type designator for
reference types.

Replace the 7" paragraph and its associated bullet items with:
A reference type is described by areference type descriptor. The reference type descriptor for RT includes:
— The type designator of RT.
— The name of the referenceable table, if any, that is the scope of the reference type.

5. Rationale: Correct definition of the length of <reference type>s.

Replace the 8" paragraph with:

In a host variable, a REF value is materialized as an N-octetvalue, where N is the length of the <reference
type>.

4.11 Collection types

1. Rationale: Add the notion of a type designator for collection types.
Insert thefollowing paragraph after the 2nd-paragraph:
Let EDTN be the type designator-of- EDT. The type designator of CT iSEDTN ARRAY .
2. Rationale: Add the notion of'a type designator for collection types.
Replace the 3" paragraph With:

A collection type descriptor describes a collection type. The collection type descriptor for CT includes:

Thetype designator of CT.
— The descriptor of the element type of CT.

- Anindication that CT is an array type.
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4.11.2 Collection comparison

1. Rationale: Clarify assignable and comparable.

Replace the 1% paragraph with:

A value of collection type CT1 is assignable to a siteof collection type CT2 if and only if the element type of
CT1 is assignable to the element type of CT2.

4.12 Type conversions and mixing of data types

1. Rationale: Clarify assignable and comparable.

Delete the entire subclause.

4.13 Data conversions

1. Rationale: Clarify assignable and comparable.
Insert thefollowing paragraph before the 1% paragraph:

Implicit type conversion can occur in expressions, fetch eperations, single row select operations, inserts,
deletes, and updates. Ex plicit type conversions can be.specified by the use of the CAST operator.

2. Rationale: To clarify the concept of user-defined casts.

Replace the 1% paragraph with:
Explicit data conversions can be specified by a CAST operator. A CAST operator defines how values of a
source data type are converted into ‘ayvalue of atarget data type according to the Syntax Rules and General
Rules of Subclause 6.22, “<castcspecification>". Data conversions between predefined data types and between

constructed types are defined by the rules of this part of ISO/IEC 9075. Data conversions between a user-
defined type and another datatype are defined by a user-defined cast.

4.16 Tables

1. Rationale:(Clean up typed table insertability property for non-instantiable types and define the term
updatahle,column for base tables.

Replace'the 7" paragraph with:
All base tablesare updatable. Every column of a basetable is an updatablecolumn. Derived tables are either

updatable or not updatable. The operations of update and delete are permitted for updatable tables, subject to
constraining Access Rules. Some updatable tables, including all base tables whose row type is notderived
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is also permitted, again subject to Access Rules.
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2. Rationale: Clean up typed table insertability property for non-instantiable types.

Replace the 11" paragraph with:

Every table descriptor includes:

— The column descriptor of each column in thetable.

— The name, if any, of the structured type, if any, associated with the table.
— An indication of whether the table is insertable-into or not.

— An indication of whether the base teble is a referenceabl e table or not, and an indication of whether the
self-referencing column isa system-generated, a user-generated, or a derived self-referencing column.

— A list, possibly empty, of the names of its direct supertables.
— A list, possibly empty, of the names of its direct subtables.
3. Rationale Correct the default of <tablecommit action>.
Replace the 39 bullet of 12" paragraph with:
— If the base table is a global temporary table, a created’local temporary table, or a declared local
temporary table, then an indication of whether ©ON COMMIT PRESERVE ROWS was specified or ON
COMM IT DELETE ROW S was specified orimplied.
4. Rationale: Clean up typed table insertability property for non-instantiable types.

Replace the 13" paragraph with:

A derived table descriptor describes a derived table. In addition to the components of every table descriptor, a
derived table descriptor includes:

— The <query expression> that defines how the table is to be derived.

— An indicatjen.of whether the derived table is updatable or not.

4.16.1 Types_ef tables

1. Ratiohale: Correctthe definition of group of a grouped table to use non-distinctness rather than equality.
Replace the 7" paragraph with:

A grouped tableis a set of groups derived during the evaluation of a <group by clause>. A group G isa
collectionof rows in which, for every grouping column GC, if the value of GC in some row is GV, then the

value of GC In every row Is not distinct from GV; moreover, If R1 isarow in group G1 of grouped tableGT
and R2 isarow in GT such that for every grouping column GC the value of GC in Rl is not distinct from the
value of GC in R2, then R2 isin G1. Every row in GT isin exactly one group. A group may be considered as a
table. Set functions operate on groups.
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4.16.3 Operations involving tables

1.

Rationale: Correct the description of the effect of deleting, updating and inserting a row in a table.

2.

1.

Replace the 4", 5" and 6" paragraphs with:

Let T be atable whose value is TV1. For every row RR, let ngg be the number of rows in TV1 that are identical
to RR.

The effect of ddeting arow Rfrom T is to replace the value TV1 of T with the value TV2 such that,\for RR
identical to R, the number of rows in TV2 that are identical to RRisnhggz - 1 (0one) and for RR potidentical to R,
the number of rows in TV2 that are notidentical to RR is ngs. The primary effect of a <deletéstatement:
positioned> on T is to delete exactly onespecified row from T. The primary effect of a <delete statement:
searched> on T is to delete zero or more rows from T.

The effect of replacingarow R1 withtherow R2 in T is to replace the value TV1Ief T with the value TV2 such
that, if R1 is not identical to R2, then, for RR identical to R1, the number of1ows in TV2 that are identical to
RRisngg - 1 (one), for RR identical to R2, the number of rows in TV2 that'ar€ identical to RRisngz + 1 (one),
and for RR identical to neither R1 nor R2, the number of rowsin TV2.that are identical to RR is ngg. Otherwise
R1 isidentical to R2 and the number of rows in TV2 that are identjcal-to RR is ngg for all RR.

The primary effect of an <update statement: positioned> on T is to replace exactly one specified row in T with
some specified row. The primary effect of an <update statément: searched> on T is to replace zero or more
rowsinT.

If T, as well as being updatable, is insertable-into,-then rows can be inserted into it. The effect of inserting a
row Rinto T isto replace the value TV1 of T with.the value TV2 such that, for RR identical to R, the number
of rowsin TV2 that are identical to RRisnggt I (one) and, for RR not identical to R, the number of rowsin
TV2 that are identical to RR isngg. The primary effect of an <insert statement> on T isto insert into T each of
the zero or more rows contained in a specified table.

Rationale: Correct r eference to syntactic construct.

Replace 2™ bullet of the 8" paragraph with:

— Updatableviemswhose <view definition>s donot specify WITH CASCADED CHECK OPTION,
which might result in alteration or reversal of primary effects.

4.17 Integrity constraints

Rationale: gate the correctlimitation on integrity constraintsregarding determinism.

Replace the 3" paragraph with:

No integrity condraint shdl be defined using a <search condition> that generally contains a possibly non-
deterministic <value expression>

32
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4.17.1 Checking of constraints

1. Rationale: Addressrequirement for multiple diagnostics areas

Replace the 4™ paragraph with:

When a constraint is checked other than at the end of an SQL-transaction, if it is not satisfied, then an
exception condition is raised and the SQL -statement that caused the constraint to be checked has no effect
other than entering the ex ception information into the first diagnostics area. W hen a <commit statemient> is
executed, all constraints are effectively checked and, if any constraint is not satisfied, then an exception
condition israised and the SQL -transaction isterminated by an implicit <rollback statement>:

4.17.2 Table constraints

1. Rationale: Replacereference to non-existent BNF non-terminal with the cor reétnon-ter minal.
Replace Note 14 with:

NOTE 14 — If MATCH FULL or MATCH PARTIAL is gecified for areferertial constraint and if the referencing table
has only one column specified in <referential constraint definition> for that referential constraint, or if the referencing
table has more than ane specified column for that <referential constraint.definition>, but none of those clumnsis
nullable, then the effect is the same as if no <match type> were specified.

Replace the 9" paragraph with:

A referential constraintis satified if one of the faltowing conditions is true, depending on the <match type>
specified inthe <referential constraint definiti on>:

— If no <match type> was specifiedthén, for each row R1 of thereferencing table, either atleast one of
the values of the referencing columns in R1 shall be a null value, or the value of each referencing
column in R1 shall be equal to-the value of the corresponding referenced columnin some row of the
referenced table.

— If MATCH FULL wasspedified then, for eachrow R1 of the referencing table, either the value of
every referencingceolumn in R1 shall be a null value, or thevalue of every referencing columnin R1
shall notbe nul) and there shall be some row R2 of the referenced table such that the vd ue of each
referencing.columnin R1 is equal to the value of the corresponding referenced columnin R2.

— If MATPCH PARTIAL was specified then, for each row R1 of thereferencing table, there shall be some
roW.R2 of the referenced table such that the vdue of each referencing columnin R1 is either null or is
equal to the value of the corregponding referenced columnin R2.
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4.18.1 General rules and definitions

1. Rationale: Use the notion of distinct.

Replace the 2™ paragraph with:
Let“T: A=+ B" (read “inT, A determines B” or “B is functionally dependent on A in T") denote the functigonal
dependency of Bon Ain T, which istrueif, for any possible value of T, any two rows that are not distinct for
every column in A also are not distinct for every column in B. When the table T is understood from context,
the abbreviation “A = B” may also be used.

2. Rationale: Correct erroneous symbol.

Replace the 8" paragraph with:
In the following Subclauses, leta column C1 be a counterpart of a column C2.under qualifying table QT if C1
is specified by a column reference (or by a <value expression> that is a column/reference) that references C2
and QT is the qualifying table of C2. If C1 is a counterpart of C2 under qualifying table QT1 and C2 isa
counterpart of C3 under qualifying table QT2, then C1 is a counterpart ‘'of \C3 under QT2.

3. Rationale: Editorial.

Replace the 19" paragraph with:
Let AC be an AN D-component of SC such that AC is.a<comparison predicate> whose <comp op> is <equals
operator>. Let RVE1 and RVE2 be the two <row val ue expression>s that are the operands of AC. Suppose that
both RVE1 and RVE?2 are <row value constructof>s. L et n be the number of <row value constructor element>s
in RVEL. Let RVECY, and RVEC2, 1 (one) £4\£ n, be thei-th <row value constructor element> of RVE1 and

RVE2, respectively. The <comparison predicate> ‘** RVECL, = RVEC2’ is called an equality AND-component
of SC.

4.18.4 Known functional dependencies in a <joined table>

1. Rationale: Editorial.
Replace NOTE 23 with:

NOTE 23 —AR-SQL-implementation may also choose torecognize similar known functional dependencies of the form
{ CRA,, .~ CRA_} =+ {CRBC} in case one comparand is a deterministic expression of column referencesCRA, , . . .,
CRA,, under-similar conditions.

4.18:9'Known functional dependencies in the result of <having clause>

X. Rationale More than one<search condition> may be directly containedin a <having clause>.

Reprace the I paragraph with:

Let T1 be the table that is the operand of the <having clause>, let SC be the <search condition> simply
contained in the <having clause>, and let R be the result of the<having clause>.
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4.18.10 Known functional dependencies in a <query specification>

1. Rationale: correct the specification of functional dependencies for derived columns.

Replace the 1% paragraph with:

Let T be the <tableexpression> smply contained in the <query specification> QS and let R be the result 6f the
<query soecification>.

Replace the 6" and 7" paragraphs with:

Let CC be the column specified by some <value expresson> VE that is not possibly non-deterministic in the
<select list>.

Let OP1, OP2, ... be the operands of VE that are column references whose qualifying‘query is QS and that are
not contained in an aggregated argument of a<set function specification>.

If VE does not contain a <set function specification> whose aggregation query is QS, then {OP1 , OP2, ... }
=+ CC isaknown functional dependency in T1.

If VE contains a <set function specification> whose aggregation guery is QS, then let { G1, ...} be the set of
grouping columns of T. Then {G1,..., OP1, OP2, ... } =+ CCls aknown functional dependency in T1.

4.20 SQL-schemas

1. Rationale: Cleanup of imprecise wording.

Replace the 5" paragraph with:
Base tables and views are identified by, <table name>s. A <table name> consists of a <schema name> and an
<identifier>. The <schema name>identifies the schema in which a persistent base table or view identified by

the <table name> is defined. BaSe'tables and views defined in different schemas can have <identifier>s that
are equal according to the General Rulesof Subclause 8.2, “comparison predicate>".

4.21 SQL-client modules

1. Rationale: Editorial.
Replace NOTE29 with:

N OT-E 29 — The <module character set specification> has no effect on the SQL language contained in the SQL-client
fnodule and exists only for compatibility with 1ISO/IEC 9075:1992. It may be used to document the character set of the
SQL-client module.
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4.23 SQL-invoked routines

1.

Rationale: Correct the definition of an SQL-invoked routine that is* dependent on a user-defined type’ to

2.

include mutator and observer functionsthat are implicitly created by the execution of the <alter type
statement>.

Replace the 3" paragraph with:
An SQL-invoked routine SR is said to bedependent on a user-defined type UDT if SR is created dufingthe
execution of the <user-defined type definition> that created UDT or if SR is created during the execution of
the <alter type statement> that specifies an <add attribute definition>. An SQL-invoked routingthat is
dependent on a user-defined type cannot be modified by an <alter routine satement> nor hé'destroyed by a
<drop routine statement>. It is destroyed implicitly by a <drop data type staement>.

Rationale: Editorial.

Replace the 4", 5" and 6™ paragraphs with:

A <predicate> P is said to bedependent on an SQL-invoked routine SR.if'and only if SR is the ordering
function included in the descriptor of a user-defined type UDT and ene’of the following conditionsis true:

P is a<comparison predicate> that immediately contains a <row value expresson> whose declared
type is some user-defined type T1 whose comparison typeis UDT.

P is a <quantified comparison predicate> that.immediately contains a <row value expression> that has
some field whose declared type is some user-defined type T1 whose comparison typeis UDT.

P is a <unique predicate> that immediately contains a <table subquery> that has a column whose
declared type is some user-definedtype T1 whose comparison type is UDT.

P isa<match predicate> thatkimmediately contains a <row v alue expression> that has some field
whose declared type is some-user-defined type T1 whose comparison type is UDT.

P is a <comparison predicate> with some corresponding value whose declared type is some array type
whose element type is auser-defined type T1 whose comparison typeis UDT.

P is a <quantified comparison predicate> that immediately contains a <row value expression> that has
some figld whose declared type is some array type whose element type is a user-defined type T1 whose
comparison type is UDT.

R is a <unique predicate> that immediately contains a <table subquery> that has a column whose
declared type is some array type whose element type is a user-defined type T1 whose comparison type
isUDT.

P isa<match predicate> that immediately contains a <row v alue expression> that has some field
whose declared type is some array type whose element type is a user-defined type T1 whose

36
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NOTE 30 — “Comparison type” isdefined in Subclause 4.8.4, “ User-defined type comparison and assignment”.

© ISO/IEC 2003 — All rights reserved



https://standardsiso.com/api/?name=eb4745ca741cda72167657cd45d11a95

ISO/IEC 9075-2:1999/Cor.2:2003(E)

A <set function specification> SFSis said to bedependent on an SQL-invoked routine SR if and only if all the
following are true:

3.

— SFSis a<general set function> w hose <set function type> isMAX or MIN or SFSis a<general set
function> whose <set qudifier>is DISTINCT.

— The declared type of the <value expression> of SFSisUDT.

A <group by clause> GBC is said to bedependent on an SQL-invoked routine SR if and only if all'the
following are true:

— SR is the ordering function included in the descriptor of a user-defined type U
— The declared type of a grouping column of GBC isUDT.

Rationale: Correct the description of type-preserving functions.

Replace the 8" paragraph with:

4.

An SQL-invoked functionis an SQL-invoked routine whose invoeation reurns a value. Every parameter of an
SQL-invok ed function is an input parameter, one of which may be designated as the result SQL parameter.
The format of an SQL-invoked function is specified by <SQY-invoked function> (see Subclause 1149,
"<SQL-invoked routine>"). An SQL-invoked functioncan be atype-preserving function; a type-preserving
function is an SQL-invoked function that has aresult. SQL parameter. The most specific type of a non-null
result of invoking a type-preserving function mustde compatiblewith the most specific type of the value of
the argument substituted for its result SQL parameter.

Rationale: Correct namespace problems.associated with methods used to initialize newly-constructed
structured type values.

Replace the 9" paragraph that beginSwith "An SQL-invoked method is an SQL-invoked function ..." with:

An SQL-invoked method is an SQL-invok ed function that is specified by <method specification designator>
(see Subclause 11.49, “<SQL-invoked routine>"). There are three kinds of SQL-inv oked methods: instance
SQL-invoked metheds,/SQL-invoked constructor methods, and static SQL-invoked methods. All SQL-invoked
methods are associaed with a user-defined type, dso known as the type of the method. The <method
characteristie>s.of an SQL-invoked method are specified by a <method specification> contained in the <user-
defined type definition> of the type of the method. An instance SQL -invoked method and an SQL-invoked
constructor'method both satisfy the following conditions:

— Its first parameter, called the subject parameter, has a declared type that is a user-defined type. The
type of the subject parameter is the type of the method. A parameter other than the subject parameter is

called an additional parameter.

— |ts descriptor is in the same schema as the descriptor of the data type of its subject parameter

An SQL-invoked constructor method satisfies the following additional condition:

— Its <method name> is equivalent to the <qualified identifier> simply contained in the <user-defined
type name> included in the user-defined type descriptor of the type of the method.
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5. Rationale: Correct namespace problems associated with methods used to initialize newly-constructed
structured type values.

—Reprace the 16 paragrapr whith begims Wit SOt =mvoked Toutmes are mvoked-differentty —with

SQL-invoked routines are invoked differently depending on their form. SQL-invoked procedures are invoked
by <call statement>s. SQL-invoked regular functions areinvoked by <routine invocation>s. Instance SQL+
invoked methods are invoked by <method invocation>s, while SQL-invoked constructor methods are invoked
by <new invocation>s and staic SQL-invoked methodsareinvoked by <static method invocaion>s-An
invocation of an SQL-invoked routine specifies the <routine name> of the SQL-invoked routine and-supplies a
sequence of argument values corresponding to the <SQL parameter declaration>s of the SQL -ifivoked routine.
A subject routine of an invocation isan SQL-invoked routine that may be invoked by a<routine invocation>.
After the selection of the subject routine of a <routine invocation>, the SQL arguments are evaluaed and the
SQL-invoked routine that will be executed is selected. If the subject routine is an instahce"'SQL -invoked
method, then the SQL-invoked routine thatis executed is selected from the set of pverriding methods of the
subject routine. (The term “set of overriding methods” is defined in the General Rutes of Subclause 104,
“<routine invocation>".) The overriding method that is selected is the overriding method with a subject
parameter the type designator of whose declared type precedes that of the.declared type of the subject
parameter of every other overriding method in the type precedence lig ©f\the most gecific typeof the value of
the SQL argument that corresponds to the subject parameter. See thelGeneral Rules of Subclause 104,
“<routineinvocation>". If the subject routine is not an SQL -invoKed 'method, then the SQL-invoked routine
executed is that subject routine. After the selection of the SQL-invoked routine for execution, the values of the
SQL arguments are assigned to the corresponding SQL parameters of the SQ L-invoked routine and its
<routine body> is executed. If the SQL-invoked routine iS/an’ SQL routine, then the <routine body> is an
<SQL procedure statement> that is executed according.to the General Rules of <SQL procedure statement>. If
the SQL-invoked routine isan external routine, thenithe <routine body> identifiesa program written in some
standard programming language other than SQL that is executed according to the rules of that standard
programming language.

6. Rationale: Editorial.

Replace the 20" paragraph, which begins™If a <routine invocation> is contained in a <query expression> of a
view, a check constrant, or an assertion, ...”, with:

If a <routine invocation> iscontained in a <query expression> of a view, a check constraint, or an assertion,
the <triggered action>%f\a trigger, or in an <SQL-invoked routine>, then the subject routinefor that
invocation is determined at the time the view is created, the check constraint is defined, the assertion is
created, the trigger-is created, or the SQL-invoked routine is created. If the subject routineis an SQL-invoked
procedure, an SQL -invoked regular function, or a static SQL-invoked method, then the same SQL -invoked
routine is,exeeuted whenever the view is used, the check constraint or assertion is evaluated, the trigger is
executed; of the SQL-invoked routine is invoked. If the subject routine is an instance SQL -invoked method,
thendhe'SQL -invoked routine that is executed is determined whenever the view is used, the check condraint
or.assertion is evaluated, the trigger is executed, or the SQL-invoked routine is invoked, based on the most
specific type of the value resulting from the evaluation of the SQL argument that correspond to the subject
parameter. See the General Rules of Subclause 10.4, “<routine invocation>".

7 Rationale; use “ identical” instead of “ same” or “ equal” and remove cut and paste error

Replace the 22" paragraph with:

An SQL -invoked routine is either deterministic or possibly non-deterministic. An SQL-invoked function that
is deterministic always returns the identical return value for a given list of SQL argument values. An SQL-
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invoked procedurethat isdeterminigicalways retums the identica vauesin its output and inout SQL
parameters for a given list of SQL argument values. An SQL-invoked routine is possibly non-deterministic if
it might produce nonidentical results when invoked with the identical list of SQL argument values.

8. Rationale: Clarify the semanticsof SQL-data access indication.

Replace the 23" paragraph, which begins “An external routine either does not possibly contain SQL or possibly
containsSQL...", with:

An external routine doesnot poss bly contain SQL, poss bly contains SQL, possibly reads SQL-data;-or
possibly modifies SQL-data. Only an external routine that possibly contains SQL, or possibly réads SQL-data

or possibly modifies SQL-data may execute SQL-staements during its invocation.

Replace the 24" paragraph, which begins “An SQL-inv oked routine may or may not possibly fead SQL -data.”,
with:

An SQL routine possbly contains SQL, possibly reads SQL -data, or possibly(medifies SQL-data. Only an
SQL-invoked routine that possibly reads SQL-data or possibly modifies SQL~data may read SQL -data during

its invocation.

Replace the 25" paragraph, which begins “An SQL-inv oked routine rhay*or may not possibly modify SQL -data.”,
with:

Only an SQL-invoked routine that possibly modifies SQL<-data may modify SQL -data during its invocation.
9. Rationale: Missing word.

Replace the 28" paragraph, which begins “ The identifiers in this new entry of the authorization stack are then
modified”, with:
The identifiers in thisnew entry of thesauthorization stack arethen modified depending on whether the SQL -
invoked routine is an SQL routing,ortan external routine. If the SQL-invoked routine isan SQL routine, then,
if the routine authorizaion identifier is auser identifier, the user identifier is st to the routine authorization

identifier and the rolenamefs set to null; otherwise the rolename is set to the routine authorization identifier
and the user identifier is,set to null.

4.24 Built-in functions

1. Rationale: Clarify the semantics of built-in functions.

Delete the entire subclause.
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4.25 SQL-paths

1. Rationale: Use the correct BNF non-terminal (<user-defi ned type> rather than <user -defined type name>).

Replace the 2" bullet of the 1% paragraph with:
— The user-defined type when the <user-defined type> does not contain a <schema name>.
2. Rationale: Clarify the semantics of built-in functions.

Delete the 2nd paragraph.

4.26.4 Locators

1. Rationale: Correct the specification of which locators are marked invalid whefi_an’ SQL-transaction ends.
Replace 5" paragraph with:

A non-holdable locator remains valid until the end of the SQL -transaction in which it was generated, unless it
is explicitly made invalid by the execution of a <free locator statement> or a <rollback statement> that
specifies a <savepoint clause> is executed before the end of that 'SQL-transaction if the locator was generated
subsequent to the esablishment of the savepoint identified by, the <savepoint dause>.

Replace 6™ paragraph with:

A holdable locator may remain valid beyond the.end of the SQL -transaction in which it is generated. A
holdable locator becomes invalid whenever a <free locator statement> identifying that locator is executed or
the SQL -transaction in which it is generated-or any subsequent SQL-transaction isrolled back. All locators
remaining valid at the end of an SQL -session are marked invalid when that SQL -session terminates.

4.27 Diagnostics area

1. Rationale: Addressrequirement for multiple diagnostics areas and rationalisation of terminology.
Replace the entire subcllause with:

A diagnogicsareais a place where completion and exception condition information is sored when an SQL -
statement is executed. The diagnostics areasassod ated with an SQL -agent form the diagnostics area stack of
that SQL=agent. For definitional purposes, the diagnosticsareas in this stack are considered to be numbered.
Thergijs.one diagnostics area stack associated with an SQL -agent, regardless of the number of SQL-client
modules that the SQL -agent includes or the number of connectionsin use.

Two operations on diagnostics area stacks are specified in this international standard for definitional purposes
only. Pushing a diagnosticsarea stack effectively creaes a new first diagnostics area, incrementing the ordinal
position of every existing diagnostics area in the stack by 1 (one). The content of the new first diagnostics area

isinitially a copy of the content of the old, now second, one. Popping a diagnostics area stack effectively
destroys the first diagnogics areain the stack and decrements the ordinal position of every diagnostics area by
1 (one). The maximum number of diagnostics areas in a diagnostics area stack is implementation-dependent.
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A diagnostics areaconsists of astatement area and a sequence of one or more condition areas, each of which
is at any particular time either occupied or vacant. A diagnostics area is empty when each of its condition
areas is vacant; emptying a diagnosticsarea brings about this state.

A statement area consists of a collection of named statement information items. A condition area consists of a
collection of named condition infor mation items.

At the beginning of the execution of any <SQL procedure statement> that is not an <SQL diagnostics
statement>, the first diagnostics areais emptied. An implementation placesinformation aout a completion
condition or an exception condition reported via SQLSTATE into a vacant condition area in this.diagnostics
area. If other conditionsare raised, the extent to which these cause further condition areas to beécome occupied
is implementation-defined.

An <externally-invoked procedure> containing an <SQL diagnostics staement> returhsa’code indicating a
completion or exception condition for that statement via SQLSTATE, but does not-hecessarily cause any
vacant condition areas to become occupied.

The number of condition areas per diagnostics area isreferred to as the diagnostics area limit. An SQL-agent
may set the diagnostics area limit with the <set transaction statement>;zif\the SQL -agent does not specify the
diagnostics area limit, then the diagnostics area limit is implementation;dependent, but shall be at least one.
An SQL-implementation may place information into this area abdut fewer conditionsthan there are condition
areas. The ordering of the information about conditions placed inte a diagnosticsarea is implementation-
dependent, except that the first condition area in a diagnogics‘area always corresponds to the condition
specified by the SQLSTATE value.

The <get diagnostics statement> isused to obtain information from an occupied condition area, referenced by
its ordinal position within the first diagnostics area.

4.30.1 Classes of SQL-statements

1. Rationale: Clarify the semantics of\SQL-data access indication.
Replace the 2™ paragraph with:
In this part of ISO/IEC.9075, there are at |east three ways of classifying SQL -statements:

— According'tojtheir effect on SQL objects, whether persistent objects, i.e., SQL-data, SQL-client
modules, and schemas, or transient objects, such as SQL-sessions and other SQL -statements.

— According to whether or not they start an SQL-transaction, or can, or must, be executed when no SQL -
transaction is active.

— According to whether they possibly read SQL -data or possibly modify SQL-data.
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4.30.2 SQL-statements classified by functions

1. Rationale: Correct the classification of SQL-statements.

Replace the 13" bullet of the 2™ paragraph with:
— <grant privilege statement>
2. Rationale: Correct the classification of SQL-statements.
Insert thefollowing bullets to the 2" paragraph:
— <user-defined cag definition>
— <drop user-defined cast statement>
3. Rationale: Clarify the semanticsof SQL-data access indication.

Insert thefollowing Subclause after Subclause 4.30.2, “ SQL -statements classified by functions”:

4.30.2a SQL-statements and SQL-data access indic¢ation

The following SQL -statements possibly read SQL -data:

— SQL -data statements other than SQL -data change statements, <free locator statement>, or and <hold
locator statement>

— SQL -statements that simply contai p;a<subquery>
The following SQL -statements possibly modify SQL-data:
— SQL-schema statements

— SQL-data chang e statements

NOTE 31.1 — SQL-transaction statements, SQL-connection statements and SQL-dynamic statementsare not included
in the above classification since they are not permitted to occur in SQL-invoked routines.

4.30.3 SQL-statements and transaction states

1. Rationale: Correct the classification of SQL-statements.

Replace the 3" paragraph with:

The following SQL -statements are possibly transaction-initiating SQL -statements:

— <return statement>

— <call statement>
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4.30.4 SQL-statement atomicity

1. Rationale: Add missing concept and clarify that not all SQL-statements are atomic.

Replace the entire Subclause with:

The execution of all SQ L-statements other than certain SQL-control statements is atomic with respect to
recovery. Such an SQL-statement is called an atomic SQL-statement.

An SQL-statement that is not an atomic SQL-staement is called a non-atomic SQL-statement.
The following are non-atomic SQL -statements:

— <call statement>

— <commit statement>

— <execute statement>

— <execute imm ediate statement>

— <return statement>

— <rollback statement>

— <savepoint statement>

All other SQL -statements are atomic.

A statement execution context is either atomic or non-atomic.

The execution of anon-atomic SQL-statement causes a non-atomic execution context to exist.

The execution of an atomic SQL -statement or evduation of a<subquery> causes an atomic execution context
to exist.

Within one executioncontext, another execution context may become active. This latter ex ecution context is
said to be amarerecent execution context than the former. If there is no execution context that is more recent
than executioncontext EC, then EC is said to bethe most recent execution context.

If therenis'no atomic execution context that is more recent than atomic execution context AEC, then AEC is the
most fecent atomic execution context.

Ah SQL -transaction cannot be explicitly terminated within an atomic execution context. If the execution of an
atomic SQL -statement is unsuccessful, then the changes to SQL -data or schemas made by the SQL -staement
are cancelled.
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4.31.1 Authorization identifiers

1. Rationale: Editorial.

Replace the 1% paragraph that begins with “An <authorization identifier> identifiesa set of privileges. ...” with:

An <authorization identifier> identifies a set of privileges. An <authorization identifier> can be either a <user
identifier> or a <role name>. A <user identifier> represents a user of the datebase system. The mapping.of
<user identifier>s to operating system users is implementation-d ependent.

A <role name> represents arole.

4.32 SQL-transactions

1. Rationale: Addressrequirement for multiple diagnostics areas
Replace the 5" paragraph with:

It is implementation-defined whether or not, or how, a <rollback statenfent> that references a <savepoint
specifier> affects diagnostics area contents, the contents of SQL des€riptor areas, and the satus of prepared
statements.

2. Rationale: Addressrequirement for multiple diagnostics areas
Replace the 8" paragraph with:

An SQL-transaction has adiagnostics area limit ~\hich is a positive integer that specifies the maximum
number of conditions that can be placed in any diagnostics area during execution of an SQL-statement in this
SQL -transaction.

3. Rationale: Closing a cursor does netycause any effective check of constraints, etc.

Delete the 9" paragraph.

4. Rationale: Correct reference to incorrect attr ibute (access mode instead of isolation level).
Replace the 11" paragraph with:

An SQL -transaction hasan isolation level thatis READ UNCOMMITTED,READ COMMITTED,
REPEATABLE READ, or SERIALIZABLE. The isolation level of an SQL -transaction defines the degree to
which the operations on SQL -data or schemas in that SQL -transaction are affected by the effects of and can
affect/operations on SQL-daa or schemas in concurrent SQL -transactions. Theisolationlevel of an SQL -
transaction when any cursor is held open from the previous SQL -transactionwithin an SQL-session is the
isolationlevel of theprevious SQL-transaction by default. If no cursor is held open, or thisis the first SQL -
transaction within an SQL-session, then the isolation level is SERIALIZABLE by default. The level can be
explicitly set by the <set transaction statement> before the start of an SQL-transaction or by the use of a <start

fransaction statement> to start an SQI -transaction 1f it is not explicitly set then the isolation level is
implicitly set to the default isolation level for the SQL-session before each SQL -transaction begins. If no <set
session characteristics statement> has set the default isolation level for the SQL -session, then the default
isolationlevel for the SQL-session is SERIALIZABLE.
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4.34 SQL-sessions

1. Rationale: Add definition of executing statement.

Replace the 1% paragraph with:

An SQL-session spans the execution of a sequence of consecutive SQL -statements invoked by a single user
from asingle SQL-agent. At any one time during an SQL-session, exactly one of the SQL -statements in‘this
sequence is being ex ecuted and is said to be an executing statement. In some cases, an executing statement ES
causes a nested sequence of consecutive SQL-statements to be executed as a direct result of ES; during that
time exactly one of these is also an executing statement and it in turn might similarly involverexecution of a
further nested sequence, and so on, indefinitely. A n executing statement ES such that no statement is
executing as a direct result of ESis called the innermost executing statement of the SQL -session.

2. Rationale: Addressrequirement for multiple diagnostics areas and rationalisati@nyof terminology
In the 8" paragraph replace the 11" bullet with:

— The current SQL diagnostics area and its contents, along with the gurrent diagnostics area limit.

4.34.1 Execution contexts

1. Rationale: Correct cross reference and clarify that not@ll ‘'SQL-statements are atomic.
Replace the 1% paragraph with:

Execution contextsaugment an SQL -session context to cater for certain special circumstances that might
pertain from time to time during invocationsof SQL-statements. An execution context is either a statement
execution context, atrigger execution context or a routine execution context. There is always a statement
execution context, a routine executioncontext, and zero or more frigger execution contexts. For certan SQL -
statements, the statement execution contextis always atomic; for others, it is always or sometimes non-atomic.
A routine execution context is:either atomic or non-atomic. Every trigger execution contextis atomic.
Statement execution contexts are described in Subclause 4.30.4, “ SQL -statement atomicity”. Trigger
execution contexts are described in Subclause 4.35, “ Triggers”.

2. Rationale: Clarify the semanticsof SQL-data access indication.
Replace the 2™ paragraph with:
A routineexecution context consists of:
— Anindication as to whether or not an SQL-invoked routine isactive.
— An SQL-data access indication, which indicates what SQL -statements, if any, are allowed during the

execution of an SQL-invoked routine. The SQL-data access indication is one of the following: does not
possibly contain SQI  passibly contains SQI . passibly reads SQI -daa_or possibly modifiesSQI -

data.

— Anidentification of the SQL-invoked routine thatis active.
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— The routine SQL-path derived from the routine SQL-path if the SQL-invoked routine that is active is an
SQL routine and from the external routine SQL-path if the SQL-invoked routine that is active is an
external routine.

4.35 Triggers

1. Rationale: Editorial.
Replace the 2™ paragraph with:

A BEFORE trigger is atrigger whose trigger action time specifies BEFORE. An AFTER trigger-is a trigger
whose trigger actiontime specifiesAFTER.

4.35.2 Execution of triggers

1. Rationale: Editorial.
Replace the 2™ paragraph that begins with “A trigger execution context consistsof a set of ...” with:

A trigger execution context consists of a set of state changes. Within atrigger execution context, each state
change is uniquely identified by atrigger event, a subject table, anid a column list. The trigger event can be
DELETE, INSERT, or UPDA TE. A state change SC contains aset of transtions, a set of statement-level
triggers considered as executed for SC, and a set of row-tevel triggers, each paired with the set of rowsin SC
for which it is considered as executed.

2. Rationale: Clarify the notion of state changes:
Replace the 9" paragraph with:

When execution of an SQL-data charnge statement S causes atrigger execution context TEC; to come into
existence, the set of state changes,SSC; is empty. Let TE be one of DELETE, INSERT, or UPDATE contained
inS. Let ST be the subject tableof S. If TEisINSERT or DELETE, then let PSC be a set whose only element
isthe empty set. If TE is UPRATE, then let CL be the list of columns being updated by S, and let OC be the
set of column names identifying the columnsin CL. Let PSC be the set consisting of the empty set and every
subset of the set of celumin names of ST that has at least one column name thatisin OC. Let PSCN be the
number of elements jn’PSC. A state change SC;; for j varying from 1 (one) to PSCN, identified by TE, ST, and
the j-th element-in .PSC, is added to SSC;, provided SSC; does not already contain a state change corresponding
to SC;. A trapsition Ty, is added to SC;; when a row is inserted into, updated in, or deleted from ST during the
executionof*\S or the checking of referential constraints according to the General Rules of Subclause 11.8,
“<referential constraint definition>", Subclause 14.6, “<delete statement: positioned>", Subclause 14.7,
“<delete statement: searched>" , Subclause 14.8, “<insert statement>", Subclause 14.9, “<update statement:
positioned>", and Subclause 14.10, “ <update statement: searched>".

3~ Rationale: Correct the use of unidentified identifiers.

When a state change SC;; arises in SSC;, one or more triggers are activated by SC;;. A trigger TR is activated by
SC;; if and only if the subject table of TR is the subject table of SC;, the trigger event of TR is the trigger event
of SC;;, and the set of column names listed in the trigger column list of TR is the equivalent to the set of

column names of SC;;.
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NOTE 33.1 — Thetrigger column list isincluded in the descriptor of TR; it isempty if the trigger event is DELETE or
INSERT. The trigger column list is also empty if the trigger event is UPDATE, but the <trigger event> of the <trigger
definition> that defined TR does not specify a <trigger column list>.

4.36 Client-server operation

1. Rationale: Addressrequirement for multiple diagnostics areas
Replace the 4™ paragraph with:

A call by the SQL-agent to an <externally-inv oked procedure> w hose <SQL procedure statenrent> simply
contains an <SQL diagnostics statement> fetches information from the specified diagnogicsarea in the
diagnostics area stack associated with the SQL -client. Following the execution of an <SQL-procedure
statement> by an SQL-server, diagnostic information is passed in an implementationtdependent manner into
the SQL -agent’s diagnostics area stack in the SQL-client.

5.2 <token> and <separator>

1. Rationale <underscore> is aready definedin <identifier part>.
In the Format, replace the production for <identifier body> with:
<identifier body> ::= <identifier stard>V] { <identifier part> }... ]
2. Rationale <nondelimiter token> mustinclude <binary gring literal>.
In the Format, replace the production for <nondelimiter token> with:

<nondelim ter token> ::=

<regul ar identifier>

| <key word>

| <unsigned numeric Aiteral >
| <national charaeter string literal>
| <bit string literal>
| <hex string hiteral>
| <binary staivg literal >
| <large object |ength token>
| <multigplier>

3. Rationale:. ¥ncorrect placement of “ see Syntax Rules” .

In the Format, replace the productions for <bracketed comment> and <bracketed comment contents> with:

<br acketed conmment> ::=
<bracketed comment introducer>
<bracketed comment contents>
<bracketed commrent term nator>

<bracketed conmment contents> ::= 1! See the Syntax Rul es
[ { <comment character> | <separator> }... ]
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4, Rationale Correct the BNF of <non-reserved word> and <reserved word>.

In the Format, replace the productions for <non-reserved word> and <reserved word> with:

<non-reserved word> ::=
ADA | ADM N | ASSI GNMENT | ATTRI BUTE

C| CATALOG_NAME | CHAIN | CHARACTER_SET_CATALOG | CHARACTER_SET_NAME
CHARACTER_SET_SCHEMA | CHARACTERI STICS | CHECKED | CLASS_ORI GI N
COBOL | COLLATI ON_CATALOG | COLLATI ON_NAME

COLLATI ON_SCHEMA | COLUMN_NAME | COMMAND_FUNCTI ON

COMMAND_FUNCTI ON_CODE | COMM TTED | CONDI TI ON_NUMBER

CONNECTI ON_NAME | CONSTRAI NT_CATALOG | CONSTRAI NT_NAME

CONSTRAI NT_SCHEMA | CONTAI NS | CURSOR_NAME

| DATETI ME_I NTERVAL_CODE | DATETI ME_I NTERVAL_PRECI SI ON\| DEFI NED
| DEFI NER | DERI VED | DI SPATCH

| FINAL | FORTRAN

| G| GENERATED | GRANTED

| HI ERARCHY

| | MPLEMENTATION | | NSTANCE | | NSTANFABLE | | NVOKER
| K| KEY_MEMBER | KEY_TYPE

| LENGTH

| M| MESSAGE_LENGTH | MESSAGE_OCTET_LENGTH | MESSAGE_TEXT
| MORE | MUMPS

| NAME | NULLABLE | NUMBER
| OPTIONS | ORDER| NG | OVERRI DI NG

| PASCAL | PARAMETER_MODE | PARAMETER_NAME | PARAMETER_ORDI NAL_POSI TI ON
| PARAMETER\SPECI FI C_CATALOG | PARAMETER_SPECI FI C_NAME
| PARAMETERJSPECI FI C_SCHEMA | PLACI NG | PLI

| SCALEZ] SCHEMA NAME | SECURITY | SELF | SERIALIZABLE | SERVER NAME
| SLMPLE | SOURCE | SPECIFI C_NAME | STATEMENT | STYLE
| SUBCLASS_ ORI Gl N

|* TABLE_NAME | TRANSACTI ON_ACTI VE | TRANSACTI ONS_COMM TTED
| TRANSACTI ONS_ROLLED_BACK | TRANSFORM | TRANSFORMS
| TRI GGER_CATALOG | TRI GGER_NAME | TRI GGER_SCHEMA | TYPE

] LINNCOMM TTEDND | LINNAMED.
oY = LR mias — =

<reserved word> ::=
ABS | ABSOLUTE | ACTION | ADD | AFTER | ALL | ALLOCATE | ALTER | AND
| ANY | ARE | ARRAY | AS | ASC | ASENSITIVE | ASSERTION | ASYMVETRI C
| AT | ATOM C | AUTHORI ZATION | AVG
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BEFORE | BEGI N | BETWEEN | BINARY | BIT | BIT_LENGTH | BLOB | BOOLEAN
BOTH | BREADTH | BY

CALL | CALLED | CARDI NALITY | CASCADE | CASCADED | CASE | CAST
CATALOG | CHAR | CHARACTER | CHAR_LENGTH | CHARACTER_LENGTH | CHECK
CLOB | CLOSE | COALESCE | COLLATE | COLLATION | COLUMN

COVMM T | CONNECT | CONNECTI ON | CONSTRAI NT | CONSTRAI NTS
CONSTRUCTOR | CONTI NUE | CONVERT | CORRESPONDI NG | COUNT | CREATE
CROSS | CUBE | CURRENT | CURRENT_DATE | CURRENT_PATH | CURRENT(ROLE
CURRENT_TI ME | CURRENT_TI MESTAMP | CURRENT_USER | CURSOR | CY€CLE

DATA | DATE | DAY | DEALLOCATE | DEC | DECI MAL | DECLARE } “DEFAULT
DEFERRABLE | DEFERRED | DELETE | DEPTH | DEREF | DESC |(\DESCRI BE
DESCRI PTOR | DETERM NI STI C | DI AGNOSTI CS | DI SCONNECTZ}~ ‘DI STI NCT
DOMAI N | DOUBLE | DROP | DYNAM C

EACH | ELSE | END | END-EXEC | EQUALS | ESCAPE |~ EVERY | EXCEPT
EXCEPTION | EXEC | EXECUTE | EXISTS | EXTERNAL{} ~EXTRACT

FALSE | FETCH | FIRST | FLOAT | FOR | FOREEGN | FOUND | FREE | FROM
FULL | FUNCTI ON

GENERAL | GET | GLOBAL | GO | GOTO | <GRANT | GROUP | GROUPI NG
HAVI NG | HOLD | HOUR

I DENTITY | | MVEDIATE | IN | INDNCATOR | INITIALLY | INNER | | NOUT

I NPUT | INSENSITIVE | | NSERTAZINT | INTEGER | | NTERSECT | | NTERVAL
INTO| IS | ISOLATION

JOI'N

KEY

LANGUAGE | LARGE|' LAST | LATERAL | LEADING | LEFT | LEVEL | LIKE
LOCAL | LOCALTIME | LOCALTI MESTAMP | LOCATOR | LOWER

MAP | MATCH)| MAX | METHOD | M N | MNUTE | MOD | MODIFIES | MODULE
MONTH

NAMES~| NATI ONAL | NATURAL | NCHAR | NCLOB | NEW | NEXT | NO | NONE
NOTA" NULL | NULLIFY | NUMERIC

OBJECT | OCTET_LENGTH | OF | OLD | ON | ONLY | OPEN | OPTION | OR
ORDER | ORDINALITY | OUT | OUTER | OUTPUT | OVERLAPS | OVERLAY

PAD | PARAMETER | PARTIAL | PATH | PRECI SION | POSITION | PREPARE
PRESERVE | PRI MARY | PRIOR | PRIVILEGES | PROCEDURE | PUBLIC

READ | READS | REAL | RECURSIVE | REF | REFERENCES | REFERENCI NG
RELATI VE | RELEASE | RESTRICT | RESULT | RETURN | RETURNS | REVOKE
RIGHT | ROLE | ROLLBACK | ROLLUP | ROUTINE | ROW | ROWS

SAVEPOI NT | SCHEMA | SCOPE | SCROLL | SEARCH | SECOND | SECTI ON

© ISO/IEC 2003 — All rights reserved

49


https://standardsiso.com/api/?name=eb4745ca741cda72167657cd45d11a95

ISO/IEC 9075-2:1999/Cor.2:2003(E)

SELECT | SENSITIVE | SESSION | SESSION_USER | SET | SETS | SIM LAR
SIZE | SMALLINT | SOME | SPACE | SPECIFIC | SPECIFICTYPE | SQL

SQLEXCEPTI ON | SQLSTATE | SQLWARNI NG | START | STATE | STATIC
SUBSTRI NG ! SUM ! SYMMVETRIL C ! SYSTEM ! QYQTFI\/I_IIQFR

24)

25)

26)

TABLE | TEMPORARY | THEN | TIME | TIMESTAMP | TI MEZONE_HOUR
TI MEZONE_M NUTE | TO | TRAILING | TRANSACTI ON | TRANSLATE
TRANSLATI ON | TREAT | TRIGGER | TRIM | TRUE

UNDER | UNION | UNI QUE | UNKNOWN | UNNEST | UPDATE | UPPER | USAGE
USER | USI NG

VALUE | VALUES | VARCHAR | VARYING | VIEW
WHEN | WHENEVER | WHERE | W TH | W THOUT | WORK | WRLJE
YEAR

ZONE

5. Rationale: Use case-normal forms consistently to define equivalentiidentifiers.
Delete NOTE 24.
Delete Syntax Rule 23)

Replace Syntax Rule 24) with:

The case- normal form of a <regular identifier> shall not be equal, according to the comparison rulesin
Subclause 8.2, "< comparison predicate>", to any <reserved word> (with every letter that is a lower-
case letter replaced by the corresponding upper- case letter or letters), treated as the repetition of a
<character stringliteral> that specifiesa <character set specificaion> of SQL_IDENTIFHER.

Replace Syntax Rules 25) and 26) with:

Two <regular identifier>s are equivalent if the case-normal forms of their <identifier body>s,
considered as therepetition of a <character string literal > that specifies a <character set specification>
of SQL_IDENTIFIER and an implementation-defined collation IDC that is sensitive to case, compare
equally accerding to the comparisonrules in Subclause 8.2, “<comparion predicate>".

A s<regular identifier> and a <delimited identifier> are equivalent if the case-normal form of the
<identifier body> of the <regular identifier> and the <delimited identifier body> of the <delimited
identifier> (with all occurrences of <quote> replaced by <quote symbol> and all occurrences of
<doublequote symbol> replaced by <double quote>), considered as therepetition of a <character string
literal> that specifies a <character set specification> of SQL_IDENTIFIER and collation IDC, compare
equally according to the comparisonrules in Subclause 8.2, “<comparion predicate>".

6. Rationale <underscore> is aready definedin <identifier part>.

Replace Conformance Rule 1) with:

1

50

Without Feature F391, "Long identifiers", in a<regular identifier>, the number of <identifier part>s
shall be lessthan 18.
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5.3 <literal>

1. Rationale: Clarify the distinction between character sets and character repertoires.
Replace Syntax Rule 7) with:
7) A <nonquote character> is one of:
a) Any <SQL language character> other than a<quote>;

b) Any character other than a <quote> in thecharacter setidentified by the <module‘character set
specification>; or

c) Any character other than a <quote> in the character setidentified by the xcharacter set
specification> or implied by “**N’’.

2. Rationale: Clarify the declared type of numeric literals.
Replace Syntax Rules 15) and 16) with:

15)  The declared type of an <exact numeric literal > ENL iSscan implementation-defined exact numeric type
whose scale is the number of <digit>s to the rightef‘\the <period>. There shall be an exact numeric type
capable of representing the value of ENL exactly.

16) The declared type of an <approximate numeric literal> ANL is an implem entation-defined approximate
numeric type. The value of ANL shall not.be greater than the maximum value nor less than the
minimum value that can berepresented by the approximate numeric types. The precise declared type of
ANL is an implementation-defined. @pproximate numeric type such that the value of ANL is not greater
than the maximum value tha canbe represented by the type, nor less than the minimum value that can

be represented by the type.

3. Rationale: Specify explicitly the implication that F451, "Character set definition" depends on F461, "Named
character sets" .

Replace Conformance Rule'7) with:

7) Without Feature F461, "Named character sets", a <character string literal> shall not specify a
<character set specification>.

4. Rationale: Editorial.
Replage Conformance Rules 8) and 9) with:

8) Without Feature F411, “Time zone specification”, conforming SQL shall not specify a <time zone
interval>.

9) Without Feature T041, “Basic LOB data type support”, conforming SQL language shall not contain
any <binary string literal>.
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5.4 Names and identifiers

1. Rationale: Addressrequirement for multiple diagnostics areas

Replace Syntax Rule 2) with:

2) An <SQL language identifier> is equivalent to an <SQL language identifier> in which every lettef that
is alower-caseletter is replaced by the equivalent upper-case letter or letters. This treatment includes
determination of equivalence, representation in the Information and Definition Schemas, representation
in diagnostics areas, and similar uses.

2. Rationale: Use " equivalent” instead of “ same” when comparing identifiers.
Replace Syntax Rules 13), 14) and 15) with:

13) Two <schema qualified name>s are equivalent if and only if thar <qualified identifier>s are equivdent
and their <schema name>s are equivalent, regardless of whether the<schema name>s are implicit or
explicit.

13.1) Two <local or schema qualified name>s are equivalent if and\only if their <qualified identifier>s are
equivalent and either they both specify MODULE or they boeth specify or imply <schema name>s that
are equivalent.

14)  Two <character set name>s are equivalent if and only if their <SQL language identifier>s are
equivalent and their <schema name>s are equivalent, regardless of w hether the <schema name>s are
implicit or explicit.

15) Two <schema name>s are equivalent.if and only if their <unqualified schema name>s are equivalent
and their <catalog name>s are equiwalent, regardless of whether the <catalog name>s are implicit or
explicit.

3. Rationale: Standardise terminology.
Replace Syntax Rule 19) with:

19) A <collationmmame> identifies a collation.

4. Rationale: Speeify explicitly the implication that F451, "Character set definition” depends on F461, "Named
character sets™.

Replace Conformance Rule 12) with:

12)" Without Feature F461, “Named character sets”, conforming SQL language shall not contain any
<character st name>.
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6.1 <data type>

1. Rationale: Clarify the distinction between character sets and character repertoires.

Delete Syntax Rules 13) and 14).
2. Rationale: Define undefined term used in Part 11.
Insert thefollowing Syntax Rule:

41)  If the <datatype> DT1 is contained in a <datatype> DT2 then the root data type of DFL1s the
outermost <data type> that contains DT1.

3. Rationale: Supply the correct AccessRule for USAGE privilegesfor types
Replace Access Rule 1) with:

1) If a <user-defined type name>, referencetype, <row type> or <collection type> TY is specified, and TY
is usage-dependent on a user-defined type UDT, then

Case:
a) If TY iscontained, withoutan intervening <SQL\ routine spec> that specifiesSQL SECURITY
INVOKER, in an <SQL schema statement>, then the applicable privileges shall include the
USAGE privilege on UDT.
b) Otherwise, the current privileges shall\include the USAGE privilege onUDT.
4. Rationale: Add the notion of a type desighator for collection types.
Replace General Rule 8) with:

8) If <datatype> is a<coltection type>, then a collection type descriptor is created. Let ETD be the type
designator of the element type of the <collection type>. The collection type descriptor includes the type
designator ETD_ ARRAY, an indication of the <collection typeconstructor> specified by the
<collectiontype>and a descriptor for the element type of the <collection type>.

5. Rationale: Delete a redundant rule.
Delete GenerahRule 11)

6. Rationale: Add the notion of a type designator for reference types.

Replace General Rule 13) with:

13) If <datatype> isa<reference type>, then areference type descriptor is created. Let RDTN be the name
—___of the<referencadtype>- T herefererce type dexcriptorimctudes the type desigmator REF(REDTN) 1=
<scope clause> is specified, then the reference type descriptor includes STN, identifying the scope of
the referencetype.
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7. Rationale: create descriptors for all data types; clarify that certain numeric types may be equivalenced by
the SQL-implementation.

—tsert the fottowimg Genera Rutes:

14)  If <datatype> specifies a character string data type, then a character string data ty pe descriptor is
created, including the following:

a) The name of the data type (eithere CHARACTER, CHARACTER VARYING or CHARACTER
LARGE OBJECT).

b) The length or maximum length in characters of the character string type.

c) The catalog name, schema name and character set name of the character set-of ‘the character string
data type.

d) The catalog name, schema name and character set name of the collation of the character string data
type.

15) If <datatype> is a<binary largeobject string type>, then a hihary string data type descriptor is created,
including thefollowing:

a) Thename of the datatype (BINARY LA RGE OBJECT).
b) The maximum length in octets of the binary.string data type.

16) If <datatype> is a<bit string type>, then.abit string data type descriptor is created, including the
following:

a) Thename of the datatype (BiTor BIT VARYING).
b) The length or maximum length in bits of the bit string type.
17) If <datatype> DT specifies an exact numeric type, then:
a) There shallsbe'an implementation-defined function ENNF() which converts any <exact numeric
type> ENT1 into some possibly different <exact numeric type> ENT2 (the normal form of ENT1),
subjectto the following constraints on ENNF():

).~ For every <exact numeric type>ENT, ENNF(ENT) shall not gpecify DEC or INT.

ii) For every <exact numeric type> ENT, the precision, scale and radix of ENNF(ENT) shall be
the precision, scale and radix of ENT.

iii) For every <exact numeric type>ENT, ENNF(ENT) shall be the same as ENNF(ENNF(ENT)).

iv) For every <exactnumeric type> ENT, if ENNF(ENT) specifies DECIMAL, then ENNE(ENT)

shall specify <precision>, and the precision of ENNF(ENT) shall be the value of the
<precision> specified in ENNF(ENT).

b) A numeric datatype descriptor is created for DT, including the following:
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i) The name of the type specified in ENNF(DT) (NUMERIC, DECIM AL, INTEGER, or
SMALLINT).

Ty —Theprecisionof DT
iii) Thescale of DT.
iv) Anindication of whether the precision and scale are expressed in decimal or binary terms.
18) If <datatype>DT specifies an approximate numerictype, then:
a) There shall be an implementation-defined function ANNF() which converts any gapproximate
numeric type> ANT into some possibly different <approximae numeric type> ANT2 (the normal

form of ANT1), subjectto the following constraints on ANNF():

i) For every <approximatenumeric type>ANT, the precision of ANNF(ANT) shall be the
precision of ANT.

ii) For every <approximatenumeric type> ANT, ANNF(ANT) shall be the same as
ANNF(ANNF(ANT)).

iii) For every <approximatenumeric type>ANT, if ANNF(ANT) specifiesFLOAT, then
ANNF(ANT) shall specify <precision>, and the.precision of ANNF(ANT) shall be the value of
the <precision> gecified in ANNF(ANTY

b) A numeric datatype descriptor is created‘fer DT including thefollowing:
i)  The name of the type specified i ANNF(DT) (FLOAT, REAL or DOUBLE PRECISION).
ii) The precision of DT.

iii) Anindication that the'precision is expressed in binary terms.

19) If <datatype> specifies <boolean type>, then a boolean data type descriptor is created, including the
name of the boolean type (BOOLEAN).

20) If <datatype>.specifies a <datetime type>, then a datetime data type descriptoris created, including the
following:

a) ~ Fhename of the daetime type (DATE, TIME WITHOUT TIME ZONE, TIMEWITHTIME
ZONE, TIMESTAMP WITHOUT TIME ZONE, or TIMESTAM PWITH TIME ZONE).

b) The value of the <time fractional seconds precision>, if DATE is not specified.

21)  If <datatype> specifies an <interval type>, then an interval data type descriptor is created, including
the following:

a) Thename of theinterval datatype (INTERVAL).
b) Anindication of whether the interval datatype is ayear-month interval or a day-time interval.

c) The <interval qualifier> simply contained in the <interval type>.
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8. Rationale: Usethe correct BNF non-terminal (<user-defined type> rather than <user -defined type name>).

Replace Conformance Rule 1) with:

1) Without Feature S023, “Basic structured types”, <user-defined type>, if specified, shall notidentify a
structured type.

9. Rationale: Specify explicitly the implication that F451, "Character set definition" depends on F461, "Namied
character sets" .

Replace Conformance Rule 8) with:

8) Without Feature F461, “Named character sets”, a <data type> shall not spedfy CHARACTER SET.

6.3 <value specification> and <target specification>

1. Rationale: Editorial.
Replace Syntax Rule 7) with:
7) A <target specification> or <simpletarget specification> that is a <column reference> shall be a new
transition variable column reference.

NOTE 65— “New transition variable column refereneg\is defined in Subdause 6.5, “<identifier chain>".

8) Let X denote either a column C or the<key weord>VALUE. Given a<boolean value expression> BVE
and X, the notion“BVE is a known-not-nultcondition for X" is defined recursively as follows:

a) If BVE isa<predicate>, then
Case:
i) |If BVEisa<predicate> of the form “RVE ISNOT NULL", where RVE is a <row value
expression> tha simply contains a <row value constructor element> that is a <column

reference>.that references C, then BVE is a known-not-null condition for C.

ii) If BVE)s the <predicate> “VALUE ISNOT NULL", then BVE is a known-not-null condition
for VALUE.

iif)) Otherwise, BVE is not a known-not-null condition for X.
b)/ If BVE is a<value expresson primary>, then
Case:

i) If BVE isof the form “<left paren> <value expression> <right paren>" and the <value
expression> is a known-not-null condition for X, then BVE is a known-not-null condition for X.

ii) Otherwise, BVE is not a known-not-null condition for X.
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c) |If BVE isa<boolean test>, then let BP be the <boolean primary> immediately contained in BVE. If
BP is a known-not-null condition for X, and <truth value> is not specified, then BVE is a known-
not-null condition for X. Otherwise, BVE is not a known-not-null condition for X.

d) If BVEisoftheform “NOT BT", where BT is a <boolean tes>, then
Case:

i) IfBTis“CRISNULL", where CRis acolumn reference that references column C, thén BVE
is aknown-not-null condition for C.

ii) 1fBTis“VALUEISNULL", then BVE is aknown-not-null condition for VAEUE.
iii) Otherwise, BVE is not a known-not-null condition for X.

NOTE 66 — For simplicity, the rdes do not attempt to analyze conditionsstch as“NOT NOT A IS
NULL", or “NOT (A ISNULL OR NOT (B =2))"

e) If BVE s of the form “BVE1 AND BVEZ2", then
Case:

i) If either BVEL or BVEZ2 is a known-not-null,.eohdition for X, then BVE is a known-not-null
condition for X.

ii) Otherwise, BVE is not a known-not-null condition for X.
f) If BVE is of the form “BVE1 OR BVE2", then BVE is not a known-not-null condition for X.

NOTE 67 — For simplicity, thisrule does not detect cases such as“A ISNOT NULL OR A ISNOT
NULL", which might be classified as a known-not-null condition.

2. Rationale: Add missing Conformance Rule.
Insert thefollowing Conformance Rule:
5) Without Feature S241, “Transform functions”, conforming SQL language shall not specify
CURREN T'".DEFAULT _TRANSFORM_GROU P or
CURRENJT_TRANSFORM _GROUP_FOR_T Y PE.
3. Ratiopalé Supply missing Conformance Rule
Insert thefollowing Conformance Rule:
4.1)  Without Feature S241, “Transform functions”, conforming SQL language shall not specify

CURRENT_DEFAULT_TRANSFORM_GROU P or
CURRENT_TRANSFORM_GROUP_FOR_TYPE.
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6.5 <identifier chain>

1. Rationale: Take query names into account and allow for multiple columns of the same name, and provide
rules to recognize cursor result column references in the <order by clause> of a cursor.

Replace Syntax Rule 7) a) with:
7) a) If N=1(one), then
Case:

i) If ICiscontained in an <order by clause> of a<cursor specification>, and the.<'select list>
simply contained in the <cursor specification> directly contains a <derived.column>DC
whose explicit orimplicit <column name> is equivalentto IC, then PIC)is a candidate basis,
the scope of PIC; isthe <cursor specification>, and the referent of (P{C; is the column
referenced by DC.

ii) Otherwise, IC shall be contained within the scope of one ormore exposed <table or query
name>s or <correlation name>s w hose associated tables.include a column w hose <identifier>
is equivalentto I, or within the scope of a <routine name> whose associated <SQL parameter
declarationlist> includes an SQL parameter whose'<identifier> is equivalent tol,. Let the
phrase possible scope tags denote those exposed <table or query name>s, <correlation
name>s, and <routine name>s.

Case:

1) If the number of possible scapetags in the innemost scope containing a possible scope tag
is 1 (one), then let IPST he that possible scope tag.

Case:

A) If IPST isla<table or query name> or <correlation name>, then let T be the table
associated'with the possible scope tag. For every column C of T whose <identifier> is
equivalent to |,. PIC, is a candidate basis of IC, the scope of PIC, is the scope of T, and
the referent of PIC, isC.

B)~If the innermost possible scope tag is a <routine name>, then let SP be the SQL
parameter whose <identifier> is equivalent to |,. PIC1 is the basis of I1C, the basis
length is 1 (one), the basis scope is the scope of SP, and the basis referent is SP.

2) Otherwise, each possible scope tag shall be a <table or query name> or a <correlaion
name> of a<table reference> that is directly contained in a<joined table> JT. |, shall be a
common column name in JT. Let C be the column of JT that isidentified by I,. PIC, isa
candidate basis of IC, the scope of PIC, is the scope of T, and the referent of PIC, isC

NOTE 72 — “Common column neme” is defined in Subclause 7.7, “ <joined table>".
NOTE 72— Twoormorecotumrs withrequivatent cotlummmames aredistingurshedby themr——————

ordinal positions within T.
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2. Rationale: Allow for multiple columns of the same name.

Replace Syntax Rule 7) b) with:

7) b) If N> 1 (one), then the basis, basis length, basis scope, and basis referent are defined in terms of a
candidate basis as follows:

i) If ICiscontained within the scope of a<routine name> whose associated <SQL parameter
declaration list> includes an SQL parameter SP whose identifier is equivalent to |, thenPIC,
is a candidate basis of IC, the scope of PIC, is the scope of SP, and the referent of R, is SP.

ii) If N=2andPIC, isequivalent to an exposed <correlation name> that is in scope, then let EN
be the exposed <correlation name> that is equivalent to PIC; and has innermost scope For
every column C, in the table associated with EN, whose <identifier> is.equivalent tol,, PIC,is
a candidate basis of 1C, the scope of PIC, is the scope of EN, and the xeferent of PIC, isC.

iii) If N> 2and PIC, is equivalent to an exposed <correlation names that is in scope, then let EN
be the exposed <correlation name> that is equivalent to PIC{and has innermost scope For
every refinable column C, in the table associated with ENy, whose <column name> is
equivalent to I, , PIC, is a candidate basis of 1C, the scope of PIC, is the scope of EN, and the
referent of PIC,isC.

iv) If N=2,3o0r4, andif PIC, isequivalent to-ah exposed <table or query name> that isin
scope, then let EN be the exposed <tableOp query name> that is equivalent to PIC,; and has
the innermost scope. For every columng, in the table associated with EN, whose <column
name> is equivalentto I, PIC is a eandidate basis of I1C, the scope of PIC, is the scope of
EN, and the referent of PICisC.

3. Rationale: Allow for multiple columns of the‘same name.
Replace Syntax Rule 7) c) with:

7) c) There shall be exactly_one candidate basis CB with innermost scope. The basis of IC isCB. The
basis length is thé length of CB. The basis scope is the scope of CB. The referent of IC is the
referent of CB.

4. Rationale: Editorial..,Add missing text.
Replace Syntax Rule 11) with:
11) A-sbhasic identifier chain> whose basisreferent is a column is acolumn reference. If the basis length is
2, and the basisscope is a <trigger definition> whose <trigger action time> isBEFORE, and |, is

equivalent to the <new values correlation name> of the <trigger definition>, then the column reference
is anew transition variable column reference.
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6.6 <column reference>

1. Rationale: clarify how the declared type of a column refer ence to a column defined using a domain is

determined.
Replace Syntax Rule 5) with:
5) Let C be the column thatis referenced by CR. The declared type of CRis
Case:
a) If the column descriptor of C includes a data type, then that data type.
b) Otherwise, the data type identified in the domain descriptor included in the’column descriptor of C.
2. Rationale: Clarify the semantics of column references.
Insert the following Syntax Rules:

7) A column reference contained in a <query specification> or ‘a'<joined table> isa queried column
reference.

8) If QCR is aqueried column reference, then:
a) The qualifying query of QCR is defined asfollows:

i) If QCRis contained without anjifitervening <query specification> ina <joined table> JT that is
a <query primary>, then JT isithé qualifying query of QCR.

ii) Otherwise, the <query specification> that simply contains the <from clause> that simply
contains the <table reference> that defines the qualifying table of QCR is the qualifying query
of QCR.

b) Let QQ bethe qualifying query of QCR.

Case:

i) (T,QQ isa<joined table>, or if QQ is not grouped, or if QCR is contained in the <where
clause> simply contained in QQ, then QCR is an ordinary column reference.

ii) If QCRiscontained in the <having clause>, <window clause> or <select list> simply
contained in QQ, and QCR is contained in an aggregated argument of a <set function
specification> SFS, and QQ is the aggregation query of SFS, then QCR is awithin-group
varying column reference

iii) Otherwise, QCR is agroup-invariant column reference.

9) If QCR is agroup-invariant column reference, then QCR shall be functionally dependent on the
grouping columns of the qualifying query of QCR.
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3. Rationale Thereisno <row value expression> immediately containedin a <set clause>.

Replace Access Rule 1) with:

1) If CRisa<column reference> whose qualifying table is a base table or aviewed table and that is
contained in any of:

— A <query expression> simply contained in a <cursor specification>, a <view definition> or an
<insert statement>.

— A <sort gecification lig> contained in a <cursor specification>.
— A <tableexpression> immediately contained in a <selec statement: single rom>.

— A <search condition> immediately contained in a <trigger definition>, a <delete statement:
searched> or an <update statement: searched>.

— A <selectlist> immedidely contained in a<seled staement: single row>.
— A <value expresson> simply contained in an <update solrce>.
then let C be the column referenced by CR.
Case:
a) If <column reference> is contained in an'<SQL schema statement>, then the applicable privileges
of the <authorization identifier> that owns the containing schema shall include
SELECT for C.
b) Otherwise, the current privileges shall include SELECT on C.
NOTE 74 — ‘“*applicable privileges’ and ‘‘ current privileges’ are defired in Subclause 10.5,‘“ <privileges>'’.
4. Rationale: Clarify the semantics of column references.
Replace the General RuleSwith:

1) Let QCR.be-a queried column reference. Let QT be the qualifying table of QCR, and let C be the
column'ef/ QT that is referenced as the basis referent of QCR. The value of QCR is determined as
follows:

a) If QCRis an ordinary column reference, then QCR denotes the value of C in agiven row of QT.
b) If QCR isawithin-group-varying column reference, then QCR denotes the values of C in the rows

of agiven group of the qualifying query of QCR used to construct the argument source of a <set
function specification>.

c) If QCRisagroup-invariant column reference, then QCR denotes a value that is not distinct from
the value of C in every row of agiven group of the qualifying query of QCR. If the most specific
type of QCR is character string, datetime with time zone, or user-defined type, then the precise
value is chosen in an implementation-dependent fashion.

© ISO/IEC 2003 — All rights reserved 61


https://standardsiso.com/api/?name=eb4745ca741cda72167657cd45d11a95

ISO/IEC 9075-2:1999/Cor.2:2003(E)

6.8 <field reference>

1. Rationale: Allow for field names not being unique.

Replace Syntax Rule 4) with:

4) FN shall unambiguously reference afield of RT. Let F be that field.

6.11 <method invocation>

1. Rationale: Correct namespace problems associated with methods used to initialize newly4constructed
structured type values.

In the Format insert the following production:
<constructor method selection> ::= <routine invocation>

2. Rationale: Correct namespace problems associated with methods usedto initialize newly-constructed
structured type values.

Delete Syntax Rule 3).

3.  Rationale: Correct namespace problems associated with/méthods used to initialize newly-constructed
structured type values.

Replace Syntax Rule 5) with:
5) Case:

a) If <method invocation> jsimmediately contained in <new invocation>, then let TP be an SQL-path
containing the <schema name> of schema that includes the descriptor of UDT.

b) Otherwise, let TR be an SQL -path, arbitrarily defined, containing the <schema name> of every
schema that includes a descriptor of a supertype or subtype of UDT.

4. Rationale: Providecorrect logical structure.
Replace Syntax Rule 6) with
6) Case:

a) |If <generalized invocation> is specified, then let DT be the <data type> simply contained in the
<generalized invocation>. Let RI be the following <method sel ection>:

MN ( VEP AS DT AL )

b) Otherwise,

Case:
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i) If <method invocation> isimmediately contained in <new invocation>, then let RI be the
following <constructor method selection>:

L

AN R el W W A Y
PR P—AF—)
ii) Otherwise, let RI be the following <method sel ection>:

MN ( VEP AL )

6.14 <dereference operation>

1. Rationale: Editorial corrections
Replace Syntax Rule 2) with:
2) Let AN be the <attribute name>. AN shall identify an attribute, AT, of RT:
Replace Syntax Rule 3) with:
3) The declared type of the <dereference operation> is the declared type of AT.
Replace Syntax Rule 4) with:
4) Let S be the name of the referenceable table in the'scope of the reference type of RVE.
a) Let OID be the name of the self-referencing column of S.

b) <dereference operation> is equivalent to a <scalar subquery> of theform:

( SELECT an
FROM s
WHERE S. 01D =-RVE)

6.16 <set function specification>

1. Rationale: Permit outer referencesin a<selectlist>.
Insert thefollowing Syntax Rule:

3.1) Thexvalue expression>simply contaned in <set function specification> SFSis an aggregated
argument of SFS.

8.2)' A column reference CR contained in an aggregated argument of a <set function specification> SFSis
called an aggregated column referenceof SFS.

2. Rationale: Pamit outer references in a<selectlist>.

Insert the following Syntax Rules:

5.1) The aggregation query of a <set function gecification> SFSis determined as follows:
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a) If SFShasno aggregated column reference, then the aggregation query of SFSis the innermost
<query specification> that contains SFS.

by Otherwise, the mmermost quatfymg query of the aggTegated Cotumm references of SFSTSthe
aggregation query of SFS.

5.2) SFSshall be contained in the <having clause>, <window clause> or <select list> of its aggregation
query.

5.3) Let CR be an aggregated column reference of SFSsuch that the qudifying query QQ of CR\[s-not the
aggregation query of SFS. If QQ is grouped and SFSis contained in the <having clause>)<window
clause> or <select list> of QQ, then CR shall be functionally dependent on the grouping columns of

QQ.

3. Rationale: Disallow DISTINCT on columns with types based on LOB and array types. Provide consistent
Syntax Rules for comparison operations.

Insert thefollowing Syntax Rule:

6.1) If the <set function specification> specifies a <general set function> whose <set quantifier> is
DISTINCT, then DT shall not be LOB-ordered, array-ordefed; UDT-EC-ordered, or UDT-NC-ordered.

Delete Syntax Rule 7).
4. Rationale: Provide consistent Syntax Rules for comparison operations.

Replace Syntax Rule 8) with:

8) If the <set function specification> specifies a <set function type> that isMA X or MIN, then DT shall
not be LOB-ordered, array-ordered, teference-ordered, UDT-EC-ordered, UDT-NC-ordered, or a row
type.

Delete Syntax Rule 10).
5. Rationale: Clarify the detlared type of numeric set functions.
Replace Syntax Rule 22).with:

12) If COUNT is specified, then the declared type of the result is an implementation-defined exact numeric
type with scale of 0 (zero).

ReplacedSyntax Rule 14) with:
14) If SUM or AVG is specified, then:

a) DT shall be a numeric type or an interval type.

b) If SUM isspecified andDT is exact numeric with scale S, then the declared type of theresult is an
implementation-defined exact numeric type with scale S.
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c) If AVGisspecified andDT is exact numeric, then the declared type of theresult is an
implementation-defined exact numeric type with precision not less than the precision of DT and
scale not |ess than the scale of DT.

d) If DT is approximate numeric, then the declared type of the resultis an implementati on-defined
approximate numeric type with precision not less than the precision of DT.

e) If DTisinterval, then the declared type of the result isinterval with the same precision asDT.

6. Rationale: Changesto <group by clause> have changed the treatment of <grouping operation>\Editorial -
Erroneous text not del eted.

Replace General Rules 3) h) and 3) i) with:

NOTE 78.1 — the value of <grouping operation> is computed by means of syntactic transormationsin 7.9 “<group by
clause>".

7. Rationale: Correcting the Feature Name of Feature T431 in the Conformiance Rules of <set function
specification>.

Replace Conformance Rule 7) with:

7) Without Feature T431, "Extended grouping capabilities’, conforming SQL language shall not contain a
<set function specification> that isa <grouping operation>.

8. Rationale: Provide consistent Conformance Rulesfor’comparison operations.
Replace Conformance Rule 8) with:

8) Without Feature S024, “Enhanced'structured types”, in a<general set function>, if MAX or MIN is
specified, then the <value expression> shall not be of an ST-ordered declared type.

Insert thefollowing Conformance Rule:

10)  Without Feature S024, “Enhanced structuredtypes”, if a <set qualifier> of DISTINCT is specified,
then the <valuesexpression> shall not be of ST-ordered declared type.

6.17 <numeric-value function>

1. Rationale)Clarify the declared type of <numeric value function>.
Replace,Syntax Rule 1) with:

1) If <position expression> is gecified, then the declared type of the result is an implementation-defined
exact numeric type with scale O (zero).

Reprace Syntax Rule 3) with:
3) If <extract expression> is gecified, then

Case:
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a) If <primary datetime field> does not specify SECOND, then the declared type of theresult is an
implementation-defined exact numeric type with scale O (zero).

by —Otherwise, the dectared type of the Tesutt S am mmprementation-gef et ex act TUmeTT type wWith
scale not less than the specified or implied <time fractional seconds predsion> or <interval
fractional seconds precision>, as appropriae, of the SECOND <primary datetime field> of the
<extract source>.
Delete Syntax Rules 4) and 5).
Replace Syntax Rules 6), 7), 8), 9), 10), 11) and 12) with:

6) If a <length expression> is specified, then the declared type of the result is an imphementati on-defined
exact numeric type with scale 0 (zero).

7) If <cardinality expression> is specified, then the declared type of theresultis' an implementation-
defined exact numeric type with scale 0 (zero).

8) If <absolute value expression> is pecified, then the declared type\of the result is the declared type of
the immediatdy contained <numericvalue expresson>.

9) If <modulus expression> is specified, then the declared type of each <numeric value expression> shall
be exact numeric with scale 0 (zero). The declared typewof the result is the declared type of the

immediately contained <numeric value expression diVisor>.

Delete Syntax Rules 10), 11) and 12).

6.18 <string value function>

1. Rationale Provide more meaningful keywords for the<regular expression substring function>.
In the Format, replace the production'for <regula expression substring function> with:

<regul ar expression~substring function> ::=
SUBSTRI NG <left paren> <character value expression>
SI M LAR <character value expression>
ESCAPE <esctape character> <right paren>

2. Rationale: Editorial. Standardise terminology.
Replace Syntax Rule 2) with:
2) The declared type, coercibility, and collation of <character value function> are the dedared type,
coercibility, and collation, regectively, of theimmediately contained <character substring function>,

<regular expression substring function>, <fad>, <form-of-use conversion>, <character translation>,
<trim function>, <specific type method>, or <character overlay function>.
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3. Rationale: A <character value function> that operates on a <character value expression> of character
large object should return character large object. Standardise terminology.

Replace Syntax Rule 4) with:
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4) If <character substring function> is specified, then:

a) Case:

i) If the declared type of <character value expresson> is fixed- ength character string or
variable-length character string, then the declared type of the <character substring function> is
variable-length character string with maximum length equal tothe fixed length or maximum
length of the <character value expresson>.

ii) Otherwise, the declared type of the<character substring function> is large object-character
string with amaximum length equal tothe maximum length of the <character value

expression>.

a.1) The character repertoire and form-of-use of the <character substring function>"are the same as the
character repertoire and form-of-use of the <character value expresson=.

b) The collation and the coercibility characteristic are determined as §pecified for monadic operators
in Subclause 4.2.3, “Rules determining collating sequence usage” »where the first operand of
<character substring function> plays the role of the monadicopéerand.

4. Rationale: A <characte value function> that operates on a <character value expression> of character
large object should return character |arge object. Standar dise ter minology.

Replace Syntax Rule 5) with:
5) If <regular expression substring function> is'specified, then:

a) The declared types of the <escape character> and the <character value expression>s of the <regular
expression substring function> shall be character string with the same character repertoire.

b) Case:

i) If the declared type of <character value expresson> is fixed- ength character string or
variable-lengthycharacter string, then the declared type of the <regular expression substring
function> i's variable-length character string with maximum length equal to the maximum
length ofithe first <character value expression>.

ii) Otherwise, the declared type of the <regular expression substring function> is large object
character string with a maximum length equal to the maximum length of the first <character

value expresson>.

b1) The character repertoire and form-of-use of <regular expression substring function> are the
same as the character repertoire and form-of-use of the first <character val ue expression>.

¢) The value of the <escape character> shall have length 1 (one).

d) The collation and the coercibility characteristic are determined as specified for monadic operators

in Subclause 4.2.3, “Rules determining collating sequence usage”, where the first operand of
<regular expresgon substring function> playsthe role of the monadic operand.

© ISO/IEC 2003 — All rights reserved

67


https://standardsiso.com/api/?name=eb4745ca741cda72167657cd45d11a95

ISO/IEC 9075-2:1999/Cor.2:2003(E)

5. Rationale: A <characte value function> that operates on a <character value expression> of character
large object should return character large object. Clarify thedistinction between character sts and
character repertoires.

Replace Syntax Rule 7) with:

7

If <form-of-use conversion> is gecified, then:

a) <form-of-use conversion> shall be simply contained in a <value expression> that isimmediately
contained in a <derived column> that isimmediately contained in a <select sublist> or, shall
immediately contain either a <simply value specification> that is a <host parameter(dame> or a
<value gecification> thatis a <host parameter specification>.

b) A <form-of-use conversion name> shall identify a form-of-use conversion;

c) Case:

i)

c.l)

If the declared type of <character value expresson> is fixeddength character string or
variable-length character string, then the declared type of\the result is variable-length character
string with implementation-defined maximum lengtht

Otherwise, the declared type of theresult is large-abject character string with implementation-
defined maximum length.

The character set of the result is the character set CS whose character repertoire isthe same as
the character repertoire of the <character value expression> and character encoding formis
that determined by the form-of-usé’econversion identified by the <form-of-use conversion
name>. The result has the Implieit coercibility characteristicand its collation is the character
set collation of CS.

6. Rationale: A <characte value function> that operates on a < character value expression> of character
large object should return character |arge object. Clarify thedistinction between character sts and
character repertoires.

Replace Syntax Rule 8) with:

8)

If <character'translation> is specified, then:

a) A-<translation nane> shall identify a character translation.

b)\ ~Case:

i)

i)

If the declared type of <character value expresson> is fixed- ength character string or
variable-length character string, then the declared type of the <character translation> is
variable-length character string with implementation-defined maximum length.

68

b.1)

Otherwise, the declared type of the <character trandlation> is large object character sfring with
implementation-defined maximum length.

The declared type of the <character translation> has a character set CSthat is the target

character set of the trandation. The result has the Implicit coercibility characteristic and its
collation is the character set collation of CS.
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7. Rationale: A <characte value function> that operates on a <character value expression> of character
large object should return character large object. Standardise terminology.

a)

b)

<)

d)

f)

4 9

[ Reprace Symax RUte 9y Wit

9) If <trim function> is specified, then;

If FROM is specified, then:

i) Either <trim specification> or <trim character> or both shall be specified.

ii) If <trim specification> is not specified, then BOTH isimplicit.

iii) If <trim character> is not specified, then "' isimplicit.

Otherwise, let SRC be <trim source>.
TRIM ( SRC)

is equivalent to
TRIM( BOTH' ' FROM SRC )

Case:

i) If the declared type of <character value-expresson> is fixed- ength character string or
variable-length character string, then the declared type of the <trim function> is variable-
length character string with maximum length equal to the fixed length or maximum length of

the <trim source>.

ii) Otherwise, the declared type of the <trim function> is large object character string with
maximum length equal'to the maximum length of the <trim source>.

If a <trim character>"is specified, then <trim character> and <trim source> shall be comparable.

The character repertoire and form-of-use of the <trim function> are the same as those of the <trim
source>,

Thé collation and the coercibility characteristic are determined as specified for monadic operators
in_Subclause 4.2.3, “Rules determining collating sequence usage”, where the <trim source> plays
the role of the monadic operand.

8. Rationale Clarifythe algorithm for <regular expression subgring function>.

Replace General Rules 4)c), 4)d) and 4)e) with:

If the length in characters of E isnot equal to 1 (one), then an exception condition is raised: data

d)

exception — invalid escape character.

If R does not contain exactly two occurrences of the tw o-character sequence consisting of E
followed by the <double quote> character, then an exception condition is raised: data exception —
invalid use of escape character.
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e) Let R1, R2, and R3 be the substrings of R, such that

"ROo='RI' || "E || " || 'R2 || "E || """ || 'R3

isTrue.

f) If any one of R1, R2 or R3 is not a zero-ength string and does not have the format of a <regular
expression>, then an exception condition is raised: data exception — invalid regular expression

g) |If the predicate

"¢ SIMLAR TO ' (R1)' || "(R2)" || '(R3)" ESCAPE 'FE

is not True, then the result of the<regular expression substring function> is the‘null value.
h) Otherwise, the result of the <regular expression substring function> is\computed as follows:

i) Let Sl bethe shortest initial substring of C such that there i§.asub-string S23 of C such that the
following <search condition> is True:

"¢ o='s1' || 's23 AND

'51' SIMLAR TO ' RI' ESCAPE 'E' AND
' 523 SIMLAR TO ' (R2)(R3)' ESCAPE’; E'

ii) Let S3 be the shortest final substring of S23 such that there is a sub-string S2 of S23 such that
the following <search condition> is True:

's23 ="'s2 || 's3 AND
's2" SIMLAR TO ' R2" ESEAPE 'E' AND
'S3 SIMLAR TO ' R3 .ESCAPE ' E'
iii) Theresult of the <regular expression substring function> is S2.
9. Rationale: Editorial.
Replace General Rule 5) c)ii)-with:
5) c) ii) If LOWER is specified, then the result of the <fold> is a copy of Sin which every upper case

character that has a corresponding lower case character or characters in the character set of S
and every title case character that has acorresponding lower case character or charactersin the

character set of Sisreplaced by that lower case character or characters.

10. Rationale: Remove ambiguity caused by the fact that the result of case folding may be of a different length in
characters than the source string.

Replace General Rule 5) with:

5) If <fold> is gecified, then:

a) Let She the value of the <character val ue expression>.

b) If Sisthe null value, then the result of the <fold> is the null value.
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c) Let FRML be the length or the maximum length in charactersof thedeclared type of <fold>.

d) Case:

i) If UPPER is specified, then let FR be a copy of Sin which every lower case character that has
a corresponding up per case character or characters in the character set of Sand every title casé
character that has a corresponding upper case character or characters in the character set of, Sis
replaced by that upper case character or characters.
ii) If LOWER isspecified, then let FR be a copy of Sin which every upper case character that has
a corresponding low er case character or characters in the character set of Sand(@very title case
character that has a corresponding lower case character or characters in the gharacter set of Sis
replaced by that lower case character or characters.
e) Let FRL be the length in characters of FR.
f) Case:
i) If FRL islessthan or equal to FRML, then the result of the\<fold> is FR.
ii) If FRL is greater than FRML, then the result of the<fold> isthe first FRML characters of FR.
If the declared type of FRis fixed length, thenthe-result is padded on the right with ( FRML -
FRL ) <space>s. If any of the right-most FRE-FRML characters of FR are non-<space>
characters, then a completion condition isaised: warning — string data, right truncation.
11. Rationale: Double double quotes when constructingdelimited identifier string .
Replace General Rule 9) with:
9) If <specific type method> is specified, then:
a) LetV bethevalue of the <user-defined type vd ue expression>.
b) Case:
i) If Visthenull value, then RV is the null value.
ii) OQtherwise:
1) Let UDT be the most specific type of V.
2) Let UDTN be the <user-defined type name> of UDT.
3) Let CN be the <catalog name> contained in UDTN, let SN be the <unqualified schema
name> contained in UDTN, and let UN be the <qualified identifier> contained in UDTN.

Let CND, SND and UND be CN, SN and UN, respectively, with every occurrence of
<double quote> replaced by <doublequote symbol>. Let RV be:

"CND"."SND"."UND"

c) Theresult of <specific type method> isRV.
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12. Rationale: Editorial.

Replace Conformance Rule 3) with:

3) Without Feature T042, “Extended LOB data type support”, conforming SQL language shall not contain
any <blob valuefunction>.

6.19 <datetime value function>

1. Rationale: Correctthe use of general containment
Replace General Rule 3) with:

3) Let Sbe an <SQL procedure statement> that is not generally contained in a <triggered action>. All
<datetime value function>s that are contained in <value expression>s that-aré generally contained,
without an intervening <routine invocation> whose subject routinesdo-not-include an SQL function,
either in Swithout an intervening <SQL procedure statement> or in@n'<SQL procedure statement>
contained in the <triggered action> of a trigger activated as a conseguence of executing S, are

effectively evaluated simultaneously. The time of evaluation of a-<datetime value function> during the
execution of S and its activated triggers is implementation-dependent.

6.20 <interval value function>

1. Rationale: Editorial - typographical error.
Replace Syntax Rule 1) with:

1) If <interval absolute value function>is specified, thenthe declared type of the result is the declared
type of the <interval value expression>.

Replace General Rule 1) with:

1) If <interval absolute value function> is specified, then let N be the value of the <interval value
expression>.

Case:

a) NS the null value, then the result is the null value.
b)) If N3 0 (zero), then the result is N.

c) Otherwise, theresult is-1*N.

27~ Rationale: Editorial.

HES
T
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MRTPIALT CUTNMuUTrimarictc Tiurc L) VittT.

1) Without Feature FO52, “Intervals and datetime arithmetic”, conforming SQL shall contain no <interval
value function>.
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6.22 <cast specification>

1. Rationale: Editorial.

Replace Syntax Rule 4) with:

4) Let C be some column and let CO be the <cast operand> of a <cast specification> CS. C is a leaf
column of CSif CO consists of a single column reference that identifies C or of asingle <cast
specification> CS1 of which C is aleaf column.

2. Rationale: Editorial.
Replace the introductory paragraph of Syntax Rule 6) with:

6) If the <cast operand> is a <value expression>, then the valid combinations ©fyTD and SD in a <cast
specification> are given by the following table. “Y ” indicates that the combination is syntactically valid
without restriction; “M” indicates that the combination is valid subject'to other Syntax Rulesin this
Subclause being satisfied; and “N” indicates that the combination i5\n6t valid:

3. Rationale Onlycheckfor user-defined casts if <cag operand> js\a<'value expression>.

Replace Syntax Rule 11) with:

11)  If the <cast operand> is a <value expression> and'if either SD or TD is a user-defined type, then there
shall be a datatype P such that:

a) Thetype designator of P isin the typeprecedence list of SD.

b) Thereisauser-defined cast CRgwhose user-defined cast descriptor includes P as the source data
type and TD as the target data type.

¢) Thetype designator of\no other datatype Q that isincluded as the source data type in the user-
defined cast descriptor'of some user-defined cast CF that has TD as the target data type precedes
the type designatorof P in the type precedence list of SD.
NOTE 84 — Source typeis defined in Subclause 4.8, “User-defined types”.
Replace Syntax Rulg 12) with:

12)  If the'<cast operand> is a <value expression> and if either SD or TD is areference type, then:

a) Let RTSD and RTTD be the referenced types of SD and TD, respectively.

b) If <datatype> is specified and contains a <scope clause>, then let STD be that scope. Otherwise,
let STD, possibly empty, be the scope included in the reference type descriptor of SD.

i) Thereisauser-defined cast CF, whose user-defined cast descriptor includesP as the source
datatype and TD as the target data type.
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ii) No other data type Q that is included as the source data type in the user-defined cast descriptor
of some user-defined cast CF, that has TD as the target data type precedes P in the type
precedence list of SD.

4. Rationale: Editorial.
Replace Syntax Rule 13) c) with:

13) ¢) CAST (VALUEASETD)
where VALUE is a <value expresson> of declared type ESD, shall be avdid <cast specification>.

5. Rationale Onlycheckfor user-defined casts if <cag operand> is a <value expression>.
Replace Access Rule 2) with:
2) If the <cast operand> is a<value expression> and if either SD or TD is auser-defined type, then
Case:
a) If <castspedfication>is contaned, withoutan intervening-<SQL routine spec> that specifies SQL
SECURITY INV OKER, in an <SQL schema statement>, then the applicable privileges of the
<authorization identifier> that owns the containing schema shall include EXECUTE on CF,.

b) Otherwise, the current privileges shall include EXECUTE on CF,

NOTE 86 — “applicable privileges” and “current privileges” are defined in Subclause 10.5,
“<privileges>".

6. Rationale: General Rule 3) and all of the following General Rules are only applicable if the <cast operand>
is a <value expression> whose value is'not null.

Replace General Rule 2) with:
2) Case:

a) |If the <castioperand> specifiesNULL, then TV is the null value and no further General Rules of
this Subclause are applied.

b) If-the/<cast operand> specifiesan <empty specification>, then TV is an empty collection of
declared type TD and no further Generd Rules of this Subclause are applied.

¢) If SVisthe null value, then TV is the null value and no further General Rules of this Subclause are
applied.

d) Otherwise, let TV be the result of the <cast specification> as specified in the remaining General
Rules of this Subclause.

74

7. Rationale: Avoid an infinite regress.
Replace General Rule 3)c) with:

3) c) Case:
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i) If TD isauser-defined type, then TV isTR.

ii) Otherwise, TV isthe result of

CAST (TRASTD)
8. Rationale: Standardise terminology.
Replace General Rule 8) a)i) with:

8) a) i) If Ycontainsany <SQL language character> that is not in the character repertoire ef TD, then
an exception condition is raised: data exception —invalid character value for-cast.

Replace General Rule 8) b)iii) 1) with:

8) b) iii) 1) If Y contains any <SQL language character> that is not in thelcharacter repertoire of TD,
then an ex ception condition is raised: data exception — invalid character value for cast.

9. Rationale: Improve wording.
Replace General Rule 8) d) with:

8) d) If SD isafixed-length bit string or variable-length\bit string, then let LSV be the value of
BIT_LENGTH(SV) and let B be the BIT_LENG TH of the character with the smallest
BIT_LENGTH in the form-of-use of TD. Let.PAD be the value of the remainder of the division
LSV / B. Let NC be a character whose bits'all have the value 0 (zero).

If PAD is not 0 (zero), then append’(B - PAD) O-valued bits to the least significant end of SV; a
completion condition is raised: warning — implicit zero-bit padding.

Let SVC be the possibly padded value of SV regarded as a character string without regard to valid
character encodings and let LTD Sbe a character string of LTD characters of value NC charactersin
the form-of-use of TD.

TV isthe result of

SUBSTRI'NG ( svc || Lrps FROM 1 FOR LTD )

Case;

) If thelength of TV isless than the length of SVC, then a completion condition israised:
warning — string data, right truncation.

ii) If thelength of TV is greater than the length of SVC, then a completion condition israised:
warning — implicit zero-bit padding.

10. Rationale: Standardise ter minology.

Replace General Rule 8) €)i) with:

8) e) i) If Y containsany <SQL language character> that is not in the character repertoire of TD, then
an exception condition is raised: data exception —invalid character value for cast.
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Replace General Rule 9) a)i) with:

9) a) i) If Ycontainsany <SQL language character> that is not in the character repertoire of TD, then

AT EXCEP O COMAtion 1S Tarsed: data exception — mvatd character vatue for cast.
Replace General Rule 9) b)iii) 1) with:

9) b) iii) 1) If Y contains any <SQL language character> that is not in the character repertoire of TD4
then an ex ception condition is raised: data exception — invalid character value for{cast.

11. Rationale: Improve wording.
Replace General Rule 9) d) with:
9) d) If SD isafixed-length bit string or variable-length bit string, then let LSV 'be the value of
BIT_LENGTH(SV) and let B be the BIT_LENGTH of the character with the smallest
BIT_LENGTH in the form-of-use of TD.

Let PAD be the value of the remainder of the division LSV /B

If PAD is not O (zero), then append (B - PAD) 0-valued:bits to the least significant end of SV; a
completion condition israised: warning — implicit zero-bit padding.

Let SVC be the possible padded value of SV regarded as a character string without regard to valid
character encodings.

Case:
i) If CHARACTER_LENGTH(SVC) is not greater than MLTD, then TV is SVC.

ii) Otherwise, TV isthe result of
SUBSTRI NG (. .§V€ FROM 1 FOR MLTD )

If the length of .TVis less than the length of SVC, then a completion condition is raised: warning —
string datas.right truncation.

12. Rationale: Standardise terminology.
Replace General"Rule 9) e) i) with:

9) €)/ i) If Y contains any <SQL language character> that is not in the character repertoire of TD, then
an exception condition israised: data exception —invalid character value for cast.

13., Rationale: Improve wording.

Replace General Rule 11) with:

11)  If TD isfixed-length bit string, then let LTD be the length in bits of TD. Let BLSV be the result of
BIT_LENGTH(SV).

Case:
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a) If BLSVisequal toLTD, then TV is SV regarded as a bit string with alength in bits of BLSV.

b) If BLSV islargerthan LTD, then TV isthefirst LTD bits of SV regarded as a bit string with alength

T Ortsof T D, anmd - a Comptet o cComaition 1S TarSed Wartimng — String dats, Tighttromncation:
c) If BLSVissmallerthan LTD, then TV is SV regarded as a bit string extended on the right with LTD
- BLSV bits whose values are all 0 (zero) and a completion condition is raised: warning —implicit
zero-bit padding.
Replace General Rule 12) with:

12) If TD isvariable-length bit string, then let MLTD be the maximum length in bits of TD<Let BLSV be
theresult of BIT_LENGTH(SV).

Case:

a) If BLSVislessthan or equal to MLTD, then TV is SV regarded as & bit string with a length in bits
of BLSV.

b) If BLSV islargerthan MLTD, then TV isthe first MLTD bits of SV regarded as a bit string witha
length in bits of MLTD and a completion condition is raised: warning — string data, right
truncation.

14. Rationale: Editorial.
Replace General Rule 16) d) with:

16) d) IfSDisTIMESTAMP WITH TIME.Z ONE, then the U TC component of TV is the hour, minute,
and second <primary datetime field>s of SV, with implem entation-defined rounding or truncation if
necessary, and the time zone cemponent of TV is the time zone displacement of SV.

15. Rationale: Editorial.
Replace General Rule 21) with:
21) If the <cast setification> contains a <domain name> and that <domain name> refers to adomain that

contains a sdemain constraint> and if TV does not satisfy the <check constraint definition> of the
<domain.constraint>, then an exception condition is raised: integrity constraint violation.

6.23 <value-¢xpression>

1. Rationale Correct the dedared datatypeand value of <value expression primary>.
Replace Syntax Rule 2) with:

2) The declared type of a <value expression primary> is the declared type of thesimply contained

<unsigned value specification>, <column reference>, <set function specification>, <scala subquery>,
<case expression>, <value expression>, <cast specification>, <subtype treatment>, <attribute or
method reference>, <reference resolution>, <collection value constructor>, <field reference>, <element
reference>, <method invocation>, or <static method invocation>, or the effectivereturns typeof the
immediately contained <routine invocation>, regectively.

© ISO/IEC 2003 — All rights reserved

77


https://standardsiso.com/api/?name=eb4745ca741cda72167657cd45d11a95

ISO/IEC 9075-2:1999/Cor.2:2003(E)

2. Rationale: Define possibly non-deter ministic <value expression>

Insert thefollowing Syntax Rule:

9) A <value expression> or <nonparenthesized value expression primary> is possibly non-deterministic if
it generally contains any of the following:

a) A <datetime value function>.

b) A <cast specification> whose result type is datetime with time zone and whose <cast operand> has
declared type that is not datetime with time zone.

c) A <dateimefactor> that Smply containsa <datetime primary> whose declared type isdatetime
without time zone and that simply contains an explicit <time zone>.

c.1) An <interval value expression> that computes the difference of axdatetime value expression>
and a <datetime term>, such that the declared type of one operand is datetime with time zone
and the other operand is datetime without time zone.

c.2) A <comparison predicate> , <overlaps predicate>, qri<distinct predicae> simply containing
<row value predicand>s RVP1 and RVP2 such thatthe declared types of RVP1 and RVP2 have
corresponding constituents such that one constituent is datetime with time zone and the other is
datetime without time zone.

NOTE 86.1 — Thisincludes <between predicate> because of a syntactic transformation to
<comparison predicate>.

c.3) A <quantified comparison predicate> or a <match predicate> simply containing a <row value
predicand> RVP and a <table subquery> TS such that the declared types of RVP and TS have
corresponding constituents such that one constituent is datetime with time zone and the other is
datetime without time zone:

NOTE 86.2 — Thisineludes <in predicate> because of a g/ntactic transformationto <quantified
comparison predicate>

d) A <value spedfication> that is CURRENT_USER, CURRENT_ROLE, SESSION_USER,
SYSTEM_USER, or CURRENT_PATH.

e) A <routihejinvocation> whose subject routine is an SQL-invoked routine that is possbly non-
deterministic.

f) “A'<set function specification> that specifies MIN or MAX and that simply contains a <value
expression> whosedeclared type is based on a character string type, user-defined type, or datetime
with time zone.

g) A <query specification> or <query expresson> that ispossibly non-deterministic.

h) A <cast specification> whose result type is an array type CT1 such that the dedared element type
of CT1 is datetime with time zone and whose <cast operand> has declared type that is an aray

type CT2 such that the declared element type of CT2 is not datetime with time zone.
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3. Rationale Correct the ded ared datatypeand value of <value expression primary>.

Replace General Rule 5) with:

5) The value of a <value expression primary> is the value of the simply contained <unsigned value
specification>, <column reference>, <set function specification>, <scalar subquery>, <case
expression>, <valueexpression>, <cast specification>, <subtype treatment>, <collection value
constructor>, <field reference>, <element reference>, <method invocation>, <static method
invocaion>, <routine invocation>, or <atribute or method reference>.

6.24 <new specification>

1. Rationale: Correct namespace problems associated with methods used to initialize newl y“constructed
structured type values.

In the Format, replace the production for <new invocation> with:
<new invocation> ::=
<method invocation>

| <routine invocation>

2. Rationale: Correct namespace problems associated with méthods used to initialize newly-constructed
structured type values.

Replace Syntax Rule 3) with:
3) Case:
a) If the <new specification> isafdhe form
NEW RN( )
then:
Case:
i) If Sdoes not include the descriptor of a constructor method whose method name is equivaent

to MN and whose unaugmented parameter list is empty, then the <new specification> is
equivalent to the <new invocation>

RN( )

ii) Otherwise, the <new specification> isequivalent to the <new invocation>

RN( ). MN( )

b)Y Otherwise the <new cpnr\ifi cation>
7

NEW RN( al, a2, ..., an)

is equivalent to the <new invocation>
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RN().MN( al, a2, ..., an)

3. Rationale: Editorial.

Replace Conformance Rule 1) with:

1) Without Feature S023, “Basic structured types”, conforming SQL language shall not contain any <new
specification>.

6.25 <subtype treatment>

1. Rationale: Resolveincorrect duplication of BNF non-terminal symbol.
Replace the Format with:

<subtype treatment> ::=
TREAT <l eft paren> <subtype operand>
AS <target subtype> <right paren>

<subtype operand> ::= <val ue expression>

<target subtype> ::=
<user-defined type>

2. Rationale: Correctly specify the conditions under which an exception is raised.
Replace General Rules 2) and 3) with:
2) Case:
a) If Visthe null value, then-the value of the <subtype treatment> is the null value.
b) Otherwise,
i) If the mast’specific type of V isnot a subtype of DT, then an exception condition israised:
invaliditarget type specification.
NOTE 107 — ‘*most specific type’’ is defined in Subclause 4.8.3, ‘* Subtypes and supertypes'’.
ii)- \The value of the <subtype treatment> is V.
3. Ratiopales Editorial.

Replace Conformance Rule 1) with:

1) Without Feature S161, “ Subtype treatment”, conforming SQL Language shall contain no <subtype
treatment>.

80
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6.26 <numeric value expression>

1. Rationale: Clarify the declared type of <numeric value expression>

Replace Syntax Rule 1) with:
1) If the declared type of both operands of a dyadic arithmetic operator isexact numeric, then the declared
type of the reault is an implementation-defined exact numeric type, with precision and scale detefmined
as follows:

a) Let Sl and S2 be the scale of the first and second operands respectively.

b) The precision of the result of addition and subtraction isimplementation-defined; and the scale is
the maximum of S1 and S2.

c) The precision of the result of multiplication is implementation-defjned,/and the scale is S1+ S2.
d) The precision and scde of the result of division is implementation-defined.
Replace Syntax Rule 2) with:

2) If the declared type of either operand of a dyadic arithmetic operator isapproximate numeric, then the
declared type of the result is an implementation-defined approximate numeric type

2. Rationale: Editorial.
Replace General Rule 5) with:
5) If the most spedfic type of the result,0f an arithmetic operation is exact numeric, then

Case:

a) If the operator is.nat.division and the mathematical result of the operation is not exactly
representable with-the precision and scale of the result data type, then an exception condition is
raised: data éxception — numeric valueout of range.

b) If the gperator is divison and the approximate mathematical result of the operation represented
with'the precision and scal e of the result data type loses one or more |leading significant digitsafter

rounding or truncating if necessary, then an exception condition is raised: data exception —
numeric value out of range. The choice of whether to round or truncate is implementation-defined.

6.27 Zstring value expression>

L~ Rationale: Clarify the distinction between character sets and character repertoires.

Replace Syntax Rule 2) with:

2) Character strings of different character repertoires shall not be mixed in a <character value
expression>.
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2.1) The character set of a <character value expression> is that character set of its character string operands
that has the character encoding form with the highest precedence.

Replace Syntax Rule 3) with:
3) Case:
a) If <concatenation> is specified, then:

Let D1 be the declared type of the <character value expression> and let D2 be the déclared type of

the <character factor>. L et M be the length in characters of D1 plus the length in.Characters of D2.

Let VL be the implementation-defined maximum length of a variable-length cha.acter string, let

LOL be the implementation-defined maximum length of alarge object chatacter string, and let FL

be the implementati on-defined maximum length of a fixed-length character string.

Case:

i) If the declared type of the<character value expression>"or\<character value expression> or
<character factor> is large object character string, thén-the declared type of the
<concatenation> is large object character string with maximum length equal to the lesser of M
and LOL.

ii) If the declared type of the<character valde’expression> or <character factor> is variable-
length character string, then the declaréd\type of the <concatenation> is variable-length
character string with maximum length*equal to the lesser of M and VL.

iii) If the declared type of the <character value expression> and <character factor> is fixed-length
character string, then M shalinot be greater than FL and the declared type of the

<concatenation> isfixedslength character string with length M.

b) Otherwise, the declared type of the<character value expression> is the declared type of the
<character factor>,

3. Rationale Indudecharacter large object in the description of the effects of <concatenation>.
Replace General Rule-2).with:

2) If <concatenation> is specified, then let S1 and S2 be the result of the <character value expression> and
<character factor>, respectively.

Case:
a) |If either S1 or S2 is the null value, then the result of the <concatenation> is the null value.

b) Otherwise, let Sbe the string consisting of Sl followed by S2 and let M be the length of S.

Case:

i) If the most specific type of either S1 or S2 is large object character string, then let LOL be the
implementation-defined maximum length of a large object character string.
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Case:

1) If Mislessthan or equal to LOL, then the result of the <concatenation> is Swith length M.

2) If M is greater than LOL and the right-most M characters of Sare all the <space> character,
then the result of the <concatenation> isthe first LOL characters of Swith length LOL.

3) Otherwise, an exception condition is raised: data exception — string data, right truneation.

ii) If the most specific type of either S1 or S2 is variable-length character string, thenlet-VL be the
implementation-defined maximum length of a variable-length character string.

Case:
1) If M islessthan or equal to VL, then the result of the <concatenation> is Swith length M.

2) If M is greater than VL and the right-most M characters of (S are all the <space> character,
then the result of the <concatenation> isthe first VL characters of Swith length VL.

3) Otherwise, an exception condition is raised: dataexception — string data, right truncation.

iii) If the most spedfic typesof both S1 and S2 are fixeéd-length character string, then the result of
the <concatenation> is S.

6.28 <datetime value expression>

1. Rationale: Reword to avoid problem when the'result does not have multiple components.
Replace General Rule 6) with:

6) If a <datetime value expressian> immediately contains the operator <plus sign> or <minus sign>, then
the time zone component;if-any, of the result is the same as the time zone component of the
immediately contained <datetime term> or <datetime value expression>. Theresult (if the result typeis
without time zone) or the UTC component of the result (if the result type iswith time zone) is
effectively evaluated as follows:

a) Case:

i) If <datetime value expression> immediately contains the operator <plus sign> and the
<interval value expression> or <interval term> is not negative, or if <datetime value
expression> immediately contains the operator <minus sign> and the <interval term> is
negative, then successive <primary datetime field>s of the<interval value expression> or
<interval term> are added to the corresponding fields of the <datetime value expression> or
<datetime term>.

ii) Otherwise, successive <primary datetime field>s of the <interval value expression> or

<interval term> are subtracted from the corresponding fields of the <datettme value
expression> or <datetime term>.

© ISO/IEC 2003 — All rights reserved

83


https://standardsiso.com/api/?name=eb4745ca741cda72167657cd45d11a95

ISO/IEC 9075-2:1999/Cor.2:2003(E)

b) If, after the preceding step, any <primary datetime field> of the result is outside the permissible
range of values for the field or the result is invalid based on the natural rules for dates and times,
then an ex ceptlon co ndltlon |s raised: data excepti on — dateti me fleld overflow.

NOTES88—
for datetlmeflelds”

6.29 <interval value expression>

1. Rationale: Provide missing specification for leading field precision.
Replace Syntax Rule 2) with:
2) Case:

a) If the <interval value expresson> simply containsan <interval qualifier3 [Q, then the declared
type of theresultis INTERVAL 1Q.

b) If the <interval value expression> is an <interval term>, then.thefesult of the <interval value
expression> contains the same interval fields as the <intewval_primary>. If the <interval primary>
contains a seconds field, thenthe result s fractional seconds precision is the same as the <intervd
primary>’s fractional seconds precision. The result’s <interval leading field precision> is
implementation-defined, but shall not be smaller than the<interval leading field precision> of the
<interval primary>.

c) If <interval term 1> is specified, then the résult contains every interval field that is contained in the
result of dther <interval value expression*1> or <interval term 1>, and, if both contain a seconds
field, then the fractional seconds pred'sion of the result is the greater of the two fractional seconds
precisions. The <interval leading.field precision> is implementation-defined, but shall be sufficient
to represent all interval valuesWith the interval fieldsand <interval leading field precision> of
<interval value expression I>'as well as all interval values with the intervd fieldsand <interval
leading fidd precision>‘ef-<interval term 1>.

2. Rationale: Editorial.
Replace General Rule 3) with:
3) If IP isan <interval primary>, then

Case!

a)/ If IP immediaely contains a <value expression primary> VEP, then the value of IP is the value of
VEP.

b) If IPisan <interval value function> I VF, then the value of IP isthe value of IVF.
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6.30 <boolean value expression>

1. Rationale: Correct use of undefined non-terminal.

Replace Syntax Rule 1) and 2) with:
1) The declared type of a <nonparenthesized value expression primary> shall be boolean.

2) If NOT is specified in a <boolean test>, then let BP be the contained <boolean primary> and let"TV be

the contained <truth value>. The <boolean test> isequivalent to:
( NOT ( BPIS TV) )

Replace Syntax Rule 3) b) with:

b) If BVE is a <parenthesized boolean value expression> and the immediately contained <boolean
value expression> is a known-not-null condition for X, then BVE is a’known-not-null condition for
X.

b.1) If BVE is a <nonparenthesized val ue expression primary>) then BVE is not a know n-not-null
condition for X.

7.1 <row value constructor>

1. Rationale: Specify Syntax Rules for “ contextually typed” terms.
Insert the following Syntax Rules:

4.1) A <contextually typed row value conStructor element> immediately contained in a <contextually typed
row value constructor> shall not bea <value expression> of the form “<left paren> <value expression>
<right paren>"

NOTE 93.1 — This Rule removes asyntactic ambiguity. A <antextually typed row value constructor> of this

form is permitted, but is parsed in the form “ <left paren> <contextually typed row value constructor list> <right
paren>".

4.2) A <contextually.typed row value constructor element> immediately contained in a <contextually typed
row value constructor> shall not be a <value expression> thatis a <row value expresson>.
NOTE 93.2. - This Rule removes a syntactic ambiguity, since otherwise a <contextually typed row value
constructor> could be a <row value expresson>, and a <row value expression> could ke a <contextually typed
row ValUe constructar>.

4.3) ~ ket CTRVC be the <contextually typed row value constructor>. The declared type of CTRVC isarow
type described by asequence of (<field name>, <data type>) pairs, corregponding in order to each
<contextually typedrow value constructor element> X simply containedin CTRVC. The datatypeis
the declared type of X and the <field name> is implementation-dependent and not equivalent to the
<column name> name of any column or field, other than itself, of atable referenced by any <table
reference> contained in the SQL -statement.

4.4) The degree of a <contextually typed row value constructor> is the degree of its declared type.
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2. Rationale remove an ambiguity caused by thefactthata <predicate> is a<boolean value expression>;
also, make the predicates non-associative.

—tsert thefottowmg - Syntax RUE:

4.5) A <row value constructor> smply contained in a <row value expression> simply contained in a
<predicate> shall not be a <row value constructor element> that is a<predicate>.

3. Rationale: remove an ambiguity caused by the implicit promotion of scalars to rows. The implicitjpramotion
isonly desired in two contexts: predicates and <table value constructor>s.

Insert thefollowing Syntax Rule:

4.6) A <row value constructor> that is not simply contained in a <predicate> or a <tablée value constructor>
shall nat be a <row value constructor element>.

4. Rationale: Supply missing Conformance Rules for <contextually typed row value constructor>
Insert the following Conformance Rules:
5) Without Feature F641, “Row and table constructors”, a <céntextually typed row v alue constructor>
that is not simply contained in a <contextually typed tablewalue constructor> shall not contain more

than one <row value constructor element>.

6) Without Feature F641, “Row and table constructers”’, a <contextually typed row v alue constructor>
shall not be a<row subquery>.

7.2 <row value expression>

1. Rationale: correct some ambiguities

In the Format replace the production-for <row value special case> with:

<row val ue speci al, ease> ::=
<nonparent hési‘zed val ue expression primary>

2. Rationale: correct some ambiguities
Replace General-Rule 1) with:

1) A _<row value special case> specifies the row value denoted by the <nonparenthesized value expression
primary>.

86

© ISO/IEC 2003 — All rights reserved



https://standardsiso.com/api/?name=eb4745ca741cda72167657cd45d11a95

ISO/IEC 9075-2:1999/Cor.2:2003(E)

7.3 <table value constructor>

1. Rationale: Correctthe definition of possibly non-deter ministic.

Replace Syntax Rule 3) with:

3) A <table value constructor> or a <contextually typed table value constructor> ispossibly non-
deterministic if it generally contains a possbly non-deterministic <value expresson>.

2. Rationale: Editorial.
Replace Syntax Rule 4) with:

4) Let TVC be some <table value constructor> consisting of n <row vdue expression>s or ome
<contextually typed table value constructor> consisting of n <contextually typed row value
expression>s. Let RVE;, 1 (one) £ i £ n, denote thei-th <row value expresson> or thei-th
<contextually typed row value expression>. The row type of TVC isdetermined by applying Subclause
9.3, ‘‘Data types of results of aggregations’’, to the row types RVE;\"(one) £ i £ n.

3. Rationale: Use the correct non-terminal symbols.
Replace Conformance Rule 1) with:

1) Without Feature F641, “Row and table constructors”, the <contextually typed row value expression
list> of a <contextually typed table value congiuctor> shall contain exactly one <contextually typed
row value constructor> RVE. RVE shall beef the form “(<contextually typed row value constructor
element list>)".

4. Rationale: Supply missing Conformance Rules for <contextually typed table value constructor>
Insert the following Conformance Rules.

3) Without Feature F641; “Row and table constructors”, the <contextually typed row value expression

list> of a <contextually’typed table value condructor> shall contain exactly one <contextually typed

row value construetor> RVE. RVE shall be of the form “(<contextually typed row value constructor
element list>)""

7.6 <table reference>

1. Rationalg” Use cor rect containment. Treat a collection of arow type differently than a collection of any
otherdata type. Fix the equivalence of CDT and ELDT, which actually is the equivalence of TR and ELDT.

Replace Syntax Rules 1) and 2) with:

1) If a <table reference> TR simply contans a <collection derived table> CDT, then let C be the

<collection vvalue expre on mo containedin CD et CN - be the <correlation name> simp
contained in TR, and let TEMP be an <identifier> that isnot equivalent to CN nor to any other
<identifier> contained in TR. Let ET be the element type of the declared type of C.

a) Let N1 and N2 be two <column name>s that arenot equivalent to one another norto CN, TEMP, or
any other <identifier> contained in TR.
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b) Let RECQP be:

W TH RECURSI VE TEMP ( N1, N2 ) AS
( SELECT f"[’l] AS_ NI 1 AS N2

FROM ( VALUES( 1) ) AS cn
WHERE O < CARDI NALITY( C)
UNI ON
SELECT ([ n2+1] AS N1, N2+1 AS N2
FROM TEMP
WHERE N2 < CARDI NALITY( ¢)
)

c) Case:
i) If TR specifies a <derived column list>DCL, then
1) Case:
A) If CDT specifiesWITH ORDINALITY, then

Case:

(one) <column name>s.
I1) Otherwise, DCL shall contain2 <column name>s.
B) Otherwise,

Case:

<columnipname>s.
II) Otherwise, DCL shall contain one <column name>.
2) Let PDCLP be:
(DCL)
i) Otherwise,
Case:
1) If ET isarow type, then

A) Let DET be the degree of ET.

1) If ET isarow type, then let DET be the'degree of ET. DCL shall contain DET + 1

1) If ET isarow‘type, then let DET be the degree of ET. DCL shall contain DET

B) Fori, 1£1 £ DET, let FN; be the name of thei-th field in ET.
C) Case:

) If CDT specifiesWITH ORDINALITY, then let PDCLP be
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( FN,, FN,, ..., FN,, N2)

II) Otherwise, let PDCLP be

2)

( FN,, FN,, ..., FNu,)

2) Otherwise, let PDCLP be a zero-length string.

d) Case:

i) |If CDT specifiesWITH ORDINALITY, then
Case:

1) If ET sarow type, then let ELDT be:

LATERAL ( RECQP SELECT NI.*, N2 FROM TEMR.)
AS CN PDCLP

2) Otherwise, let ELDT be:
LATERAL ( RECQP SELECT * FROM TEMP ) AS CN PDCLP
ii) Otherwise,
Case:
1) If ET isarow type, then let ELDT be:
LATERAL ( RECQPR~SELECT NI1.* FROM TEMP ) AS CN PDCLP
2) Otherwise, let ELPT be:
LATERALC (* RECOP SELECT N1 FROM TEMP AS ) CN PDCLP
e) TRisequivalenttothe<table primay> ELDT.
A <correlatian name> simply contained in a <table reference> TR is exposed by TR. A <table or query

name> simply containedin a <table reference> TR is exposed by TR if and only if TR does not specify
a <correlation name>.

2. Rational€.) The scope of an exposed table name or correlation name must include the <order by clause> of a
simpletable query. U se correct containment.

Replace Syntax Rule 3) with:

3)

Case:

a) If a<tablereference> TRis contained in a <from clause> FC with no intervening <query
expression>, then the scope clause SC of TR is the <select statement: single row> or innermost
<query specification> that contains FC. The scope of the exposed <correlation name> or exposed
<table or query name> of TR is the <seled list>, <where clause>, <group by clause>, and <having
clause> of SC, together with every <laterd derived table> that issimply containedin FC and is
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preceded by TR, and every <collection derived table> that is simply contained in FC and is
preceded by TR, and the <join condition> of all <joined table>s contained in SC that contain TR. If
SC is the <query specification> that is the <query expression body> of a simple table query STQ,

e the SCopE Of the EXpUSEd <COTTE Al oM TTaIme= 0r EXPOSEd <tapieor query e atSo Meiudes |
the <order by clause> of STQ.

b) Otherwise, the scope clause SC of TR is the outermost <joined table> that contains TR with no
intervening <query expression>. The scope of the ex posed <correlation name> or exposed <table
or query name> of TR is the <join condition> of SC and of all <joined table>s contained-n.SC that
contain TR.

3. Rationale: supply correct rulesfor equivalency of <table name>s, <query name>s and <gotrelation
name>s.

Replace Syntax Rules 4) and 5) with:

4) A <tableor query name> that isa <table name> that isexposed by a <table reference> TR shall not be
equivalent to any other <table or query name> that is a <table name>that is exposed by a <table
reference> with the same scope clause as TR.

4.1) A <tableor query name> that isa <query name> that isexposed by a <table reference> TR shall not be
equivalent to the <qualified identifier> of any <table or query name> that is a <table name> that is
exposed by a <table reference> with the same scope-chause as TR, and shall not be equivalent to any
other <table or query name> that is a<query namé> that is exposed by a <table reference> with the
same scope clause as TR.

5) A <correlation name> tha is exposed by a'<table reference> TR shall not be equivalent to any other
<correlation name> that is exposed by, a<table reference> with the same scope clause as TR and shall
not be equivalent to the <qualified jdentifier> of any <table or query name> that is a <table name> that
is exposed by a <table reference>with the same scope clause as TR, and shall not be equivalent to any
<table or query name> tha isa<query name>thatis exposed by a <tablereference> withthe same
scope clause as TR.

4. Rationale: Use cor rect containment.

Replace Syntax Rules 6).and 7) with:

6) A <tableor-guery name> simply contained in a <table reference> TR has a scope clause and scope
defined by that <table reference> if and only if the <table or query name> is exposed by TR.

7) IR simply contans <only spec> OS and thetable identified by the <table or query name> TN is not a
typed table, then OSis equivalentto TN.

Replace Syntax Rule 11) with:

11) Case:

90

a) If no <derived column list> is specified, then the row type RT of the <table reference> is the row
type of itssimply contained <table or query name>, <derived table>, <lateral derived table>, or
<joined table>.
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b) Otherwise, the row type RT of the<table reference> is described by a sequence of (<field name>,
<data type>) pairs, where the <fidd name> in thei-th pair is thei-th <column name> in the
<derived column list> and the <data type> in thei-th pair is the declared type of thei-th column of

the<dervedtabte>, <joimedtabte>", or <taterat derived tabtes, of thetapteTdentified by the<tabte
or query name> simply contained in the <table reference>.

Replace Syntax Rule 12) and 13) with:

12) A <derived table> or <lateral derived table> is anupdatable derived table if and only if the <qliery
expression> simply contained in TR is updatable.

13) A <derived table> or <lateral derived table> is aninsertable-into derived table if and.only if the <query
expression> simply contained in TR is insertabl e-into.

Replace Syntax Rule 15) ¢) with:

15) ¢) |If TRimmediately contains a <derived table> or <lateral derived table>, then every updatable
column of the table identified by the <query expresson> simply<Contained in <derived table> or
<lateral derived table> iscalled an updatable column of TRy

Replace Syntax Rule 16) with:

16) If the <table or query name> simply contained in <table reference> isnot a query name in scope, then
let T be the table identified by the <table name> immediately contained in <table or query name>. If
the <table reference> is not contained in a <schema definition>, then the schema identified by the
explicit or implicit qualifier of the <table name>"shall include the descriptor of T. If the <table
reference> iscontained in a<schema defidition> S, then the schema identified by the explicit or
implicit qualifier of the <table name> shall include the descriptor of T, or Sshall contain a <schema
element> that creates the descriptor of. T.

NOTE 94 — “query name in scopetisdefined in Subdause 7.12, “<query expression>".

5. Rationale Define possibly non-deter ministic <table reference> and <table primary>.
Insert the following Syntax Rulés:
17) A <table nameXis possibly non-deterministic if the table identified by the <table name> is a viewed
table, and the\ariginal <query expression> in the view descriptor identified by the <table name> is

possibly.non<deterministic.

18) A <query name> is possibly non-deterministic if the <query expression> identified by the <query
name> is possibly non-deterministic.

19)\"™ A <derived table> or <lateral derived table> is possibly non-deterministic if the simply contained
<query expression> ispossibly non-deterministic.

20) A <table primary> is possibly non-deterministic if the simply contaned <table name>, <query name>,
<derjved table>, <lateral derived table>, or <joined table> is possibly non-deterministic

21) A <tablereference> is possibly non-deterministic if the simply contained <table primary> or <joined
table> is possibly non-deterministic.
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6. Rationale: Use correct containment and correct the <only spec> and untyped tables. Also, there isno <row
valueexpression> immediately containedin a <set clause>.

[ REprace ATCESS RUE Iy with

1) If <table reference> simply contains a <table or query name> that is a<table name>, then:

a) Let T bethetable identified by the <table name> immediately contained in the <table or query
name> simply contained in <table reference>.

b) If Tisabasetableor aviewed table and the <table reference> is contained in any of:

— A <query expression> simply contained in a <cursor specification>, a <view definition>, or an
<insert staement>.

— A <table expression> or <select list> immediately contained in a<select statement: single
row>.

— A <search condition> immediately contained in a <delete\statement: searched> or an <update
statement: searched>.

— A <value expresson> simply contained in an <update source>.

then

Case:

i) If <table reference> is contained.in an <SQL schema statement> then, the applicable privileges
of the <authorization identifier> that owns the containing schema shall include SELECT on at

|east one column of T.

ii) Otherwise, the current privileges shall include SELECT on at least one column of T.
NOTE 95 — “applicable privileges” and “current privileges’ are defined in Subclause 10.5, “ <privileges>".

c) |If the <table reference> iscontained in a <query expression> simply contained in a <view
definition>{theen the applicable privileges of the <authorization identifier> that ow ns the view shall
include-SELECT for at least one column of T.

d) If~TRsimply contains<only spec> and TR identifies a typed table then
Case:

i) |If <table reference> is contained in a <schema definition>, then the applicable privilegesof the

<authorization identifier> tha owns the containing schema shall include SELECT WITH
HIERA RCHY OPTION on at least one supertable of T.

ii) Otherwise, the current privileges shall include SEL ECT WITH HIERA RCHY OPTION on at

least one supertable of T.

NOTE 96 — “applicable privileges’ and current privilegesare defined in Subclause 10.5, “ <privileges>".
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7. Rationale: Use correct containment.

Replace General Rule 1) with:

1) A <correlation name> or exposed <table or query name> simply contained in a <table reference>
defines that <correlation name> or <table or query name> to be an identifier of the table identified by
the <table or query name> or <derived table> or <lateral derived table> of that <table reference>.

8. Rationale: The scopeof a <table reference> must include <window clause>

Replace General Rule 3) with:

3) If a<derivedtable> or <lateral derived table> LDT simply contaning <query expresson> QE is
specified, then the result of LDT is the result of QE.

7.7 <joined table>

1. Rationale: Outer join, combined with LATERAL doesn't always work
Insert thefollowing Syntax Rule:
1.1) TR, shall not contain a <lateral derived table> containing an outer reference that references TR;.
2. Rationale The scond operand of <joined table> may be a <tableprimary>.
Replace Syntax Rule 2) with:

2) Let TR, be the first <table reference>s.and let TR, be the <table reference> or <table primary> that is
the second operand of the <joined.table>. Let T, and T, be the tablesidentified by TR, and TR,,
respectively. Let TA and TB be the correlation names of TR, and TR,, respectively. Let CP be:
SELECT * FROM TRy, TR5

3. Rationale: Correctthe definition of possibly non-deterministic.
Replace Syntax Rule 3)(with:

3) A <joined)table> is possibly non-deterministic if at least one of the following conditionsiis true:
a)“either TR, or TR, is possibly non-deterministic, or
b) a<join condition> that generally contans a possibly non-deterministic <value expression>,

possibly non-deterministic <query specification> or possibly non-deterministic <query expression>
is specified, or

c) NATURAL is specified, or a <join ecification> immediately containing a <named columns join>

I1s specified, and there is a common column name CCN suchthat the decared typesof the two
corresponding join columns identified by CCN have corresponding congituentssuch that one
constituent is datetime with time zone and the other is datetime without time zone.
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4. Rationale: NATURAL joins should be subject to the same syntactic restrictions as <named column join>s.
Provide consistent Syntax Rules for comparison operations.

[ REprace Symax RUte 7) Ty wWith:

7 c) LetC,and C,beapair of corresponding join columns contained in T, and T, , respectively. C, and
C, shall be comparable, and the declared type of C; or C, shall not be LOB-ordered or
array_ordered.

5. Rationale: Named column joins implicitly perform <comparison predicate>s, and should be subjeet’to the
same Conformance Rules. Provide consistent Conformance Rules for comparison oper ations(

Insert thefollowing Conformance Rule:
4.1) Without Feature S024, "Enhanced structured types”, if NATURA L or <nam&d,column join> is

specified, and if C is a corresponding join column, then the declared type(f,"C shall not be an ST-
ordered type.

7.8 <where clause>

1. Rationale: Clarification.
Replace Syntax Rule 2) with:
2) If a <vdue expression> directly contained in the'<search condition> is a <set function specification>,
then the <where clause> shdl be contained-in a <having clause> or <select list>, the <set function

specification> shall contain a column reference, and every column reference contained in the <set
function specification> shall be an outer reference .

7.9 <group by clause>
1. Rationale: Disambiguate BNF. non-ter minal names; provide a unified treatment of CUBE and ROLLUP.
In the Format, replace the production for <group by clause> with:
<group by clause> ::= GROUP BY <grouping element |ist>
Insert thefollowing-production:

<grouping element list> ::=
<groupi ng element> [ {<comma> <grouping element>}...]

In_the/Format, replace the production for <grouping specification> with:

<grouping element> ::=
<ordi nary grouping set>

| <rollTup Tist>

| <cube list>

| <grouping sets specification>
| <grand total >
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In the Format, replace the production for <grouping sets list> with:

<groupi ng sets specificat

[ on> .=
CROURLNC-SETS <l aft o
RO HNo—Et+o—<+—e+t =

—an
—c

o
Tt 9

+
P
b

o
D

[
o
B

Replace the production for <grouping set> with:
<grouping set> ::=
<ordi nary grouping set>
| <rollup list>
| <cube list>
| <grouping sets specification>
| <grand total >

2. Rationale: Extend the restrictions on the use of columns with types based on LOB andjarray types. Provide
consistent Syntax Rules for comparison operations.

Delete Syntax Rule 2).
3. Rationale: Provide acorrect, unified treatment of CUBE and ROLLUP.
Replace Syntax Rule 3) with:

3) Let QS be the <query specification> that simply contains the <group by clause>, and let SL, FC, WC,
GBC and HC be the <select list>, the <from clause>, the <where clause> if any, the <group by clause>
and the <having clause> if any, respectively, that'are simply contained in QS. Let QSSQ be the explicit
or implicit<set quantifier> immediately contained in QS.

Delete Syntax Rule 4).

4. Rationale: Extend the restrictions on the'use of columns with types based on LOB and array types. Provide
consistent Syntax Rules for compati'son oper ations.

Replace Syntax Rule 5) with:

5) The declared type.ofa grouping column shall not be LOB-ordered, aray-ordered, UDT-EC-ordered, or
UDT-NC-ordered.

5. Rationale: Provide a correct, unified treatment of CUBE and ROLLUP
Insert the following Syntax Rules:

6.1) (A <grouping set list> shall not contain a <grouping sets ecification>.

6.2) If a<group by clause> simply contains a<grouping setsspecification> GSS, then GSS shall be the only
<grouping element> simply contained in the <group by dause>.
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6.4) A <group by clause> is primitiveif it does not contain a <rollup list>, <cube list>, <grouping sets
specificaion>, or <grouping columnreferencelis>, and doesnot contain both a <grouping column
reference> and an <empty grouping set>.

6.5) A <group by clause> is simple if it does not contain a<rollup list>, <cube list> or <grouping sets
specification>.

6.6) If GBC isasimple <group by clause> that is not primitive, then GBC is transformed into a primitive
<group by clause> as follows:

a) Let NSGB be the number of <grouping column reference>s contained in GBC.
b) Case:
i) If NSGBisO0 (zero),then GBC is replaced by
GROUP BY ()
ii) Otherwise:
1) Let SGCR,, ... SGCRyg be an enumeration of, the’<grouping column reference>s
contained in GBC.
2) GBC isreplaced by
GROUP BY SGCR;, , ... , SGGRyscs
NOTE 101.1 — that is, asimple <group by clause> that is not primitive may be transformed into a
primitive <group by clause>by deleting al parentheses, and del eting extra <comma>s as necessary
for correct syntax. If theréare no grouping columns at all (for example, GROUP BY (), ()) thisis
transformed to the canenical form GROUP BY ().
6.7) If GBC isaprimitive <group-by clause>, then let SLNEW and HCNEW be obtained from SL1 and HC,

respectively, by replacing-every <grouping operation> by the exact numeric literal 0 (zero). QSis
equivalent to

SELECT QSS@\SLNEW FC WC GBC HCNEW

Replace Syntax Rutes.7), 8), 9), 10) and 11) with:

7

If RLYS a<rollup list>, then let GCR, range over then <grouping column reference>s contained in RL.
RDTs equivalent to

GROUPI NG SETS (

( GCR,, GCR,, ..., GCR,),

( GCR, , GCR, , ..., GCR,, ),

( GCR, , GCR,, ..., GCR,, ),
; D\

96

NOTE 102 — Theresult of the transform isto replace RL with a <grouping sets specification> that contains a
<grouping set> for every initia sublist of the <grouping column reference list> of the <rollup list> , obtained by
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dropping elements from the right, one by ane, and regarding <empty grouping set> asthe shortest such iritial

sublist.
o\ | 2 el ks Lict than laot COCD oo wokrthan P Halao Lo raof aran aiainad o ol
3 H-Cisa<eubeHst—thertet-GERrange-overther<grouptig-cotumn-refereree>s-eontainees+H-SE
CL istransformed as follows:

a) LetM=2"-1.
b) For eachi between 0 (zero) and M:
i) Let BSL, be the <bit string literal> containing n <bit>s whose binary valueisi.
i) For eachj between 1 (one) and n, let B;; be thej-th <bit>, counting from teftto right, in BSL;.
iii) For eachj between 1 (one) and n, let GSLCR;; be
Case:
1) If B;;is O (zero), then the zero-ength string.
2) If B;;is1(one),and B;, is 0 (zero) for all k < jthen GCR,.
3) Otherwise, <comma> GCR,.
iv) Let GSL, be the <ordinary grouping set>
( GSLCR; , GSLCR, , ... GSLGR,,, )

c¢) CL isequivalentto:

GROUPI NG SETS ( GSLy ~ GSL,, , . . . GSL,)

NOTE 103 — Theresult of\the transform is to replace CL with a <grouping sets specification> that contains a
<grouping set> for all pessible subsets of the set of grouping columns in the <grouping column reference list> of
the <cube list>, includhg/<empty grouping st> as the empty subset with no grouping columns. For example,
CUBE (A, B, C) is equivaent to:

GROUPI-NG/SETS (/* BSL, */
(A B/ O, [* 111 */
(AYB ), /[* 110 */
(CA, o, /* 101 */
(VA ), /* 100 */
( B, O, /[* 011 */
( B ), /* 010 */
( o, /* 001 */
( ) /* 000 */
)
9) If <grouping sets specification> GSSA simply contans another <grouping sets specification> GSSB,

I LA £ ! rauT
LT GOOoA TS LIANSITOUTNTITIEU aS TUINTUWS.

a) Let NA be the number of <grouping set>s simply contained in GSSA, and let NB be the number of
<grouping set>s simply contained in GSSB.
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b) Let GSA, be an enumeration of the <grouping set>s simply contained in GSSA, for i between 1
(one) and NA.

: e . , . . TG SSE—tor
(one) and NB.

d) Let k betheindex such that GSSB = GSA,.

e) GSSA isequivalentto:

GROUPI NG SETS

( Gsa, , GsSA,, ... GSA,_, ,
GSB, , ... , GSBy,,
GSA,., , ..., GSA,,

)

NOTE 103.1 — Thus the nested <grouping sets specificaion> is removed by simply “promoting” eachof its
<grouping set>s to be a <grouping set> of the encompassing <grouping sets specification>.

10) If CGBisa<group by clause> that is not simple, then CGB is transformed as follows:

a) Previous Syntax Rules are applied repeatedly to eliminate’any <grouping set specification> that is
nestedin another <grouping set specification>, asweN’asany <rollup list> and any <cubelist>.

NOTE 103.2— Asaresult, CGB isalist of two.ar more <grouping set>s, each of which is an<ordinary
grouping set>, an <enypty grouping set> or a <groeuping sets specification> that containsonly <ordinary
grouping set>s and <empty grouping set>s. There are no remaining <rollup list>s, <cube list>s, or nested
<grouping sets specification>s.

b) Any <grouping element> GSthatits an <ordinary grouping set> or an <empty grouping set> is
replaced by the <grouping setsspecification>:

GROUPI NG SETS ( GSY)
NOTE 103 3 — Asaresult, CGB salist of two or more <grouping setsspecification>s

c) Let GSSX and\GSSY be the firg two <grouping sets specification>s in CGB. CGB is transformed
by replacing'GSSX <comma> GSSY as follows:

i) _(Let NX be the number of <grouping set>sin GSSX and let NY be the number of <grouping
set>s in GSSY.

ii) Let GSX; for i between 1 (one) and NX be the <grouping set>s contained in GSSX, and let GSY;
for i between 1 (one) and NY be the <grouping set>s contained in GSSY.

iii) Let MX(i) be the number of <grouping column reference>s in GSX;, and let MY(i) be the
number of <grouping column reference>s in GSY;.

NOTE 103.4 — If GSX; Is <empty grouping set>, then MX(i) 1s O (zero); and simlarly for GSY..
iv) Let GCRX;; for j between 1 (one) and MX(i) be the <grouping column reference>s contained in

GSX;, and let GCRY;; for j between 1(one) and MY(i) be the <grouping column reference>s
contained in GSY,.
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NOTE 103.5 — If GSX is <empty grouping set>, then there are no GCRX; ;; and similarly for GSY,.

v) For each a between 1 (one) and NX and each b between 1 (one) and NY, let GST,,, be

( GCRX,, ., ... , GCRX, ,xs» GCRY,, , ... , GCRY, ,ypn )

that is, an <ordinary grouping set> consisting of GCRA,; for all j between 1 (one) and MX(a)
followed by GCRY,; for all j between 1 (one) and MY(b).

vi) CGB istransformed by replacing GSSX <comma> GSSY with:

GROUPI NG SETS

( Gst,,, ... GST, .,
GST, , , ... GST, . ,
GSTyx,; » - -+ GSTyyxuy

)

NOTE 103.6 — Thus each <ordinary grouping set> in GSSA is€.concatenated” with each <ordinary
grouping set> in GSSB. For example,

GROUP BY GROUPING SETS ( ( A B), .(\¢&) ),
GROUPING SETS ( ( X, Y), (1))

istransformed to.

GROUP BY GROUPI NG SETS (
(A B X Y),
(A B),
(C X Y), (CHY

d) The previous subrule of this Syntax Ruleis applied repeatedly until CGB consists of a single
<grouping setsspecification=\

11)  If <grouping secification>-consists of a single <grouping sets specification> GSS that contains only
<ordinary grouping st=ser <grand total>, then:

a) Let mbethetnumber of <grouping set>s contained in GSS.
b) Let Gy1<=i<=m, range over the<grouping set>s contained in GSS.
c) letpbe the number of distinct <column reference>s that are contained in GSS.

d)) Let PC be an ordered list of these <column reference>s ordered according to their left-to-right
occurrence in the list.

e) Let PC,1<=k<=p, bethek-th <column reference> in PC.

f) Let DTPC, be the declared type of the column identified by PC,.

g) Let CNPC, be the column name of the column identified by PC,.

h) For each GS:
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i) If GSisa<grand total>, then let n(i) be O (zero). If GS is a <grouping column reference>,
then let n(i) be 1 (one). Otherwise, let n(i) be the number of <grouping column reference>s
contained in the <grouping column referencelist>.

ii) Let GCR;,;,1 <=j <=n(i), range over the <grouping column reference>s contained in GS.

0
iii) Case:
1) If GSisan <ordinary grouping set>, then
A) Transorm SL1 to obtain SL2, and transform HC to obtain HC2, as follows:
For every PC,:

If thereis no j such that PC, = GCR;;, then make the following, replacementsin SL1 and

HC:

i
I) Replace each <grouping operaion> in SL1 and’HC that containsa <column

reference> that references PC, by the <literal>\1 (one).

II) Replace each <derived column> in SL% that is a <column reference> that
references PC, by:

CAST ( NULL AS DTPC, ){AS/CNPC,

I11) Replace each <column reference> in SL1 and HC that references PC, and that is
not an entire<derived@olumn> by:

CAST ( NULL AS DTPC, )

B) Trandorm SL2 toobtain SLNEW, and transform HC2 to obtain HCNEW by replacing
each <grouping operation> that remains in SL2 and HC2 by the <literal> 0 (zero).

NOTE 1037 — Thusthe value of a <grouping operation> is 0 (zero) if the grouping column
referenced by the <grouping operation> is among the GCR ; and 1(one) if it is rot.

Q) Let GSSQL; be:

SELECT SLNEW FC WC
GROUP BY GCR,,1 , ..., GCR. ..
HCNEW

2) If GSisa<grand total>, then
A) Trandorm SL1 to obtain SLNEW, and transform HC to obtain HCNEW, as follows:

For every k, 1 <=k <= p:

100

I) Replace each <grouping operaion> that contains a <column reference> that
references PC, by the <literal> 1 (one).

I1) Replace each <derived column> in SL1 that is a <column reference> that
references PC, by:
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CAST( NULL AS pTPC, ) AS CNPC,

I11) Replace each <column reference> in SL1 and HC that references PC, and that is

ot o ot darivad | Ty | 2w

Rot-af-ertre-<deriredeotumas—by-

CAST ( NULL AS pTPC, ) AS CNPC,
B) Let GSSQL,; be:

SELECT SLNEW FC WC
GROUP BY ( )
HCNEW

i) QSisequivalentto:

GSSQL,
UNI ON 05S0Q
GSSQL,
UNI ON 05S0

UNI ON 0550
GSSOL,

Delete Syntax Rule 12).
6. Rationale: clarify the semantics of column references:
Replace General Rule 3) with:

3) When a <search condition> or <valteexpression> isapplied to a group, then areference CRto a
column that is functionally dependent on the grouping columns is understood as follows.

Case:

a) If CRisagroup-invariant column reference, then it is a reference to the common value in that
column of therowsin that group. If the most specific typeof the column ischaracter, datetime
with timé zone, or a user-defined type, the value is an implementation-dependent value that is not
distinctfrom the value of the column in each row of the group.

b) Otherwise, CRis awithin-group-varying column reference, and assuch, it is a reference to the
value of the column in each row of a given group determined by the grouping columns, to beused
to congruct the argument source of a <set function specification>.

7. SRationale: Adapting the Conformance Rules of <group by clause> to the Feature name and broader scope
of Feature T431, "Extended gr ouping capabilities".

Replace Conformance Rule 1) with:

1) Without Feature T431, "Extended grouping capabilities”, conforming SQL language shall not specify
ROLLUP, CUBE, GROUPING SETS, or <grand totd>.
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8. Rationale: Provide consistent Conformance Rules for comparison operations.

Replace Conformance Rule 3) with:

102

3) Without Feature S024, “Enhanced structured types”, a grouping column shall not be of an ST-ordered
declared type.

9. Rationale: Adapting the Conformance Rules of <group by clause> to the Feature name and broader scope
of Feature T431, "Extended gr ouping capabilities".

Insert thefollowing Conformance Rule:

3.1) Without Feature T431, "Extended grouping capabilities”, an <ordinary grouping set> shall be a
<grouping column reference>.

7.10 <having clause>

1. Rationale Supply missing application of functional dependenciesto <having clause>.
Insert the following Conformance Rules:

1) Without Feature T301, "Functional dependencies’, eath column reference directly contained in the
<search condition> shall be one of the following:

a) an unambiguous reference to a groupingecohumn of T, or
b) an outer reference.

2) Without Feature T301, "Functional‘dependencies', each column reference contained in a <subquery>
in the <search condition> that references a column of T shall be one of the following:

a) an unambiguous reference to a grouping column of T, or

b) contained in a <setfunction specification>.

7.11 <query specification>

1. Rationale:Disallow DISTINCT on columns with types based on LOB and array types. Provide consistent
Syntax Rules for comparison operations.

Replace Syntax Rule 5) with:

5) If a<set quantifier> DISTINCT is specified, then no column of T shall have a declared type that is
LOB-ordered, array-ordered, UDT-EC-ordered, or UDT-NC-ordered.

Delete Syntax Rule 10).
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Rationale: Correctthe definition of possibly non-deter ministic.

Replace Syntax Rule 11) with:

4.

11) A <query specification> is possibly non-deterministic if any of thefollowing conditions are true:

a) The <set quantifier> DISTINCT is specified and one of the columns of T has a data type of
character string, user-defined type, TIME WITH TIME ZONE, or TIMESTAMP WITH TIME
ZONE.

b) The <query specification> generally contains a <value expression>, <query specifi¢ation> or
<query expression> thatis possibly non-deterministic.

c) The <query specification> directly contains a <having dause> that is possibly ‘'non-deterministic.

d) The <select list> contains areference to a column C of T that has a data'type of character string,
user-defined type, TIME WITH TIME ZONE, or TIMESTAM P WITH TIME ZONE, and the
functional dependency G =% C, where G is the set consisting of the grouping columns of T, holdsin

T.

Rationale: Clarify which <value expression>s ar e meant. Clarify the semantics of column reference.

Replace Syntax Rule 13) with:

5.

13) If Tisagrouped table, then let G be the set consisting of every columnreferenced by a <column

reference> contained in the <group by clause>\immediately contained in <tableexpression>. Ineach
<value expression> contained in the <sele¢tlist>, each <column reference> that references a column of
T shall reference some column C that isfunctionally dependent on G or shall be contained in an
aggregated argument of a <set functien specification> whose aggregation query is QS.

Rationale: Clarify when GROUP BY~( ) isimplicit.

Replace Syntax Rule 15) with:

6.

15)  If <table expression> does not immediately contain a <group by clause> and <table expression> is

simply containédiin a <query expression> that is the aggregation query of some <set function
specification>,.then GROU P BY () isimplicit.
NOTE 118%— Theterm aggregation queryis defined in Subclause 6.16, "<set function specification>".

Rationale\Certain predicates may be a source of a null even if all operands are known not null. Imprecise
wor ding,and bad grammar. A column cannot contain syntax elements.

Replace Syntax Rule 16) with:

16) A column of TQSisknown not null if and only if at least one of the following conditions applies.

a) ltisnotdefined by a <derived column> containing any of the following:

i) A column reference for a column C that is possibly nullable.

ii) An <indicator parameter>.
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iii) An SQL parameter.

iv) A <routineinvocation>, <method reference>, or <method invocation> w hose subject routine is

AT SQLE=MVoRed ToutTE tat erther 1S am SQE Toutime or s am exterma Toutime thatspecifies or
implies PARAMETER STYLE SQL.

V) A <subquery>.

vi) CAST (NULL AS X) (where X represents a <data type> or a <domain name>).

vii) CURRENT_USER, CURRENT_ROLE, or SYSTEM_USER.

viii) A <set function specification> that doesnot contain COUNT.

iX) A <case expression>.

X) A <field reference>.

xi) An <elementreference>.

xii) A <dereference operation>.

xiii) A <reference resolution>.

xiv) A <comparison predicate>, <between, predicate>, <in predicate> or <quantified
comparison predicate> P such that-the declared type of afield of a<row value expression>

that is simply contained in R js@row type, auser-definedtype, or an array type.

b) Animplementation-defined rule-hy which the SQL-implementation can correctly deducethat the
value of the column cannot beall.

7. Rationale: Clarify which <valuegexpression>s ar e meant.
Replace Conformance Rule 3) with:

3) Without Featur&: 1301, “Functional dependencies’, if T is a grouped table, then in each <value
expression>-contained in the <select list>, each <column reference> that references a column of T shall
reference a‘gfouping column or be specified in a <set function specification>.

8. Rationale:\Provide consistent Conformance Rules for comparison operations.

ReplacelCenformance Rule 4) with:

4) Without Feature S024, “Enhanced structured types”, if any column in the result of a <query
specification> is of an ST-ordered declared type, then DISTINCT shall not be specified orimplied.
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7.12 <query expression>

1. Rationale: D€fine an undefined term.

Insert thefollowing Syntax Rule:

0.1) Let QE be the <query expression>.
2. Rationale: Problemswith misuse of syntactic containment.
Replace Syntax Rule 1) a) with:

1) a) If a<with clause> WC immediately contains RECURSIVE, then WC, its <with }ist> and its <with
list element>s are said to be potentially recursive. Otherwise they are said to be non-recursive.

Replace Syntax Rule 1) f) with:
1) f) A query name dependency graph QNDG of a potentidly recursive <withlist>= WL is a directed
graph such that, for i ranging from 1 (one) to the number of ‘< query name>s simply contained in

WL:

i) Each node represents a <query name> WQN; immediately contained in a <with list element>
WLE; of WL.

i) Each arc from a node WQN,; to a node WQN; represents the fact that WQN,; is referenced by a
<query name> contained in the <query expression> immediately contained in WLE;. WQN; is
said to depend immediately on WQN;.

3. Rationale: Correct spelling of a variablesymbol.

Replace Syntax Rule 1) g) i) 1) with:

1) g) i) 1) If QNDG.containsan arc from WQN, to itself, then WLE;, WQN;, and WQT, are said to be
recursivesWQN; is said to bdong to the stratum of WQE;.

Replace Syntax Rule 1)/g)1) 2) with:

1) g) i) (2) -If QNDG contains a cycle comprising WQN;, ..., WQN,, withk = i, then itis said that
WQN;, ..., WQN, are recursive and mutually recursive to each other, WQT;, ..., WQT, are
recursive and mutually recursive to each other, and WLE,, ..., WLE, are recursive and
mutually recursive to each other.

For each j ranging from i to k, WQN; belongs to the stratum of WQE;,..., and WQE,.

4~ Rationale: Problems with misuse of syntactic containment.

Reptace Syntex Rute 1) g)1)-3) B)ywittr:

1) g) i) 3) B) WQE; hasone operand that does not contain a <query name> referencing any of WQN;,
... WQN,. This operand issaid to be thenon-recursive operand of WQE;.
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Replace Syntax Rule 1) g) i) 3) D) with:

1) g) i) 3) D) Let CCCG be the subgraph of QNDG that contains no nodes other than WQN,, ...,

WQN FOr any anchor Tmame WQN; Temove the arcs to those query Tanmes WO thar
are referenced by any <query name> contained in WQE;. The remaining grgph SCCGP
shall not contain any cycle.

Replace Syntax Rule 1) g) ii) 2) with:

1) g) ii) 2) Otherwise, let WQE; contain any two <query name>s referencing WQN, and WQN;, both of
which belong to the stratum of WQE;.

Replace Syntax Rule 1) g) ii) 2) A) with:
1) g) i) 2) A) WLE;islinearly recursiveif each of the following conditions i's satisfied:

I)  WQE; does not contain a <table referencelist> that contains <query hame>s
referencing both WQN, and WQN,.

I)  WQE; does not contain a <joined table*.suth that TR1 and TR2 are the first and
second <table reference>s, respectiviely, and TR1 and TR2 contain <query
name>s referencing WQN, and WQN,, respectively, except for union join.

I11)  WQE; does not contain a <tabl€ expression> that immediately contains a <from
clause> that contains WQN,, and immediately contains a <where clause>
containing a <subquery>/that contains a <query name> referencing WQN,.

Replace Syntax Rule 1) g) iii) with:

1) g) iii) For each WLE;, for i ranging from 1 (one) to n, and for each WQN,; that belongs to the stratum
of WQE;:

1) WQE; shall-not contain a <non-join query expression> that contains a <query name>
referencingWQN; and immediately contains EXCEPT where the right operand of EXCEPT
contains WQN;.

2) AWQE; shall not contain a <routineinvocation> with an <SQL argument list> that contains
ohe or more <SQL argument>s that immediately contain a <value expression> that
contains a <query name> referencing WQN;.

3) WQE; shall not contain a<table subquery> TSQ that contains a <query name> referencing
WQN;, unless TSQ is immediately contained in a <table reference> that is immediately
contained in a <table expression> that is immediately contained in a <query specification>
that is immediately contained in a <non-join query expression> that is WQE;.

4) WQE; shall not contain a<query specification> QS such that:

106

A) QSimmediaely contains a <table expression> TE that contains a <query name>
referencing WQN;, and

B) QSimmediaely contains a <select list> SL or TE immediately contains a <having
clause> HC and SL or TE contain a <set function specification>.
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5) WQE; shall not contain a <non-join query expression> that contains a <query name>
referencing WQN; and immediately contains INTERSECT ALL or EXCEPT ALL.

6 WQE; Shattmot contamm azquatified joim=QJfrwhiti:

A) QJimmediately contains a <join type> that specifies FULL and a <table reference>
that contains a <query name> referencing WQN;.

B) QJimmediately contains a <join type> that specifies LEFT and a <table reference>
following the <join type> that contains a <query name> referencing WQN;:

C) QJimmediately contains a <join type> that specifies RIGHT and a)<table reference>
preceding the <join type> that contains a <query name> referencing WQN;.

7) WQE; shall not contain a <naural join>QJ in which:

A) QJimmediately contains a <join type> that specifies(FULL and a <table reference> or
<table primary> that contains a<query name> referencing WQN;.

B) QJimmediately contains a <join type> that specifies LEFT and a <table primary>
following the <join type> that contains a Kquery name> referencing WQN;.

C) QJimmediately contains a <join type> that specifies RIGHT and a <table reference>
preceding the <join type> that contains a <query name> referencing WQN,;.

Replace Syntax Rule 1) g) v) 3) with:
1) g) Vv) 3) WQE,isa<non{oin query expression> that immediatdy contansUNION or UNION
ALL. L et WQEB; be the:<guery expresson body> immediately contained in WQE;. Let
QEL; and QTR; be the <query expression> and the <query term> immediately contained in
WQEB;. WQN; shall, not be contained in QEL,, and QTR, shall be a <query specification>.
5. Rationale: Provide consistent.Syntax Rules for comparison operations.
Replace Syntax Rule 11) c¢).with:
11) c¢) If the setoperaor is UNION DISTINCT, EXCEPT DISTINCT, EXCEPT ALL, INTERSECT
DISTINET or INTERSECT ALL, then the declared type of each column of T1 and T2 shall not be
LOB-ordered, array-ordered, UDT-EC-ordered, or UDT-NC-ordered.

6. Ratiopale’ Syntax elements don't have descriptor; all tables have column descriptors. Modification of the
synfax-rules so as to be consistent in the use of definite and indefinite articles.

Replace Syntax Rule 13) with:

13) If a<non-join query term> is a<non-join query primary>, then the declared type of the <non-join
query term> is that of the <non-join query primary>. The column descriptor of thei-th column of the

<non-join query term> is the same as the column descriptor of thei-th column of the <non-join query
primary>.
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7. Rationale: Modification of the syntax rules so as to be consistent in the use of definite and indefinite articles.

Replace Syntax Rule 14) with:

108

14) If a<non-joinquery term> immediately contains a set operator, then
a) Case:

i) Let C be the <column name> of thei-th column of T1. If the <column name> of thei-th
column of T2 is C, then the <column name> of the i-th column of TRisC.

ii) Otherwise, the <column name> of the i-th column of TR isimplementation-gdependent and not
equivalent to the <column name> of any column, other than itself, of anytable referenced by
any <table reference> contained in the SQL -statement.

b) The declared type of thei-th column of TR is determined by applying_Subclause 9.3, “ Data types of
results of aggregations”, to the declared types of thei-th column of T1 and thei-th column of T2. If
the i-th columns of either T1 or T2 are known not nullable, thenthei-th column of TR is known not
nullable; otherwise, thei-th column of TR is possibly nullable,

8. Rationale: Syntax elements don't have descriptor; all tables havé column descriptors

Replace Syntax Rule 15) a) with:

15) a) If a<query term> isa<non-join query term>, then the column descriptor of thei-th column of the
<qguery term> is the same as the column‘descriptor of the i-th coumn of the <non-join query term>.

9. Rationale: Modification of the syntax rules so\as to be consistent in the use of definite and indefinite articles.
Replace Syntax Rule 15) b) with:

15) b) If a<query term> is a <joined table>, then the column descriptor of the i-th column of the <query
term> is the same astthe column descriptor of thei-th coumn of the <joined table>.

10. Rationale: Correctuse of the Case construct in the syntax rule.
Replace Syntax Rule 16).a) with:
16) a) If-a<non-joinquery expression> is a <non-join query term>, then the column descriptor of thei-th
column of the <non-join query expression> is the same as the column descriptor of thei-th column
of the<non-join query term>.

11. ,Rationale: Syntax elements don't have descriptor; all tables have column descriptors

Replace Syntax Rule 17) a) with:

are the same as the column descriptor of thei-th coumn of the <non-join query expresson>.
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12. Rationale: Correctthe definition of possibly non-deter ministic.

Insert thefollowing Syntax Rule:

18.1) An <explicit table> is possibly non-deterministic if the simply contained <table name> identifies a
viewed table whose original <query expression> is possibly non-deterministic.

Insert thefollowing Syntax Rule:

19) c.l) UNION, EX CEPT or INTERSECT is specified or implied and there is a column pf'\the result
such that the declared types DT1 and DT2 of the column in the two operands have
corresponding constituents such that one constituent is datetime with time zene’and the other is
datetime without time zone.

Insert thefollowing Syntax Rule:

19) d) ii) 3) Thefirst or second operand contains a column that has a declared type that is a user-
defined type.

13. Rationale: Complete the definition of updatable columns
Replace Syntax Rule 20) d) with:

20) d) If aset operator is specified, then the underlying‘¢olumns of every i-th column of QE are the
underlying columns of the i-th column of Tdand those of thei-th column of T2. If a set operator
UNION ALL is specified, then a column<of'that QE is called an updatablecolumn of QE if both its
underlying columns of T1 and T2 arg.Updatable; otherwise, this column is not updatable. If a set
operator UNION DISTINCT, INTERSECT or EX CEPT is specified, then there are no updatable
columns.

14. Rationale: Provide consistent Syntax\Rules for comparison operations.
Delete Syntax Rules 21) and 22).

15. Rationale: Problems with misuse of syntactic containment.

Replace General Rule-2).a) with:

2) a) Let'n-be the number of <with list element>s WLE; of the<with list>WL immediately contained in
WE. For i ranging from 1 (one) to n, and let WQN; and WQE; be the <query name>s and the <query
expression>s immediately contained in WLE;. Let WLP; be the elements of a partitioning of WL
such that each WLP; contains all WLE; that belong to one stratum, and let m be the number of
partitions. Let the partition dependency graph PDG of WL be adirected graph such that:

i) Each partition WLP; of WL is represented by exactly one node of PDG.

ii) Thereis an arc from the node representing WLP. to the node representing WL P, if and only if

WLP; contains at least one WLE;, WLP, contains at least one WLE,,, and WQE; contains a
<query name> referencing WQN;,.
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16. Rationale: Provide consistent Conformance Rules for comparison operations.

Replace Conformance Rule 8) with:

8) Without Feature S024, “Enhanced structured types”, if any column in the result of a <query
expression> is of ST-ordered declared type, then DISTINCT shall not be specified or implied, and
neither INTERSECT nor EXCEPT shall be specified.

7.13 <search or cycle clause>

1. Rationale: Problems with misuse of syntactic containment.
Replace Syntax Rule 2) with:
2) Let WQN be the <query name>, WCL the <with column list>, and WQE the.<query expression>
immediately contained in WLEC. Let WQEB be the <query expressionbody > immediately contained in
WQE. Let OP be the set operaor immediately contained in WQEB. Let-TLO be the <query expression
body> that constitutes the first operand of OP and let TRO be the.xquery specification> that
(necessarily) constitutes the second operand of OP.
a) Let TROSL be the <select list> immediatedy containedin TRO. Let WQNTR be the <table
reference> simply contained in the <from clause>\immediately contained in the <table expression>
TROTE immediately contained in TRO such thabh WQNTR immediately contains WQN.
Case:
i) If WQNTR simply contains a <gorrelation name>, then let WQNCRN be this correlation name.
ii) Otherwise, let WQNCRN:be/WQN.
b) Case:
i) If WLEC simply.contans a <sarch dause> SC, then let SQC the <sequence column> and SO
be the <recursive search order> immediately contained in SC. Let SPL be the <sort
specification list> immediately contained in SO.

1)\ WCL shall not contain a <column name> that is equivalent to SQC.

2) Every <column name> of SPL shall be equivalent to some <column name> contained in
WCL. No <column name> shall be contaned more than once in SPL.

3) Case:
A) If SO immediately contains D EPTH, then let SCEX1 be

WQNCRN. SQC

let SCEX2 be

SoCc || ARRAY [ ROWN spPL ) ]
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and let SCIN be

ARRAY [ RON spPL ) ]

B) If SO immediately contains BREADTH, then let SCEX1 be

( SELECT oc. *
FROM ( VALUES ( WONCRN. SOC ) ) oC( LEVEL, SPL) )

let SCEX2 be

RON sSQC. LEVEL + 1, SPL )
and let SCIN be
RON 0, spPL)

ii) If WLEC simply contains a <cycle clause> CC, then let CCL: hethe <cycle column list>, let
CMC be the <cy cle mark column>, let CMV be the <cy clexmark value>, let CMD be the <non-
cycle mark value>, and let CPA be the <path column> {mmediately contained in CC.

1) Every <column name> of CCL shall be equivalent to some <column name> contained in
WCL. No <column name> shall be contaned more than once in CCL.

2) CMC and CPA shall not be equivalentdo each other and not equivalent to any <column
name> of WCL.

3) The declared type of CMV and©€MD shall be character string of length 1 (one). CMV and
CMD shall be literals and CMV shall not be equal to CMD.

4) Let CCEX1 be

WONCRN.CMC, WQNCRN. CPA

Let CCEX2be

CASE
WHEN RON ccr ) IN ( SELECT P.* FROM TABLE( cra ) P)
THEN cMv
ELSE cmMD
END,
cPA || ARRAY [ ROW cCL ) ]

Let CCIN be

CMD, ARRAY [ RON ccL ) 1]

Let NCCONL1 be

CMC <> CMV

i) Case:
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1) If WLEC simply contans a <search dause> and doesnot simply contain a <cycle clause>,
then let EWCL be

=

SO
Let ETLOSL be
WCL, SCIN
Let ETROSL be
WCL, SCEX2
Let ETROSL1 be
TROSL, SCEXI
Let NCCON be
TRUE

2) If WLEC simply contains a <cycle dause> and‘doesnot simply contain a <search dause>,
then let EWCL be

WCL, CMC, CPA
Let ETLOSL be
WCL, CCIN
Let ETROSL be
WCL, CCEXZ
Let ETR@Sk1 be
TROSL, CCEX1
Let NCCON be
NCCON1
3) If WLEC simply contans both a <search clause> and a<cycleclause> CC, then:
A) The <column name>s SQC, CMC, and CPA shall not be equivalent to each other.

B) Let EWCL be

JaVaVal
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Let ETLOSL be

WCL, SCIN, CCIN
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Let ETROSL be

WCL, SCEXZ2, CCEXZ2

Let ETROSL1 be
TROSL, SCEX1, CCEXI
C) Let NCCON be

NCCON1

c) WLEC isequivalent to the expanded <with list element>

WON( EWCL ) AS
( SELECT ETLOSL FROM ( TLO ) TLOCRN( WCL )
oP
SELECT ETROSL
FROM ( SELECT ETROSL1 TROTE ) TROCRN( <EBWCL )
WHERE NCCON )

7.14 <subquery>

1. Rationale: Not all SQL-statements areatomic.
Insert thefollowing General Rule:

0.1) Let OLDSEC be the most recent statement.execution context. A new statement execution context
NEWSEC is established. NEWSEC becomes the most recent statement execution context and is atomic.

Replace General Rule 3) with:

3) All savepoints that were established during the existence of NEWSEC are destroyed. NEWSEC ceases
to exist and OLD SEC becemes the most recent statement execution context.

8.2 <comparison predicate>

1. Rationale: Provide consistent Syntax Rules for comparison operations.
Replace Syntax\Rule 5) a) with:

5) ay |If the declared type of X, or Y;is LOB-ordered, array-ordered, reference-ordered, or UDT-EC-
ordered, then <comp op> shall be either <equals operator> or <not equal soperator>.

2, Rationale: Comparison forms and categories do not have to be the same throughout a subtype family.
Correct the restriction on comparison functions.

Replace NOTE 126 with:

NOTE 126 — The comparison formand comparison categories included in the user-defined type descriptors of both
UDT1 and UDT2 are constrained to bethe same, and the same as those of all their supertypes. If the comparison category
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iseither STATE or RELATIVE, then UDT1 and UDT2 are constrained to have the same comparison function; if the
comparison category is MAP, they are not constrained to have the same comparison function.

FIZC 20 L\ b\ N\ 2O\

I—Raterale—SyatacRute-5r-by--2-wasHeorrecthyrested-
Delete Syntax Rule 5) b) i) 2).

Delete Syntax Rule 5) b) i) 3) and the accompanying NOTE.
Add Syntax Rule 5) b) i.1):

5) b) i.1) If the declared types of X; and Y; are reference types, then the referenced type‘of) the declared
type of X; and the referenced type of the declared type of Y; shall have a ggmmon supertype.

4. Rationale: clarify that the choice of an ordering function is not determined by subjectoutine determination
rules HF1 and HF2 are <routine name> s and not the SQL-invoked routines themsel ves.

Replace General Rule 1) b)iii) 1) with:

1) b) iii) 1) If the comparison category of UDT, is MAP, thenlet-HF1 be the <routine name> with
explicit <schema name> of the comparison functien of UDT, and let HF2 be the <routine
name> with explicit <schema name> of the camparison function of UDT,. If HF1 identifies
an SQL -invoked function that is a method,then let HFX be X.HF1; otherwise, let HFX be
HF1 ( X). If HF2 identifies an SQL-invoked function that is a method, then let HFY be
Y.HF2; otherwise, let HFY be HF2:(\Y ).

X <comp op>Y
has the same result as
HFX <comp pp>HFY
Replace General Rule 1) b)iii) 2) A) with:

1) b) iii) 2) A) Let RF be the <routine nane> with explicit <schema name> of the comparison
function of UDT,.

5. Rationale: Standardise terminology.
Replace GeneralRule 3) d) with:

3) dyY Depending on the collation, two strings may compare as equal even if they are of different lengths
or contain different sequencesof characters. When any of the operations MAX, MIN, and
DISTINCT reference a grouping column, and the UNION, EXCEPT, and INTER SECT operators
refer to character strings, the specific value selected by these operations from a set of such equal
values is implementation-dependent.

6. Rationale: Editorial - typographical error.

Replace General Rule 4) with:
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4) The comparison of tw o binary string values, X and Y, is determined by comparison of their octets with
the same ordinal position. If X; and Y; are the valuesof thei-th octets of X and Y, respectively, and if L,
isthe length in octets of X and L, isthe length in octets of Y, then X isequal toY if and only if L, =L,

and X =Y, foraft-
7. Rationale: Provide consistent Conformance Rules for comparison operations.
Replace Conformance Rule 1) with:

1) Without Feature T042, “Extended L OB data type support”, no field of the declared row typeoef a <row
value expression> that is simply contained in a <comparison predicate> shall be of a LOB-ordered
declared type.

Replace Conformance Rule 2) with:
2) Without Feature S024, “Enhanced structuredtypes”, no field of the declared-type of a <row value

expression> that issimply contained in a <comparison predicate> shall be of a declared type thatis ST-
ordered.

8.3 <between predicate>

1. Rationale: Provide consistent Conformance Rules for comparison operations.
Replace Conformance Rule 2) with:
2) Without Feature S024, “Enhanced structured types”, no field of the declared type of a <row value

expression> that issimply contaned in:a'<between predicate> shall be of a declared type that isST-
ordered.

8.4 <in predicate>

1. Rationale: Provide consistent:\Conformance Rules for comparison operations.
Replace Conformance Rules 2); 3) and 4) with:

2) Without Feature T042, “Extended L OB data type support”, no field of the declared row type of a <row
value expression> or a <table subquery> contained in an <in predicate> shall be of a LOB-ordered
declafed-type.

3) Without Feature S024, “Enhanced structured types”, no field of the declared row type of a <row value
expression> or a <table subquery> tha is smply contained in an <in predicate> shall be of an ST-
ordered declared type.
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8.5 <like predicate>

1. Rationale: The non-terminal <character representation> is used inappropriately in some contexts.

Standar dise terminology.
Replace General Rule 3) b) with:
3) b) Case:
i) If an <escape character> is specified, then:

1) If thelength in characters of ECV is not equal to 1 (one), then an exception condition is
raised: data exception — invalid escape character.

2) If thereisnot a partitioning of the string PCV into substrings slch that each substring has
length 1 (one) or 2, no substring of length 1 (one) is the escape-character ECV, and each
substring of length 2 is the escape character ECV followed-by either the escape character
ECV, an <underscore> character, or the <percent> character, then an exception condition is
raised: data exception — invalid escape sequence,.lf there is such a partitioning of PCV,
then in that partitioning, each substring with length-2 represents asingle occurrence of the
second character of that substring, and is calledasingle character specifier. Each substring
with length 1 (one) that isthe <underscore> character represents an arbitrary character
specifier. Each substring with length 1.(one) that isthe <percent> character represents an
arbitrary string specifier. Each substrifig with length 1 (on€) that isneither the
<underscore> character nor the <perecent> character represents the character that it
contains, and is called asingle.character specifier.

ii) If an <escape character> is ngot specified, then each <underscore> character in PCV represents
an arbitrary character spegifier, each <percent> characterin PCV represents an arbitrary string
specifier, and each characterin PCV that is neither the <underscore> character nor the
<percent> charactentepresents itself, and is called asingle character specifier.

Delete General Rule 3) c).

Replace General Rule 3) d)#i) 1), General Rule 3) d) ii) 2), General Rule 3) d) ii) 3), and General Rule 3)d) ii) 4)
with:

3) d) i) (1) A substring of MCV is a sequence of O (zero) or more contiguous characters of MCV and
each character of MCV is part of exactly one substring.

3) d)) ii) 2) If thei-th substring of PCV is an arbitrary character specifier, thei-th substring of MCV is
any single character.

3) d) ii) 3) If thei-th substring of PCV is an arbitrary string specifier, then thei-th substring of MCV is
any sequence of O (zero) or more characters.

116

3) o))t ther=thrsobstrimgof PCVisasmgte tharacter specfier, themthe=thrsubstrimgof VeV
contains ex actly 1 (one) character that is equal to the character represented by the single
character ecifier, according tothe collation of the <like predicate>.
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2. Rationale: Clarify the distinction between character sets and character repertoires.

Replace General Rules 4) b) and c¢) with:

4) b) <percent> in the context of an <octet like predicate> has the same bit pattern as the encoding of a
<percent>in the SQL_TEXT character set.

c) <underscore> in the context of an <octet like predicate> has the same bit pattern as the encoding of
an <underscore> in the SQL _TEX T character set.

8.6 <similar predicate>

1. Rationale Correct misplaced BNF rulesin <regular expression>.
Replace the Format for <regular character set> with:

<regul ar character set> ::=
<under score>
| <left bracket> <character enumeration>... <rjight" bracket>
| <left bracket> <circunflex> <character enuneration>... <right bracket>

Replace the Format for <character enumeration> with:

<character enumeration> ::=
<character specifier>
| <character specifier> <m nus sign®“<character specifier>
| <left bracket> <col on>
<regul ar character set identifier>
<col on> <right bracket>

2. Rationale: Standardise terminology,
Replace Syntax Rule 4) with:
4) Case:

a) |If <escape character> is not specified, then the collation used for the <similar predicate> is
determined by Table 3, ‘* Collating sequence usage for comparisons'’, taking <character match
value> as comparand 1 (one) and <similar pattern> as comparand 2.

b). _Otherwise, let C1 be the coercibility characteristic and collation of the <character match value>,
and C2 be the coercibility characteristic and collation of the <similar pattern>. Let C3 be the
resulting coercibility characteristic and collation as determined by Table 2, ** Collating coercibility
rules for dyadic operators’’, taking C1 as the operand 1 (one) coercibility and C2 as the operand 2
coercibility. The collation used for the <similar predicate> is determined by Table 3, ** Collating
sequence usage for comparisons'’, taking C3 as the coercibility characteristic and collation of
comparand 1 (one) and <escape character> as comparand 2.

It is implementation-defined, whether all, some, or no collationsother than the default collation for the
charadter st of the <character match vdue> can be used as the collaion of the <similar predicate>.
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3. Rationale Correct misplaced BNF rulesin <regular expression>.

Delete Syntax Rule 7).

4. Rational: “P” isreferenced in General Rules 5) a), 6) €), 6) g), and 6) i) but is not defined. Standardise
terminology.

Replace General Rule 5) a) with:

5) a) If the enumeration is specified in the form “<character specifier> <minus sgn> <character
specifier>", then the set of all characters that collate greater than or equal to the character
represented by the |eft <character specifier> and less than or equal to the characterrepresented by
the right <character specifier>, according to the collation of the pattern PCV.

Replace General Rule 6) e) with:

6) e) L (<percent>)

is the set of all strings of any length (zero or more) from theCharacter set of the pattern PCV.
Replace General Rule 6) g) with:

6) g) L ( <underscore>)

is the set of all strings of length 1 (one) fromithe character set of the pattern PCV.
Replace General Rule 6) i) with:

6) i) L (<left bracket> <circumflex>:<character enumeraion> <right bracket>)
isthe set of all strings of length 1 (one) with characters from the character set of the pattern PCV
that ere not contained.in the set of characters in the <character enumeration>.

5. Rationale: Standardise términology.
Replace General Rule-7).with:
7 The <similar predicate>
CM-SIMILAR TO SP
isTrue, if there exists at least one element X of L(R) that isequal to MCV according to the collating
sequence of the <similar predicate>; otherwise, itis False.

NOTE 134 — The <similar predicate> is defined differently from equivalent forms of the LIKE predicate. In
particular, blanks at the end of a pattern and collating sequences are handled differently.

6. Rationale: Provide consistent Conformance Rules for comparison operations.

Insert thefollowing Conformance Rule:
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2) Without Feature T042, “Extended L OB data type support”, a <character value expression> contained
in a <similar predicate> shall not be of declared type CHARACTER LARGE OBJECT.

8.7 <null predicate>

1. Rationale: Specify the resultfor the case when thevalue of the <row valueexpression> is thenull value.
Replace General Rule 2) with:
2) Case:
a) If Risthe null value, then “RIS NULL " isTrue.
b) Otherwise:
i) Thevalueof "RISNULL" is
Case:
a) If thevalue of every field in Ris the null value; then True.

b) Otherwise, False.

ii) Thevalueof "RISNOT NULL"is
Case:
a) If the value of no field inRis the null value, then True.
b) Otherwise, False.

Delete General Rule 3).

8.8 <quantified comparison predicate>

1. Rationale: Provide,consistent Conformance Rules for comparison operations.
Replace the Caonfefmance Rules 1) and 2) with:
1) Without Feature T042, “Extended L OB data type support”, no field of the declared row type of a <row
Value expression> or a <table subquery> contained in a <quantified comparison predicate> shall be of a

LOB-ordered declared type.

2) Without Feature S024, “Enhanced structuredtypes”, no field of the declared row type of a <row value
expression> shall be of an ST-ordered declared type.
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8.10 <unique predicate>

1. Rationale Clarifythat unordered types do not support <unique predicate>.

In Syntax Rules, replace “None” with:

1) Each column of user-defined type in the result of the <table subquery> shall have a comparison typg,
2. Rationale: Provide consistent Syntax Rules for comparison operations.
Insert thefollowing Syntax Rule:

2) No column of the result of the <table subquery> shall be of a declared type that is LOB-ordered, array-
ordered, UDT-EC-ordered, or UDT-NC-ordered.

3. Rationale: Usethe notion of distinct rather than equality
Replace General Rule 2) with:

2) If there are no two rows in T such that the vdue of each column’in one row is non-null and is not
distinct from the value of the corresponding column in the-other row, then theresult of the <unique
predicate> is True; otherwise, the result of the <uniqué€ predicate> is False.

4. Rationale: Provide consistent Conformance Rules for.comparison operations.

Replace Conformance Rule 2) with:

2) Without Feature S024, “Enhanced structured types”, no column of the result of the <table subquery>
shall be of ST-ordered declared type.

8.11 <match predicate>

1. Rationale: Editorial - typographical error.
Replace Syntax Rule 1) withs

1) The row-type of the <row value expression> and the row type of the <table subquery> shall be
comparable.

2. Rationale” Specify the resultfor the case when thevalue of the <row value expression> is thenull value.
Replace General Rule 2) with:

2) If SIMPLE is specified or implicit, then

Case:
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a) If Risthe null value, then the <match predicate> isTrue.

b) Otherwise:
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If the value of some field valuein R is the null value, then the <match predicate> is True.

If the value of no field inR is the null value, then

Case:

1

2)

3)

If UNIQUE isnot specified and there exists arow RT, of the <table subquery> such that
R =RT,
then the <match predicate> is True.

If UNIQUE isspedified and there is exactly onerow RT; in the resultof evaluating the
<table subquery> such that

R=RT;
then the <match predicate> is True.

Otherwise, the <match predicate> is False.

Replace General Rule 3) with:

3)

If PARTIAL is specified, then

Case:

a) If Risthe null value, then the <match predicate> isTrue.

b) Otherwise:

)
i)

If the value of every field in Ris the null value, then the <match predicate> is True.

Otherwise,

Case;

1) i UNIQUE isnot specified and there exists arow RT; of the <table subquery> such that

each non-null value of R equalsitscorresponding value in RT; , then the <match predicate>
isTrue.

2) If UNIQUE isspedcified and there is exactly onerow RT; in the result of evaluating the

<table subquery> such that each non-null value of R equals its corresponding valuein RT;,
then the <match predicate> is True.

3) Otherwise, the <match predicate> is False.

Replace General Rule 4) with:

4)

If FULL is specified, then

Case:
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a) If Risthe null value, then the <match predicate> isTrue.

b) Otherwise:

i) If thevalue of every field in Ris the null value, then the <match predicate> is True.
ii) If thevalue of nofield inRisthe null value, then
Case:
1) If UNIQUE isnot specified and there exiss arow RT; of the <table subquery>-such that
R=RT,
then the <match predicate> is True.

2) If UNIQUE isspecified and there exigs exactly one row,RT;jin the result of evaluating the
<table subquery> such that

R = RT,
then the <match predicate> is True.
3) Otherwise, the <match predicate> is False.

iii) Otherwise, the <match predicate> is’Ealse.

3. Rationale: Provide consistent Conformance Rules for comparison operations.
Replace Conformance Rule 2) with:
2) Without Feature S024, “Enhanced structured types”, no field of the declared row type of the<row
value expression> shall-be of an ST -ordered declared type and no column of the result of the <table

subquery> shall be of an'ST-ordered declared type.

3) Without Feature: 1042, “Extended L OB data type support”, no field of the declared row type of the
<row value-expression> shall be of a LOB-ordered declared type.

8.12 <overlaps predicate>

1. Rationale: Specify the resultfor the case when thevalue of either of the two <row value expression>sis the
naklvalue.

Insert thefollowing General Rule:

0.1) If the valueof <row value expression 1> isthe null value or if the value of <row value expression 2>
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1s the null value, then the result of <overlaps predicate> 1sUnknown and no further Generd Rules of
this Subclause are applied.
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2. Rationale Create a ssparate Featurefor <overlaps predicate>.

Replace Conformance Rule 1) with:

1) Without Feature FO53, “OVERLAPS predicate”, conforming SQL language shall not contain any
<overlaps predicate>.

8.13 <distinct predicate>

1. Rationale: Usethe notion of distinct.
Replace General Rules 1), 2) and 3) with:
1) The result of <distinct predicate> isTrueif the value of <row value expression 3> is distinct from the
value of <row value expression 4>; otherwise the result is False.
NOTE 136.1 — “distinct” is defined in Subclause 3.1.5 “Definitions provided in'Part 2".
2. Rationale: Provide consistent Conformance Rules for comparison operations.

Replace Conformance Rule 2) with:

2) Without Feature S024, “Enhanced structured types”, na’field of the declared row type of either <row
value expression> shdl be of an ST-ordered declared type.

3) Without Feature T042, “Extended L OB datat¢ype support”, no field of the declared row type of either
<row value expression> shall be of a LOBrordered declared type.

8.14 <type predicate>

1. Rationale: Clarify that a type that.is either inclusively specified or exclusively specified has to be a subtype
of the declared type of the <usertdefined type value expression>.

Replace Syntax Rule 3) with:

3) If Tisatypespecified by <inclusive user-defined type specification> or <exclusive user-defined type
specification>;then T shall be a subtype of the declared type of the <user-defined type vdue
expression=>.

9.0 Determnination of identical values

1. _Rationale: Specify the meaning of “ identical”

Insert thefollowing subclause:
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9.0 Determination of identical values

Function

Determine whether two ingances of valuesare identical, thatis to say areoccurrences of the same value.
Syntax Rules
None.
Access Rules
None.
General Rules
1) Let V1 and V2 be two values specified in an application of this subclause.
NOTE 137.1 — Thissubclause is invoked implicitly wherever thewerd identical is used of two values.
2) Case:
a) If V1 and V2 are both null, then V1 is identical-to V2.
b) If V1isnull andV2isnot null or V1isnot'null and V2 is null, then V1is not identical to V2.
c) If V1and V2 are of comparable predé€fined types, then
Case:
i) If V1 and V2 are chatacter strings then
Case:

1) If V1%s not distinct from V2 and CAST (V1 ASBIT (BIT_LENGTH ( V1)) is notdistinct
fromCAST (V2 ASBIT (BIT_LENGTH (V2)), thenV1 isidentical to V2.

2) +Otherwise, V1 isnot identical to V2.

ii) 1f V1 and V2 are time with time zone or timestamp with time zone and are not distinct and their
time zone fields are not distinct, then V1 isidentical to V2.

iii) Otherwise, V1isidentical to V2 if and only if V1 is not distinct from V2.

d) If V1and V2 are of constructed types, then

Lase:

i) If V1and V2 are rows and their respective fields are identical, then V1 is identical to V2.
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ii) If V1 and V2 are arrays and havethe same cardinality and elementsin the same ordinal
position inthe two arrays are identical, then V1 is identical to V2.

T VIand vVZarereferences and v s ot aistmet fronm V2 them ViTsidentica to v2:
iv) Otherwise, V1 isnot identical to V2.

e) If V1and V2 are of the same most specific type, MST, and MST is a user-defined type, then:
Case:

i) If MST isadistinct type, whose source type is SDT and the results of SDT (V1) and
SDT (V2) areidentical, then V1 isidentical to V2.

ii) If MST isastructured type and, for every observer function O defined,for MST, the results of
the invocationsO (V1) and O (V2) areidentical, then V1 isidentical to V2.

iii) Otherwise, V1isnot identical to V2.
f) Otherwise, V1isnot identical toV2.
Conformance Rules

None.

9.1 Retrieval assignment

1. Rationale: Clarify assignable and comparable.
Replace Syntax Rules 1) and 2) with:

1) Let Tand V be a TARGE®T and VA LUE specified in an application of this Subclause. Let the declared
types of T and V be TD and SD respectively.

2) If TD is bit stringybinary string, numeric, boolean, datetime, interval, or a user-defined type, then either
SD shall be assignable to TD or there shall exist a user-defined cas function UDCF from SD to TD.

2. Rationale: Restore the facility of assignments involving character strings if there is a user-defined cast
function. €larify assignable and comparable

Replace Syntax Rule 3) with:
3) If the declared type of T is character string, then

Case:

a) |If Tiseitheralocator parameter of an external routine, alocator variable, or a host parameter that
is a character large object locator parameter, then SD shall be assignable to TD.

b) Otherwise, either the SD shall be assignable to TD or there shall exist a user-defined cag function
UDCF from SD to TD.
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9.2 Store assignment

1. Rationale: Clarify assignable and comparable.

1) Let Tand V bea TARGET and VA LUE specified in an application of this Subclause. Let the declaréd
types of T and V be TD and SD respectively.

2) If the declared type of T is character string, bit string, binary string, numeric, boolean, datetime,
interval, or a user-defined type, then either SD shall be assignable to TD or there shall exist)a user-
defined cast function UDCF from SD to TD.

9.3 Data types of results of aggregations

1. Rationale: Clarify the distinction between character sets and character repertoifes.
Replace Syntax Rule 3) a) with:

3) a) If any of the datatypesin DTSis character string, then all"data typesin DTS shall be character
string, and all of them shall have the same character repertoire. The character set of the result is the
character set of the datatype in DTS that has the ¢haracter encoding form with the highest
precedence. The collating sequence and the coefcibility characteristic are determined as specified
in Table 2, ** Collating coercibility rules for dyadic operators’’.

Case:

i) If any of the datatypes in DTS is character large object string, then the result datatype is
character large object string-with maximum length in characters equal to the maximum of the
lengths in characters and\maximum lengths in characters of the datatypesin DTS.

ii) If any of the data‘types in DTS s variable-length character string, then the result data type is
variable-length character string with maximum length in characters equal to the maximum of
the lengths in.characters and maximum lengths in characters of the data typesinDTS.

iii) Otherwise, the result data type is fixed-length character string with length in characters equal
tothe-maximum of the lengths in characters of thedata typesinDTS.

2. Rationale; Editorial.
Replace Syntax Rule 3) i) with:

0] If any datatypein DTS is arow type, then each datatype in DTS shall be arow type with the same
degree and the data type of each field in the same ordinal position of every row type shall be
comparable. The result data type is arow defined by an ordered sequence of (<field name>, data type)
pairs FD; , where data type is the data typeresulting from the application of this Subclause to the set of

ol
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determined as follows:

Case:
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i) If the names of fields in the same ordinal position as FD, in every row type in DTSisF, then the
<field name> in FD; isF.

T Otherwise, the JfietdTmames 1 FD; TS Tmprementation-aependent:
3. Rationale Correct reference to undefined <scopetable name list>.
Replace Syntax Rule 3) k) i) with:
3) k) i) If the datatype descriptor of every data type in DTS includes the name of a referenceable table
identifying thescope of the reference type, and every such name is equival ent to)seme name

STN, then result datatypeis:

RT SCOPE( STN)

9.5 Type precedence list

1. Rationale: Editorial.
Replace Syntax Rule 2) with:

2) The type precedence lig TPL of DT isalist of type deSignators as specified in the Syntax Rules of this
Subclause.

2. Rationale: Correct the type precedence list for reference types.
Replace Syntax Rule 18) with:

18) If DT isareference type, then let n‘be the number of elementsin the type precedence listfor the
referenced type of DT. For i rangihg from 1 (one) to n, let KAW, be thei-th such element. TPL is

REF(KAW, ),REF(KAW; ), ..., REF(KAW, )

10.3 <path specification>

1. Rationale: Clarify the semantics of built-in functions.

Delete Syntax Rule2).

10.4 <routine invocation>

1. " Rationale: Correct namespace problems associated with methods used to initialize newly-constructed
structured type values.

Replace Syntax Rule 4) with:

4) Case:

a) If Rl isimmediately contained in a <call statement>, then an SQL-invoked routine R is a possibly
candidate routine for RI (henceforth, simply “possibly candidate routine”) if Ris an SQL-invoked
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procedure and the <qualified identifier> of the <routine name> of R is equivalentto the <qualified
identifier> of RN.

by RASTMMEedatety contamed T a <method Setections, themar SQE=imvoked Toutme Risa |
possibly candidate routinefor RI if R is an instance SQL-invoked method and the <qualified
identifier> of the <routine name> of R is equivalent to the <qualified identifier> of RN.

c) If Rl isimmediately contained in a <constructor method selection>, then an SQL-invoked routine R
is apossibly candidate routinefor Rl if Ris an SQL-invoked constructor method and the
<qualified identifier> of the <routine name> of Ris equivalent to the <qualified identifier> of RN.

d) If Rl isimmediately contained in a <static method selection>, then an SQL-invoked'routineR is a
possibly candidate routine for RI if Ris a static SQL-invoked method and thergqualified identifier>
of the <routine name> of R is equivalent to the <qualified identifier> of RN-ahd the method
specification descriptor MSD isincluded in a user-defined type descriptor\for UDTSM or for some
supertype of UDTSM.

e) Otherwise, an SQL-invoked routine R is a possibly candidate rodtine for Rl if Ris an SQL-invoked
function thatis not an SQL-invoked method and the <qualified\identifier> of the <routine name>
of Ris equivalent to the <qualified identifier> of RN.

2. Rationale: Change "user-defined data type" to "user-defined.type".
Replace Syntax Rule 6) b) iii) 2) A) with:

6) b) iii) 2) A) If the declared type of P; is auser-defined type, then:
1) Let ST, be the set. of ‘subtypes of the declared type of A, .
II)  The type designator of the declared type of P; shall be in the type precedence list
of the data typeof some typein ST; .
NOTE 149~= “type precedence list” is defined in Subclause 9.5, “ Type precedence list
determination”.

3. Rationale: Correct namespagce(problems associated with methods used to initialize newly-constructed
structured type values.

Replace Syntax Rule 7) b}ij1) A) with:

7) b) i) 1)“A) If Rl isimmediately contained in a <method selection>, <static method selection> or a
<constructor method selection>, then let DP be TP.

4. Ratiopale Editorial.
Replace Syntax Rule 7) b) i) 2) C) 1) with:

7) b) i) 2) C) 1) If theroutine descriptor of Rl includes a STATIC indication, then theeisno
other invocableroutine R2 for which the user-defined type described by the
user-defined type descriptor that includes the routine descriptor of R2 isa
subtype of the user-defined type described by the user-defined type descriptor
that includes the routine descriptor of R1.
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5. Rationale: Clarify the semantics of built-in functions.

Replace Syntax Rule 7) b) i) with:

7) b) ii) If RN contains a <schema name> SN, then SN shall be the <schema name> of a schema S. The
subject routine of RI is the invocable routine (if any) contained in S.

6. Rationale: Correct namespace problems associated with methods used to initialize newly-constructed
structured type values.

Replace Syntax Rule 8) b) i) 1) A) with:

8) b) i) 1) A) If Rl isimmediately contained in a <method selection>, <static method selection> or a
<constructor method selection>, then let DP be TP.

7. Rationale: Clarify the semantics of built-in functions.
Replace Syntax Rule 8) b) ii) with:

8) b) ii) If RN contains a <schema name> SN, then SN shall be-the <schema name> of a schema S. The
candidate routines of RI are the invocable routinesif*any) contained in S.

8. Rationale: The current handling of output parameter in routine invocation is incomplete. It does not
cover all alternatives of <target specification>. Prohibit updating new transition variables in AFTER triggers

Replace Syntax Rule 8) ¢)i) 4) with:

8) c) i) 4) For each P, that is an output SQL parameter or both an input SQL parameter and an output
SQL parameter, A; shall"be a <target specification>.

A.0) If Rl iscontained in a <triggered SQL staement> of an AFTER trigger, then A; shall
not be@s<column reference>.

A) If A isa<host parameter specification>, then P; shall be assignable to A;, according to
the Syntax Rules of Subclause 9.1, “Retrieval assignment’, with A; and P; as TARGET
and VALUE, respectively.

B) If Ajisan <SQL parameter reference> or a <column reference>, then P; shall be
assignable to A;, according to the Syntax Rules of Subclause 9.2, “ Store assignment”,
with A; and P; as TARGET and VALUE, respectively.

NOTE 150.1 — The <column reference> can only be a new trangtion column refererce.

9. "\ Rationale: Correct namespace problems associated with methods used to initialize newly-constructed
structured type values.

Replace Syntax Rule 9) with:

9) If SRis a constructor function, then RI shall be simply contained in a <new invocation>.
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10. Rationale: Cater properly for null subject argument.

Insert thefollowing General Rule:

2) b) ii.1) If SRistype preserving and the null value is substituted for the result parameter, then
Case:

1) If SRisamutator function, then an exception condition is raised: data exceptionh —
null value substituted for mutator subject parameter.

2) Otherwise, the value of RI isthe null value and the remaining General“Rules of this
subclause do not apply.

11. Rationale: Cater properly for null subject argument.
Insert thefollowing General Rule:

2) b) iii) 1) A.0) If V; isthe null value, then the value of RI"is\the null value and the remaining
General Rules of this Subclause are notapplied.

12. Rationale: Change "user-defined data type" to "user-defined type" and the determination of overriding
methods should be based on data type identity rather thapon.data type compatibility.

Replace General Rule 2) b)iii) 1) A) 1V) with:
2) b) iii) 1) A) 1V) Forj varying from-24oN, the Syntax Rules of Subclause 10.17, * Data type
identity’’, are applied with the declared type of PM; and the declared type of
PSR
NOTE 152>="SRis an element of the set SM.
13. Rationale: A value does not have a'declared type.
Replace General Rule 3) b) with:
3) b) Otherwise,det CPV; be an implementation-defined value of most specific type T;,.
14. Rationale: Clarify-the semantics of built-in functions.
Delete General ‘Rule 4).
15. Ratignale: Addressrequirement for multiple diagnostics areas

Insertthefollowing General Rule:

6) b.1) The diagnostics area stack in CSC is copied to RSC and the General Rules of Subclause 19.2,
"Pushing and popping diagnostics areas" are applied with PUSH as OPERATION and the

diagnostics area stack in RSC as STACK.
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16. Rationale: Clarify the semanticsof SQL-data access indication.

Replace General Rule 6) e) with:

6) e) Case:

i) If the SQL-data access indication of CSC specifies possibly contains SQL and R possibly reads
SQL-data, or R possibly modifies SQL-data, then

1) If Risan external routine, then an exception condition is raised: external routine-exception
— reading SQL-data not permitted.

2) Otherwise, an exception condition is raised: SQL routine exception —reading SQ L-data
not permitted.

ii) If the SQL-data access indication of CSC specifies possibly reads)SQL -data and R possibly
modifies SQL-data, then:

1) If Risan external routine, then an exception conditionyis raised: external routine exception
— modifying SQL-data not permitted.

2) Otherwise, an exception condition is raised: SQL routine exception — modifying SQL-data
not permitted.

Insert thefollowing General Rule:
6) e.l) Case:

i) If Rdoes not possibly contain'SQL, then set the SQL -data access indication inthe routine
execution context of RSC'to doesnot possibly contan SQL.

ii) If R possibly contains’SQL, then set the SQL -data access indicaion in theroutine execution
context of RSC toposdbly contains SQL.

iii) If R possibly reads SQL-data, then set the SQL -data access indication inthe routine execution
contextief ‘RSC to possibly reads SQL -data.

iv) If Rpossibly modifies SQL-data, then setthe SQL-data access indication inthe routine
execution context of RSC to possibly modifies SQL -data.

Delete General’Rule 7).
17. /Rationale: Cater properly for null subject argument.

Delete General Rule 8) a).

18. Rationale: Clarify the semanticsof SQI -data access indication

Replace General Rule 8) c)iv) with:

8) c) iv) If the SQL-data access indication of RSC specifies possibly contains SQL, and, before the
completion of the execution of the <SQL routine body> of R, an attempt is made to execute an
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SQL -staement that possibly reads SQL-daa, or an attempt ismade to executean SQL-
statement that possibly modifies SQL-data, then an exception condition is raised: SQL routine
exception — reading SQL-data not per mitted.

19. Rationale: Clarify the semanticsof SQL-data access indication.
Replace General Rule 8) c) v) with:
8) c) v) If the SQL-data access indication of RSC specifies possibly reads SQL -data, and, beforethe
completion of the execution of the <SQL routine body> of R, an attempt is made to,execute an
SQL statement that possibly modifies SQL -data, then an exception condition isfaised: SQL
routine exception — modifying SQL-data not per mitted.
20. Rationale: Remove erroneous specification concerning re-raising of completion condition.

Delete General Rule 8) c) vi)

21. Rationale: Fixthe subscriptsin the referencesto CPV in General Rule 9)b)/i) 1) C) and General Rule 9) b)
i) 2) B).

Replace General Rule 9) b)i) 1) C) with:

9) b) i) 1) C) Foriranging from (PN+1)+1 to (PN+1)+N, thei-th entry in ESPL is the SQL
indicator argument correspondingto’CPV, py,y)-

22. Rationale: Fixthe subscriptsin the references to CPV in General Rule 9) b) i) 1) C) and General Rule 9) b)
i) 2) B).

Replace General Rule 9) b)i) 2) B) with:

9) b) i) 2) B) Forirangingfrom PN+1to PN+N, thei-th entry in ESPL is the SQL indicator
argument_corresponding to CPV, py.

23. Rationale: Cater properly to null-call functions with PARAMETER STYLE GENERAL.
Replace General Rule 9) ¢)with:

9) c) |If RspeeifiesPARAMETER STYL E GENERAL, then the effective SQL parameter list ESPL of R
is-setas follows:

i) If Risnotanull-cal function and, for i ranging from 1 (one) to PN, CPV; is the null value then
an exception condition israised: external routine invocation exception — null value not
allowed.

ii) For i ranging from 1 (one)to PN, if no CPV; isthe null value, then for j ranging from 1 (one) to
PN, thej-th entry in ESPL is set to CPV,

24. Rationale: Cater properly for null subject argument.

Delete General Rule 9) f) i).
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25. Rationale: Clarify the semanticsof SQL-data access indication.

Insert thefollowing General Rule:

9) f) i) 2.1) If the SQL-data access indication of RSC specifies doesnot possibly contain SQL, and
before the completion of any execution of P, an attempt is made to execute an SQL -
statement, then an exception condition is raised: external routine exception —
containing SQL not permitted.

26. Rationale: Clarify the semanticsof SQL-data access indication.
Delete General Rule 9) f) iii) 4).

27. Rationale: Clarify the semanticsof SQL-data access indication.
Replace General Rule 9) f) iii) 5) with:

9) f) iii) 5) If the SQL-data access indication of RSC specifies possiily contains SQL, and, before the
completion of any ex ecution of P, an attempt is madeto execute an SQL -statement that
possibly reads SQL -data, or an attempt is made toCexecute an SQL-statement that possibly
modifies SQL-data, then an exception condition iSraised: external routine exception —
reading SQL-data not permitted.

28. Rationale: Clarify the semanticsof SQL-data access indication.
Replace General Rule 9) f) iii) 6) with:

9) f) iii) 6) If the SQL-data access indication of RSC specifies possibly reads SQ L-data, and, before
the completion of any execution of P, an attempt is made to execute an SQL -statement that
possibly modifies SQL-data, then an exception condition is raised: external routine

exception — modifying SQL-data not per mitted.

29. Rationale: Correctrules referéndng "exception data item" to be only applicable to external routines that
specify PARAMETER STYLE)SQL. Remove restrictions on SQLSTATE values generated by external routines

Replace General Rule 9). g):1) with:

9) g) ii) Jort'varying from 1 (one)to EN, the value of ESP; is set to the value of PD;. If R specifies
PARA METER STYLE SQL, then:

Case:
1) If the exception dataitem has the value '00000', then the execution of P was successful.
2) If the first two characters of the exception data item are equal to the SQLSTATE condition

code class value for warning, then a completion condition is raised: warning, using a
subclass code equal to thefind three charadersof the value of the exception data item

3) Otherwise anexception conditionis raised usng aclass code equal to the firsttwo
characters of the value of the exception dataitem and a subclass code equal to the final
three character of the value of the exception data item.
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30. Rationale: Addressrequirement for multiple diagnostics areas

Replace General Rule 9) g)iii) with:

9) g) iii) If the exception dataitem is not '00000' and R specified PARAMETER STYLE SQL, then the
message text item is stored in the first diagnostics area.

31. Rationale: Allow the effective result dataitem to be set for null-call functions when the return valueis;not
null.

Replace General Rule 9) h)i) 4) A) with:
9) h) i) 4) A) Case:
1) If Risnot an array -returning external function, R specifiesPARAMETER
STYLE SQL, and entry (PN + 1) + N+ 1in ESPL)(that is SQL indicator
argument N + 1 corresponding to the result datd item) is not negative, then let

ERDI be the value of the result dataitem.

1) If Risan array-returning external function, and R specifiesPARAMETER
STYLE SQL, then let ERDI be AR.

1) If R specifies PARAMETERSTYL E GEN ERAL, then let ERDI be the value
returned from P.
NOTE 156 — The value returned-from P is passed to the SQL-implementation inan
implementati on-dependent manher. An argument value list entry is not used for thispurpose.
32. Rationale: Type-preserving functions must return values that have the same type as the most specific type of
the argument substituted for the RESULT parameter. For handling the return value add the case when
neither the <result cast> has a locatoridication nor the data type of the result value is a user-defined type.
Replace General Rule 9) h)i) 4) B) ii) 2)-with:
9) h) i) 4) B) 11) (2)yOtherwise,
Case:

a) |If CRT isauser-defined type, then:

i) Let TSF be the SQL-invoked routine identified by the specific name
of the to-sql function associated with the result of R.

ii) Case:
1) If TSF is an SQL-invoked method, then:

A) If Ris atype-preserving function, then let MAT be the
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most specifictype of the value of the argument
substituted for the result SQL parameter of R; otherwise,
let MAT be CRT.
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B)  The General Rules of this Subclause are applied with a
static SQL argument list whose first element isthe value
returned by the invocation of:

MAT()

and whose second element is ERDI, and the subject
routine TSF.

2) Otherwise, the General Rules of this Subclause are\applied
with a static SQL argument list that has a single SQL argument
that is ERDI, and the subject routine TSF.

iii) Let RDI be the result of invocation of TSF.
b) Otherwise, let RDI be ERDI.

33. Rationale: Check for the most specific type of the returned value from type‘preserving functions. The current
handling of output parameter in routine invocation is incomplete. It does.not cover all alternatives of
<target specification>.

Replace General Rule 10) with:

10) Case:
a) If Risan SQL-invoked function, then:

i) If Ristype preserving, then:

1) Let MAT be the mostgpecific type of the value of the argument substituted for the result
SQL parameter of(R.

2) If RVisnot:thenull value and if the most specific type of RV is not compatible with MAT,
then an ex ception condition is raised: data exception — most specific type mismatch.

ii) Let ERDI be the effective returnsdata type of the <routine invocation>.

iii) Letthe result of the <routine invocation> be the result of assigning RV to a target of declared
type ERDT according to the rules of Subclause 9.2, “ Store assignment”.

)\ ~Otherwise, for each SQL parameter P; of R tha isan output SQL parameter or bothan input SQL
parameter and an output SQL parameter, let TS be the <target specification> of the corresponding
<SQL argument> A;.

Case:

i) 1fTSisa<host parameter specification>. then CPV, is assigned to TS according to therulesof |

Subclause 9.1, “Retrieval assignment”.
ii) If TSisan <SQL parameter reference>, or a <column reference>, then CPV, is assigned to TS

according to the rules of Subclause 9.2, “ Store assignment”.
NOTE 157.1 — The <column reference> can only be a new transition column reference.
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34. Rationale: Ensure that the complete result set is available for scrollable cursors

Replace General Rulell) e) with:

11) e) Case:
i) If FRCN;isascrollable cursor, then let NXT;, 1£i £ RTN, be 1 (one).

ii) Otherwise, let NXT;,,1 £i £ RTN, be the ordinal number of the row of RS that woul d-be
retrieved if the following SQL -statement were executed:

FETCH NEXT FROM FRCN; | NTO .

35. Rationale: Allow information about warnings generated during evaluation of routiné-invocations to be
visible via GET DIAGNOSTICS.

Replace General Rule 12) d) with:

12) d) Set the value of the current transaction condition area limit imCSC to the value of the current
transaction condition arealimit CAL in RSC.

Insert thefollowing General Rule:

12) d.1) For each occupied condition area CA in the fifst diagnostics area of RSC, if the value of
RETURNED_SQLSTATE in CA doesot represent successful completion, then

Case:
i) If the number of occupied condition areas in thefirst diagnostics areaDAL in CSC is less than
CAL, then CA is copied to.he first vacant condition area in DAL.

NOTE 157.2 — This eauses the first vacant condition areain DAL to become occupied.

ii) Otherwise, thevaue of MORE in the statement information area of DAl isset to 'Y "

10.5 <privileges>

1. Rationale: Clarify that ALL PRIVILEGES, UNDER and USAGE can be specified for <object name>s that
are <schemafresolved user-defined type name>s.

Replace Syntax Rule 3) with:
3) If <object name> specifies a <domain name>, <collation nhame>, <charecter set name>, <transliteration
name>, or <schema-resolved user-defined type name>, then <privileges> may ecify USAGE.

Otherwise, USAGE shall not be specified.

2. Rationale: Clarify that ALL PRIVILEGES and EXE CUTE can be specified for <object name> s that are
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SQL-Tnvoked routines.

Replace Syntax Rule 7) with:
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7) If the object identified by <object name> of the <grant statement> or <revoke statement> is an SQL -
invoked routine, then <privileges> may specify EXECUTE; otherwise, EXECUTE shall not be
specified.

3. Rationale: Specify explicitly the implication that F451, "Character set definition" depends on F461, "Named
character sets" .

Replace Conformance Rule 9) with:

9) Without Feature F461, “Named character sets”, in conforming SQL language, an <object name> shall
not specify CHARACTER SET.

10.6 <character set specification>

1. Rationale: Align Syntax Rules with the Concepts .
Replace Syntax Rule 3) with:

3) The <standard character set name>s shall include: SQL _CHARACTER and all those specified in
Subclause 4.2.4, “Named character sets” as defined by other standards.

2. Rationale: Standardise terminology.
Replace General Rules 2), 3) and 4)as shown here:

2) A <standard character set name> specifiesthe name of a character set that is defined by a national or
international standard. The character repertoire of CS is defined by the gandard defining the character
set identified by that <standard charagter set name>. The default collation of the character set is defined
by the order of the characters in théstandard and has the PAD SPACE characteristic.

3) An <implementation-defined“Character set name> specifies the name of a character set that is
implementation-defined. Fhe character repertoire of CS isimplementation-defined. The default
collation of the character set and whether the collation has the NO PAD charecterigic or the PAD
SPACE characteristicis implementati on-defined.

4) A <user-defined character set name> identifiesa character set whose descriptor isincluded in some
schema whose <schema name> is not equivalent to INFORMATION_SCHEMA.
NOTE 215— The default collation of the character set isdefined asin Subclause 11.31, “<characte set
definition>".

3. Ratjenale: Specify explicitly the implication that F451, "Character set definition" depends on F461, "Named
character sets" .

Replace Conformance Rule 1) with:

1) Without Feature F461, “Named character sets”, conforming SQL Ianguage shall not contain a

<cCharacter set specitication>.
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10.7 <specific routine designator>

1. Rationale: Usethe correct BNF (< user-defined type name> instead of < user-defined type>).

In the Format, replace the production for <specific routine designator> with:

<specific routine designator> ::=
SPECI FI C <routine type> <specific name>
| <routine type> <menmber name> [ FOR <user-defined type name>/]

2. Rationale: Correct namespace problems associated with methods used to initialize newly-constructed
structured type values.

In the Format, replace the production for <routine type> with:

<routine type> ::=
ROUTI NE
| FUNCTI ON
| PROCEDURE
| [ INSTANCE | STATIC | CONSTRUCTOR | METHOD

3. Rationale: Allow the specification of a <method name> when & method is being designated.
In the Format, replace the production of <member name> with:
<member name> ::=
{ <schema qualified routine;,name> | <method name> }

[ <data type list> ]

4. Rationale: Correct namespace problems(@ssociated with methods used to initialize newly-constructed
structured type values.

Replace Syntax Rule 2) with:

2) If <routine type> specifies MET HOD and neither IN STAN CE nor STATIC nor CONSTRUCTOR is
specified, then INSTANCE isimplicit.

5. Rationale: Use thecorrect BNF (<user-defined type name> instead of <user-defined type>) and correct
namespace problems associated with methods used to initialize newly-constructed structured type values.
Replace incoprectly used concept of data type identity of routine parameters with explicit reference to the
Syntax Rubes of Subclause 10.14, “ Data type identity” . Allow the specification of a <method name> when a
method i's being designated.

Replace Syntax Rule 3) with:

3) If a <member name> MN is specified, then:

a) 11 <user-defined Type name> 1S SpeciTied, then <routine type> shall specity ME THOD . 1T
METHOD is specified, then <user-defined type name> shall be secified.

b) Case:
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i) If <routine type> specifies MET HOD, then <method name> shall be specified. Let SCN be the
implicit or explicit <schema name> of <schema-resolved user-defined type name>, let METH
be the <method name>, and let RN be SCN.METH.

ii) Otherwise, <schema qualified routine name> shall be specified. Let RN be the <schema
qualified routine name> of MN and let SCN be the <schema name> of MN.

c) Case:
i) If MN contains a <data type list>, then:

1) If <routine type> specifies FUNCTION, then there shall be exactly one SQL-invoked
function thatis not an SQL-invoked methodin the schema identified dy SCN whose
<schema qualified routine name> is RN such that for all i the Syntax.Rules of Subclause
10.16, ‘‘Datatype identity’’, when applied with the declared type'‘of itsi-th SQL parameter
and thei-th <data type> in the <data type list> of MN, are safisfied. The <specific routine
designator> identifies that SQL-invoked function.

2) If <routine type> specifies PROCEDURE, then theré'shall be exactly one SQL-invoked
procedure in theschema identified by SCN whoseé.<schema qualified routine name> is RN
such that for all i the Syntax Rules of Subclause 10.16, ‘“ Data type identity’’, when applied
with the declared type of itsi-th SQL parameter and the i-th <data type> in the <data type
list> of MN, are satisfied. The <specificroutine designator> identifiesthat SQL-invoked
procedure.

3) If <routine type> specifies METHOD, then
Case:

A) If STATIC is speeified, then there shall be exactly one static SQL-invoked method of
the type identified by <user-defined type name> whose <method name> is METH
such that.for all i, the Syntax Rulesof Subclause 10.16, ‘‘ Data type identity’’, when
applied with the declared data type of itsi-th SQL parameter and the i-th <data type>
in the <data type list> of MN, are satisfied. The <specific routine designator>
identifies that static SQL-invoked method.

B)./ If CONSTRUCT OR is specified, then there shall be exactly one SQL-invoked
constructor method of the type identified by <user-defined type name> whose
<method name> is METH such that for all i, the Syntax Rules of Subclause 10.16,
‘‘Datatypeidentity’’, when applied with the declared data type of itsi-th SQL
parameter in the unaugmented <SQL parameter declaration lig> and thei-th <data
type> in the <data type list> of MN, are satisfied. The <specific routine designator>
identifies that SQL-invoked constructor method.

C) Otherwise, there shall be exactly one instance SQL-invoked method of the type
identified by <user-defined type name> whose <method name> is METH such that for
all i, the Syntax Rules of Subclause 10,16, ‘‘Data type identity'’, when applied with

the declared data type of itsi-th SQL parameter in the unaugmented <SQL parameter
declarationlist> and thei-th <data type> in the <data type list> of MN, are satisfied.
The <specific routine designator> identifies that instance SQL -invoked method.
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4) If <routine type> specifies ROUTINE, then there shall be exactly one SQL-invoked routine
in the schemaidentified by SCN whose <schema qualified routine name> is RN such that
for all i the Syntax Rules of Subclause 10.16, ‘‘Data type identity’’, when applied with the

140

acCliarea type Ol TtsST=th SUL pPardmeter arna uie trdata lype-~ mthe<data Lype frst>"of
MN, are satisfied. The <specific routine designator> identifiesthat SQL-invoked routine.

ii) Otherwise:

1) If <routine type> specifies FUNCTION, then there shall be exactly one SQL-inveked
function in the schema identified by SCN whose <schema qualified routine name>’is RN.
The <specific routine designator> identifies that SQL-invoked function.

2) If <routine type> specifies PROCEDURE, then there shall be exactly one SQL-invoked
procedure in theschema identified by SCN whose <schema qualifiéd/outine name> is RN.
The <specific routine designator> identifies that SQL-invoked procedure.

3) If <routine type> specifies METHOD, then
Case:

A) If STATIC is specified, then there shall be exactly one static SQL-invoked method of
the user-defined type identified by <user-defined type name> whose <method name>
is METH. The <specific routine desighator> identifies that static SQL-invoked
method.

B) If CONSTRUCT OR is specified, then there shall be exactly one SQL-invoked
constructor method of theaser-defined type identified by <user-defined type name>
whose <method name>\us METH. The <specific routine designator> identifies that
SQL-invoked constructor method.

C) Otherwise, there shall be ex actly one instance SQL-invoked method of the user-
defined type'identified by <user-defined type name> whose <method name> is
METH. (The <specific routine designator> identifies that instance SQL-invoked
method:

4) If Lroutine type> specifies ROUTINE, then there shall be exactly one SQL-invoked routine
in.the schemaidentified by SCN whose <schema qualified routine name> is RN. The

<specific routine designator> identifies that SQL-invoked routine.

6. RationalenCorrect namespace problems associated with methods used to initialize newly-constructed
structared type values.

Replace Syntax Rule 4) with:

4) If FUNCTION is specified, then the SQL-invoked routine that is identified shall be an SQL-invoked
function thatis not an SQL-invoked method. If PROCEDURE is specified, then the SQL-invoked

| - = routinethatisidentified shall be an SQL -invoked procedure. If STATIC METHOD s specified, then |

the SQL-invoked routine that is identified shdl be a g¢atic SQL-invoked method. If CONSTRUCTOR
METH OD is specified, then the SQL-invoked routine shall be an SQL-invoked constructor method. If
INSTANCE M ETHOD is specified or implicit, then the SQL-invoked routine shall be an instance
SQL-invoked method. If ROUTINE is specified, then the SQ L-invoked routine that is identified is
either an SQL-invoked function or an SQL-invoked procedure.
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10.8 <collate clause>

1. Rationale: Standardise terminology.
Replace the Function with:

Specify a default collation.

10.12 Execution of triggers

1. Rationale: Addressrequirement for multiple diagnostics areas
Insert thefollowing General Rule:

4) a.0) The General Rules of Subclause 19.2, "Pushing and popping diagnostics areas" are applied,
with PUSH as OPERATION and the diagnostics area stacknas’'STACK.

2. Rationale: Editorial.
Replace General Rule 4) b) with:

4) b) If the execution of TSSis not successful, then‘an ex ception condition israised: triggered action
exception. The exception information assodated with TSSis entered into the diagnostics areain a
location other than the location corresponding to condition number 1 (one).

3. Rationale: Addressrequirement for multiple diragnostics areas

Insert thefollowing General Rule:

4) c.1) The General Rules.of Subclause 19.2, "Pushing and popping diagnostics areas" are applied,
with POP as OPERATION and the diagnostics area stack as STACK.

10.13 Execution of array-returning functions

1. Rationale: Editorial.
Replace Genegral ‘Rule 6) with:

6) Ilf“the call type data item has a value of -1 (indicating “open call”), then P is executed with alist of EN
parameters PD; whose parameter names are PN; and whose values are set as follows:

a) Depending on whether the language of R specifies ADA, C, COBOL, FORTRAN, MUMPS,
PASCAL, or PLI, let the operative data type correspondencestable be Table 18, “ Data type
correspondences for Ada”, Table 19, “Data type correspondences for C”, Table 20, “Data type

correspondences for COBOL”, Table 21, “D ata type correspondences for Fortran”, Table 22, “Data
type correspondences for MUMPS’, Table 23, “Datatype correspondences for Pascal”, or Table
24, “Datatype correspondences for PL/I", respectively. Refer tothe two columns of theoperative
data type correspondences table asthe “ SQL data type” column and the “host data type” column.
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b) For i varying from 1 (one)to EN, the<data type> DT, of PD, is the data type listed in the host data
type column of the row in the data type correspondences table whose value in the SQL data type
column corresponds to the data type of ESP;.

c) Thevalueof PD; is set to the value of ESP;.
Replace General Rule 8) a) with:

8) a) P isexecuted with alist of EN parameters PD; whose parameter names are PN; and whose zalues
are set as follows:

i) Depending on whether the language of R specifies ADA, C, COBOL, FORTRAN, MUM PS,
PASCAL, or PLI, let the operative data type correspondences table be T@ble 18, “ Data type
correspondences for Ada”, Table 19, “Data type correspondences for €y Table 20, “Data type
correspondences for COBOL", Table 21, “Data type correspondenees,for Fortran”, Table 22,
“Datatype correspondences for MUMPS”, Table 23, “Data type(carrespondences for Pascal”,
or Table 24, “Data type correspondences for PL/1", resectively; Refer to the two columns of
the operative data type correspondences table as the “ SQL.data type” column and the “host
datatype” column.

ii) Forivarying from 1 (one)to EN, the<data type> D T;of PD; is the data type listed in the host
datatypecolumn of therow in thedata type correspondences tablewhosevalue in the SQL
data type column corresponds to the data type,of ESP;.

c) Thevalue of PD; is set to the value of ESP;:
Replace General Rule 8) b)iii) with:
8) b) iii) Otherwise, set the value of the call type data item to 1 (one) (indicating close call).
Replace General Rule 9) with:

9) If the call type data item has a value of 1 (indicating “close call”), then P is executed with alist of EN
parameters PD; whose parameter names are PN; and whose values are set as follows:

a) Depending‘on whether the language of R specifies ADA, C, COBOL, FORTRAN, MUMPS,
PASCAL\.or PLI, let the operative data type correspondencestable be Table 18, “ Data type
correspendences for Ada”, Table 19, “Data type correspondences for C”, Table 20, “Data type
correspondences for COBOL”, Table 21, “D ata type correspondences for Fortran”, Table 22, “Data
typé correspondences for MUMPS’, Table 23, “Datatype correspondences for Pascal”, or Table
24, “Datatype correspondences for PL/I”, respectively. Refer tothe two columns of the operative
data type correspondences table asthe “SQL data type” column and the “host data type” column.

b) For i varying from 1 (one)to EN, the<data type> DT, of PD; is the data type listed in the host data
type column of the row in the data type correspondences table whose value in the SQL data type
column corresponds to the data type of ESP;.

c) Thevalueof PD;is set to the value of ESP;.
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10.14 Data type identity

1. Rationale: The requirement that the data type identity should subsume data type compatibility is not

enforced.
Replace all the Syntax Rules of this Subclause with thefollowing:
1) Let PM and P be the two data typesspecified in an application of this Subclause.
2) PM and P shall be compatible.
3) If PM is acharacter string type, then the length of PM shall be equal to the length of 'R.

4) If PM is an exact numeric type, then the precision and scale of PM shall be egual to the precision and
scale P, respectively.

5) If PM is an approximate numeric type, then the precision of PM shall be‘equal to the precision of P.
6) If PM is binary string type, then the maximum length of PM shall be equal to the maximum length of P.
7) If PM is abit string type, then the length of PM shall be equal to the length of P.

8) If PM is a datetime data type with <time fractional.Seconds precision>, then the <time fractional
seconds precision> of PM shall be equal to the <time fractional seconds precision> of P.

9) If PM isaninterval type, then the <interval.qualifier> of PM shall be equivalent to the <interval
qualifier> of P.

10) If PM isacollection type, then
a) The maximum cardinality‘of PM shall be equal to the maximum cardinality of P.

b) The Syntax Rules-of\this Subclause are applied with the element type of PM and the element type
of P as the two data types.

11) If PM isarow type, then:
a) Let(Nybe the degree of PM.
b)C-ket DTFPM,; and DTFP; be the data type of i-th field of PM and P, respectively. For i varying from

1 (one) to N, the Syntax Rules of this Subclause are applied with DTFPM; and DTFP; as the two
data types.
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11.1 <schema definition>

1. Rationale Remove redundantitem. <grant role statement> is defined in <grant satement>.

In the Format, replace the production for <schema element> with:

<schema el ement> ::=
<tabl e definition>
| <view definition>
| <domain definition>
| <character set definition>
| <collation definition>
| <translation definition>
| <assertion definition>
| <trigger definition>
| <user-defined type definition>
| <schema routine>
| <grant statement>
| <role definition>
| <user-defined cast definition>
| <user-defined ordering definition>
| <transform definition>

2. Rationale: Correct the references to schema which do not/treat it as a descriptor.
Replace General Rules 1) with:
1) A <schema definition> creates an SQL-schéma Sin a catalog. Sincludes:
a) A schema name thatis equival entito theexplicit orimplicit <schema name>.

b) A schema authorization identifier that isequivalent to the explicit or implidt <authorization
identifier>.

c) A schema charactep set name that is equivalent to the explicit or implicit <schema character set
specification>.

d) A schema-SQL-path that isequivdent to the explicit orimplicit <schema path specification>.
e) The-descriptor created by every <schema element> of the <schemadefinition>.

Delete Geneéral’Rule 4).

3. _Rationale: Remove redundant and misleading Conformance Rules.

Delete Conformance Rules 1), 2), 4), 5), 6), 7), 9) and 11).
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4. Rationale: Specify explicitly the implication that F451, "Character set definition” depends on F461, "Named
character sets" .

— Reptace CONfOrMace RUES 8) Wit

8) Without Feature F461, “Named character sets’, a <schema character set specification> shall not be
specified.

11.2 <drop schema statement>

1. Rationale: DROP ASSERTION statement now requires CASCADE.
Replace General Rule 4) with:

4) Let A be the <constraint name> included in the descriptor of any assertion-included in S. The following
<drop assertion statement> is efectively executed:

DROP ASSERTI ON A CASCADE
2. Rationale: Standardise terminology.
Replace General Rule 5) with:

5) Let CD be the <collation name> included in the.descriptor of any collation included in S. The
following <drop collation statement> is effectively executed:

DROP COLLATI ON c¢p CASCADE

3. Rationale: It isimpossible for an implementation to know all SQL routine bodies that generally containa
<schemaname>.

Replace General Rule 11) with:

11) Let R be any SQL-invoked routine whose routine descriptor includesan SQL routine body that
contains the <schema name> of S. Let SN be the <specific name> of R. The following <drop routine
statement> is-effectively executed without further Access Rule checking:

DROP SPECIFIC ROUTINE SN CASCADE
4. Rationale;Correct the references to schema which do not treat it as a descriptor.

Replace 'General Rule 13) with:

13)  Sisdestroyed.
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11.3 <table definition>

1. Rationale Incorrect symbol in syntax substitutefor <like dause>.

Replace Syntax Rule 6) b) with:
6) b) Let nt be the number of columnsin T1. Let C;, 1 (one) £ i £ nt, be the columns of T1, in the order
in which they appear in T1, let CN; be the column name included in the column descriptor of \C,,
and let DT, be the data type included in the column descriptor of C,. Let CD, be:
CN, DT,
If ntis greater than 1 (one), then let CD; ,2 £ i £ nt, be:
, CN; DT;
The <like clause> iseffectively replaced by CD,, 1 (one) £ i £ nt,
NOTE 169 — <column constraint>sare not included in columns; <column corstraint>s are effectively
transformed to <table constraint>s and are thereby excluded.
2. Rationale: Recognise that unique constraints may contain more-than one column
Replace Syntax Rule 7) g) with:
7) g There shall exist some supertable of T whose table descriptor includesa unique constraint
descriptor UCD such that the nullability, characteristic included in the column descriptor of every

column whose column name is inclixded in UCD is known not nullable.

3. Rationale: Remove the injudicious optionto specify a column to have a collation different from that of the
corresponding attribute .

In the Format, replace the productionafer <column option list> with:

<colum option lists/::=
[ <scope cl ause> -]
[ <default clause> ]
[ <colum gonstraint definition> .. ]

Replace Syntax®Rute 9) with:
9) For everyy<columnoptions> CO, <column name> shall be equivdent to the <column name> specifiedin some
<colwmn definition>RCD implicitly or explicitly contained in TD and shall not refer to an inherited column of

J=~Distinct <column options>s contained in TD shall specify distinct <column name>s.

a) If CO specifiesa <scopeclause> SC, then let CURITIBA be the <column name> contained in RCD
followed in tum by the <data type> or <domain hame> contained in RCD, SC, the <default clause> (if

b) If CO specifies<default clause> DC, then let CURITIBA be the <column name> contained in RCD
followed in tum by the <data type> or <domain name> contained in RCD, DC, and every <column
constraint definition> contained in RCD. RCD is replaced by CURITIBA.
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C) If CO specifies anon-empty list CCDL of <column constraint definition>s, then let CURITIBA be the
<column name> contained in RCD followed in turn by the <data type> or <domain name> contained in
RCD, and the <default clause> (if any) contained in RCD, CCDL. RCD isreplaced by CURITIBA.

4. Rationale: Incomplete rule—should prohibit <column definition>s as well as <like clause>s and replace the
use of incorrect tags.

Replace Syntax Rule 10) a) with:

10) a) The <user-defined type name> simply contained in <user-defined type> shall identify-a structured
type ST. Let the <table element lig>, if spedfied, be TEL.

Replace Syntax Rule 10) b) with:

10) b) TEL shall not contain a<likeclause> or a <column definition>.
5. Rationale: Replaceincorrect tags and other text.
Replace Syntax Rule 10) d) ii) with:

10) d) ‘‘OF <user-defined type>'" is effectively replaced by &<teable element list>TEL1 TEL2, where
TEL1 and TEL2 are defined as follows:

TEL1 consists of n<table element>s, where n{is the number of attribute descriptors included in the
data type descriptor of ST. For each attribute'descriptor AD included in the data type descriptor of
ST, the corregponding <table element> iR FEL1 is the <column definition> CN DT DC CC, where:
i) CNisthe attribute name included in AD.

ii) DT is some <data type> that, under the General Rules of Subclause 6.1, **<data type>’’, would
result inthe creation of\the data type descriptor included in AD.

iii) Case:
1) If AD_ describes an inherited attribute | A, then DC is some <default clause> whose <default
option> denotes the default value included in the column descriptor of the direct

supercolumn of [A.

2) Otherwise, DC is some <default clause> whose <default option> denotes the default value
included in AD.

iv) Case:

1) If AD describes an inherited attribute | A, and the descriptor of the direct supercolumn of 1A
includes a <collation name> COLIN, thenCC is‘‘COLLATE COLIN"".

2) 1f AD describes an inherited attribute |A, and the descriptor of the direct supercolumn of 1A

does not include a<collation name>, then CC is a zero-length string.
3) If AD includesa <collation name> COLIN, then CC is‘‘COLLATE COLIN"".

4) Otherwise CC is a zero-length string.
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If <table element list> TEL is specified and contains a <table element> that is not a <column
definition>, then TEL2 is a <comma> followed by those <table elements> of TEL that are not
<column definition>s the members of each adjacent pair being separated by a <comma>;

Otherwise TEC2 TS a Zero-fengtTSring:
6. Rationale: Align the rules with the BNF in the Format,
Replace Syntax Rule 16) with:

16) If TEL1 contains a <column options>, then TD shall specify OF <user-defined type> and any-<column
definition> shall be contained before the first <column options>.

7. Rationale: Align the ruleswith the BNF in the F ormat.
Replace Access Rule 4) with:

4) If “OF <user-defined type>" is specified, then the applicable privileges of A shall include USAGE on
ST.

8. Rationale: Editorial - typographical error.
Replace General Rule 3) with:

3) For each <column options> CO, if CO contans a<scopeclause> SC, thenlet CD be the column
descriptor identified by the <column name> spécified in CO. The <table name> specified in SC is
includedin the referencetypedescriptor that*isincluded in CD.

9. Rationale Correct the default of <tablecommit action>.
Replace General Rule 5) I) with:
5) I) If TEMPORARY is specified, then

Case:

i) If ON.COMM IT PRESERVE ROWS is specified, then the table descriptor includes an
indication that ON COMM IT PRESERVE ROWS is specified.

i)~ \Otherwise, the table descriptor includes an indication that ON COM MIT DELETE ROW Sis
specified orimplied.

10. Ratigndle: Clean up typed table insertability property for non-instantiable types.
Insertthefollowing General Rule;

5) 1.1) Case:

148

i) If OF <user-defined type> is not specified, then an indication that T is insertable-into.
ii) Otherwise,

Case:
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1) If the data type descriptor of R indicates that R is instantiable, then an indication that T is
insertable-into.

2y Otherwise, armdicatiom that T 1S ot mSatape-mto.
11. Rationale: Correct privileges for <temporary tables>s.
Replace General Rule 8) with:

8) A set of privilege descriptors is created that define the privilegesINSERT, SELECT, UPDATE,
DELETE, TRIGGER, and REFERENCES on this table and SELECT, INSERT, UPDATE,“and
REFEREN CES for every <column definition> in the table definition. If OF <user-defined type> is
specified, then a table/method privilege descriptoris created on this table for every,method of the
structured type identified by the <user-defined type> and the table SELECT privilege has the WITH
HIERARCHY OPTION. These privileges are grantable. The grantor for eaeh'of these privilege
descriptorsis setto thespecial grantor value “_SY STEM”. The grantee i§.<authorization identifier> A.

12. Rationale: Editorial.
Replace General Rule 10) with:

10) Therow type RT of the table T defined by the <table definition> is the set of pairs (<field name>, <data
type>) where <field name> is the name of a column.€\of T and <data type> is the declared type of C.
This set of pairs contains one pair for each column_of“T, in the order of their ordinal positioninT.

13. Rationale: Permittables of structured type withoutirequiring Feature S043, “ Enhanced reference types” .

Replace Conformance Rule 5) with:

5) Without Feature S043, “Enhanced reference types”, a <self-referencing column specification> shall
specify SYSTEM GENERATED.

11.4 <column definition>

1. Rationale: Provide consistent Syntax Rules for comparison operations.
Insert thefollowing Syntax Rule:

9.1) If <datatype> is a <reference type> that identifies a reference type thatis LOB-ordered, array-ordered,
UDT*EC-ordered or UDT-NC-ordered, then REFERENCES ARE CHECKED shall not be gecified.

2. Rationale Syntax Rule 13) should not applyto <array specification>.

Replace Syntax Rule 13) with:

13) If <datatype> simply contains a <row type>, or a <path-resolved user-defined type name> that

identifies a user-defined type descriptor w hose degree is greater than 0 (zero), then et CDTD be the
descriptor associated with that <row type>, or <path-resolved user-defined type name>, respectively.
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3. Rationale: Provide consistent Conformance Rules for comparison operations.

Insert thefollowing Conformance Rule:

7) Without Feature S024, “Enhanced structuredtypes”, if <datatype> is a <reference type> thatidentifies
areference type that is ST-ordered, then REFERENCES ARE CH ECKED shall not be specified.

4. Rationale: Add a missing (but inferable) Conformance Rules.
Insert thefollowing Conformance Rule:

10)  Without Feature S041, “Basic reference types”, conforming SQL Ianguage shall not)contain any
<reference scope check>.

11.5 <default clause>

1. Rationale: Ensure that only appropriate datetime literals can be used as defaults.
Replace Syntax Rule 4)a)vi) with:
4) a) vi) If the subject datatype is datetime, then the <literal> shall bea <datetime literal> with the
same primary datetime fields and the same timezone datetime fields as the subject data type. If
SECOND isone of these fields, then the fractional seconds precision of the <datetime literal>
shall be lessthan or equal to the fractional“seconds precision of the subject data type.
2. Rationale: Remove redundant rule and relocate pote.
Replace Conformance Rules 2) and 3) with:
3) Without FeatureFF321, ‘‘ Use authorization’’, a <default option> shall not be CURRENT_USER,
SESSION_USER, or SY STEM” USER.

NOTE 179 — Although CURRENT_USER and USER are samantically the same, in Core SQL,
CURRENT_USER must-be-specified as USER.

11.7 <unique constraint definition>

1. Rationale: Provide consistent Syntax Rules for comparison operations.
Replace Syntax'Rule 1) with:

1) The declared type of no column identified by any <column name> in the <unique column list> shdl be
LOB-ordered, array-ordered, UDT-EC-ordered, or UDT-NC-ordered.

2r~" Rationale: Provide consistent Conformance Rules for comparison operations.

Insert thefollowi ng Conformance Rule:

3) Without Feature S024, “Enhanced structuredtypes”, the dedared type of no column identified by any
<column name> in the <unique column list> shall be of ST-ordered declared type.

150 © ISO/IEC 2003 — All rights reserved


https://standardsiso.com/api/?name=eb4745ca741cda72167657cd45d11a95

ISO/IEC 9075-2:1999/Cor.2:2003(E)

11.8 <referential constraint definition>

1. Rationale: Add a missing prefix.

Replace Syntax Rule 3) b) i) with:

3) b) ii) For agivenrow in the referenced table, every matching row for that given row that is a
matching row only to the given row in the referenced table for the referential constraintisa
unique matching row. For a given row in the referenced table, a matching row for thatgiven
row that is not a unique matching row for that givenrow for the referential constfaint is a non-
unique matching row.

2. Rationale: Provide consistent Syntax Rules for comparison operations.

Insert thefollowing Syntax Rule:

8.1) No referendng columnshall have a dedared type that isLOB-orderedy.array-ordered, UDT-EC-
ordered, or UDT-NC-ordered.

3. Rationale: referential constraints should not depend on a possiblysnon-deter ministic comparison.
Insert thefollowing Syntax Rule:
8.2) There shall not be corresponding constituents of the declared type of areferendng column and the
declared type of the corresponding referenced.column such tha oneconstituent is datetime with time

zone and the other is datetime without time-zone.

4. Rationale: Provide the rule of initialization of transition table and association between subject table of
trigger and transition table on each trigger context.

Insert thefollowing General Rule:
6.1) Ifno SC; in SSC has E-assubject table, then
Case:

a) If <deletetule> specifies CASCADE, then old transition table is initialized as empty table and
associated with F on CTEC.

b) A <delete rule> specifies SET NULL or SET DEFAULT, or if <update rule> specifies CASCADE,
SET NULL or SET DEFAULT, then old transition table and new transition table are initialized as
empty table and associated with F on CTEC.

5%—Rationale: Provide the rule of construction of the value of transition variable.

Insert thefollowing General Rule:

7) a) i) 0) For each matching row, the value of its old transition variable is constructed by copying the
matching row.
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6. Rationale: Provide the rule of construction of the value of transition variable.

Insert thefollowing General Rule:

7) a) ii) 0) For every F, for each matching row in F, the value of its old transition variable is
constructed by copying the matching row, and the value of new transition variable is
constructed by copying the matching row and setting each referencing column in the row
being constructed to the null value.

7. Rationale: Provide the rule of replacement of row with new transition variable and insertion of-the-val ue of
transition variable.

Replace General Rule 7) a)ii) 2) with:
7) a) ii) 2) For every matching row in every F:
A) The matching row is replaced by its new transition variable.
B) Theold transition variableisinserted into old transition table associated with F on
CTEC and the new transition variable is inserted into new transition table associated
with F on CTEC.
8. Rationale: Provide the rule of construction of the value oftransition variable.
Insert thefollowing General Rule:

7) a) iii) 0) For every F, for each matchingaow in F, the value of its old transition variable is
constructed by copying the matching row, and the value of new transition variable is
constructed by copying.the matching row and setting each referencing column in the row
being constructed to_thedefault value specified in the General Rules of Subclause 11.5,

“<default clause>?~

9. Rationale: Provide the rule of teplacement of row with new transition variable and insertion of the value of
transition variable.

Replace General Rule 7).a):4i) 2) with:
7) a) iii) 2) “For every matching row in every F:
A) The matching row is replaced by its new transition variable.
B) Theold transition variableisinserted into old transition table associated with F on
CTEC and the new transition variable is inserted into new transition table associated

with F on CTEC.

10. Rationale: Provide the rule of construction of the value of transition variable.
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Insert thefollowing General Rule:

7) b) i) 0) For each unique matchingrow, the value of its old transition vaiable isconstructed by
copying the unique matching row.
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11. Rationale: Provide the rule of construction of the value of fransition variable.

Insert thefollowing General Rule:

7) b) ii) 0) For every F, for each uniquematching row inF, the value of its old transition variable is
constructed by copying the unique matching row, and the value of new transition variable
is constructed by copy ing the unique matching row and setting each referencing column-in
the row being constructed to the null value.

12. Rationale: Provide the rule of replacement of row with new transition variable and insertion of-the-value of
transition variable.

Replace General Rule 7) b)ii) 2)with:
7) b) i) 2) For every unique matching row in every F:
A) The unique matching row is replaced by its new transition variable.

B) Theold transition variableis inserted into old trapsition table associated with F on
CTEC and the new transition variable is insérted into new transition table associated
with F on CTEC.

13. Rationale: Provide the rule of construction of the value oftransition variable.
Insert thefollowing General Rule:

7) b) iii) 0) For every F, for each uniquematching row inF, the value of its old transition variable is
constructed by copying the tinique matching row, and the value of new transition variable
is constructed by copy ing:the unique matching row and setting each referencing column in
the row being constructed to the default value specified in the General Rules of Subclause

11.5, “<default clause>".

14. Rationale: Provide the rule of teplacement of row with new transition variable and insertion of the value of
transition variable.

Replace General Rule 7).B)ii) 2) with:
7) b) iii) ,2) “For every unique matching row in every F:
A) The unique matching row is replaced by its new transition variable.
B) Theold transition variableis inserted into old transition table associated with F on
CTEC and the new transition variable is inserted into new transition table associated

with F on CTEC.

15. Rationale: Provide the rule of construction of the value of transition variable.

Insert thefollowing General Rule:
8) a) i) 0) ForeveryF, for each matching row in F, the value of its old transition variable is

constructed by copying the matching row, and the value of new transition variable is
constructed by copying the matching row and updating each referencing column in the row
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being constructed that is corresponds with a referenced column to new value of that
referenced column.

RatiomaleProvide

transition variable.

Replace General Rule 8) a) i) 2) with:
8) a) i) 2) For every matching row in every F:
A) The matching row is replaced by its new transition variable.
B) Theold transition variableisinserted into old transition table associated with F on
CTEC and the new transition variable is inserted into new traqsition table associated
with F on CTEC.
17. Rationale: Provide the rule of construction of the value of transition variable.
Insert thefollowing General Rule:
8) a) ii) 1) A.0 For every F, for each matching row %n F, the value of its old transition variable
is constructed by copying the matching row, and the value of new transition
variable isconstructed by copying the matching row and setting each

referencing column in the row*being constructed to thenull value.

18. Rationale: Provide the rule of replacement of row'with new transition variable and insertion of the value of
transition variable.

Replace General Rule 8) a)ii) 1) B) with:
8) a) ii) 1) B) For every matehing row in every F:

1) Thematching row is replaced by its new transition variable.

1) . The old transition variable is inserted into old transition table associated with F
on CTEC and the new transition variable is inserted into new transition table
associated with F on CTEC.

19. Rationale: Provide the rule of construction of the value of transition variable.
Insert thefoNewing General Rule:
8) a) i) 2) A.0 For every F, for each matching row in F, the value of its old transition variable
is constructed by copying the matching row, and the value of new transition
variable isconstructed by copying the matching row and setting each

referencing column in the row being constructed thatis corresponds with a
referenced column to the null value

20. Rationale: Provide the rule of replacement of row with new transition variable and insertion of the value of
transition variable.

Replace General Rule 8) a)ii) 2) B) with:
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8) a) ii) 2) B) For every matching row in every F:

)  The matching row is replaced by its new transition variable.

1) Theold transition variable is inserted into old transition table associated with F
on CTEC and the new transition variable isinserted into new transition table
associated with F on CTEC.

21. Rationale: A foreign key can consist of several columns. Provide the rule of construction of the value of
transition variable.

Insert thefollowing General Rule:

8) a) iii) 0) For every F, for each matching row in F, the value of its old transition variable is
constructed by copying the matching row, and the value of new-{ransition variable is
constructed by copying the matching row and setting each referencing column in the row
being constructed that is comresponds with a referenced column to thedefault value
specified in the General Rules of Subclause 11.5, “<defadlt clause>".

22. Rationale: A foreign key can consist of several columns. Providé:the rule of replacement of row with new
transition variable and insertion of the value of transition variable.

Replace General Rule 8) a)iii) 2) with:
8) a) iii) 2) For every matching row in every«s
A) The matching row is replaced by its new transition variable.

B) Theold transitionwariableis inserted into old transition table associated with F on
CTEC and thenew transition variable is inserted into new transition table associated
with F on CTEC.

23. Rationale: Provide the rulé of*construction of the value of transition variable.
Insert thefollowing Genefal\Rule:

8) b) i) ,1)“0) ForeveryF, for each uniquematching row inF that contains a non-null value in the
referencing column C1 in F that corresponds with the updated referenced column C2,
the value of its old transition variable is constructed by copying the matching row, and
the value of new transition variable is constructed by copying the matching row and
updating C1 in the row being congructed to the new value V of C2, provided that, in
all updated rows in the referenced table that formerly had, in the same SQL-statement,
that unique matching row as a matching row, the values in C2 have all been updated
to avaluethatis not distinct from V. Otherwise, an exception condition is raised:
triggered data changeviolation.

NOTE 253 — Because of the Rules of Subclause 82, ‘‘<comparison predicate>"", on

which the definition of ‘‘distinct’’ relies, the valuesin C2 may hav e been updated to
values that are not distinct, yet are not identical. Which of these non-distinct valuesis
used for the cascade operation is implementation-dependent.
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24. Rationale: Provide the rule of replacement of row with new transition variable and insertion of the value of
transition variable.

[ Reprace Generar Rute 8y by T2y with

8) b) i) 2) For every unique matching row in every F:
A) The unique matching row is replaced by its new transitionvariable.

B) Theold transition variableisinserted into old transition table associated with’F on
CTEC and the new transition variable is inserted into new transition table-associated
with F on CTEC.

25. Rationale: Provide the rule of construction of the value of transition variable.
Insert thefollowing General Rule:

8) b) ii) 0) For every F, for each unique matching row in F that centains a non-null value in the
referencing column in F that corresponds with the updated referenced column, the value of
its old transition variable isconstructed by copyirig-the unique matching row, and the value
of new transition variableis constructed by copying the matching row and setting that
referencing column in the row being constructed to thenull value.

26. Rationale: Provide the rule of replacement of row with{pew transition variable and insertion of the value of
transition variable.

Replace General Rule 8) b)ii) 2) with:
8) b) ii) 2) For every unique matching row in every F:
A) The unique matching row is replaced by its new transitionvariable.
B) The oldtransition variableisinserted into old transition table associated with F on
CTEC)and the new transition variable is inserted into new transition table associated
with F on CTEC.
27. Rationale: Provide\the rule of construction of the value of transition variable.
Add following General Rule:

8) b)\~iii) 0) For every F, for each unique matching row in F that contains a non-null value in the
referencing column in F that corresponds with the updated referenced column, the value of
its old transition variable isconstructed by copying the unique matching row, and the value
of new transition variableis constructed by copying the matching row and setting that

referencing column in the row being constructed to thedefault value specified in the
General Rules of Subclause 11.5, “<default clause>".
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28. Rationale: Provide the rule of replacement of row with new transition variable and insertion of the value of
transition variable.

Replace General Rule 8) b)iii) 2) with:
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8) b) iii) 2) For every unique matching row in every F:

A) The unique matching row is replaced by its new transitionvariable.

B) Theold transition variableis inserted into old transition table associated with F on
CTEC and the new transition variable is inserted into new transition table associated
with F on CTEC.
29. Rationale: Provide the rule of insertion of the value of transition variable.

Add following General Rule:

13.1) For all rows that are mark ed for deletion, the old transition variable is inserted into\old transition table
associated with F on CTEC.

30. Rationale: Provide consistent Conformance Rules for comparison operations.
Insert thefollowing Conformance Rule:

6) Without Feature S024, “Enhanced structuredtypes”, no referéncing column shall be of ST-ordered
declared type.

11.9 <check constraint definition>

1. Rationale: Use thecorrect definition of possibly non-deterministic.
Replace Syntax Rules 5), 6) and 7) with:

5) The <search condition> shall not:generally contain a <value expression>, <query specification> or
<query expression> thatis possibly non-deterministic.

11.16 <drop column scope clause>

1. Rationale: Remove redundant and confusing references to assertion descriptor.
Replace Syntax Rule 8) ¢) as follows:
3) c) The<search condition> of any constraint descriptor.
2. Ratighale: DROP ASSERTION statement now requires CASCADE.
Replace General Rule 3) with:

3) For every assertion A whose assertion descriptor includes a <search condition> that contains an
impacted dereference operation, let AN be the <constraint name> of A. The following <drop assertion

b ot 0t rooff ¢ 3, miad faor avang A aapthoar it £t oy A Ryl 2% leinon:
SCOCCTTTICTTC TS OUTCCO VT CACCOTCOUTOT CV ey 7o Wit ouT Tar arCT 7y CCESS MUTrC O C UKy~

DROP ASSERTI ON AN CASCADE

© ISO/IEC 2003 — Al rights reserved 157


https://standardsiso.com/api/?name=eb4745ca741cda72167657cd45d11a95

ISO/IEC 9075-2:1999/Cor.2:2003(E)

11.17 <drop column definition>

1. Rationale: Remove unneeded misleading text.

Delete NOTE 193

Delete General Rule 2).

11.19 <drop table constraint definition>

1. Rationale: A <query specification> need not have a <grouping column reference list>, but italways has a
set of grouping columns (possibly empty). Capture all the dependencies on functional dependencies deduced
from a table constraint.

Replace Syntax Rule 4) with:

4) If QSisa<query specification> that contains an implicit or explicit <group by clause> and that
contains a column reference to a column C in its <select list> that\is not contained in a <set function
specification>, and if G isthe set of grouping columns of QS,tand if the table constraint TC is needed to
conclude that G = C is a known functional dependency in‘QS, then QSis said to bedependent on TC.

4.1) If Visaview that contains a <query specification> thaf\is dependent on a table constraint TC, thenV is
said to be dependent on TC.

4.2) If Risan SQL routine whose <SQL routinebody> contains a <query spedfication> that is dependent
on atable constraint TC, then R is said to-bedependent on TC.

4.3) If Cisaconstraint or assertion whase'<search condition> contains a <query specification> that is
dependent on a table constraint TCythen C is said to be dependent on TC.

4.4) If Tisatrigger whose triggered action contains a <query specification> that is dependent on atable
constraint TC, then T is'said to bedependent on TC.

Insert the following Syntax Rules:
6) d) No SQL routine shall be dependenton TC
e) Nwo.eenstraint or assertion shdl be dependent on TC
f)\~No trigger shall be dependent on TC.
Insert.the following General Rules:

3.1) Let SN be the specific name of any SQL routine SR that is dependent on TC. The following <drop
routine staement> is effectively executed for every SR:

DROP SPECI FI C ROUTI NE sN CASCADE

3.2) Let CN be the constraint name of any constraint C that is dependenton TC. Let TN be the name of the
table constrained by C. The following <alter table statement> iseffectively executed for every C:
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ALTER TABLE TN DROP CONSTRAI NT cn CASCADE

3.3) Let AN be the assertion name of any assertion A that is dependenton TC. The following <drop

" " Lo ffoati | taclf A
assertor-statement>t+s-etHeett Very CACCOCOTOTCVvery 7.

DRCOP ASSERTI ON vN CASCADE

3.4) Let TN be the trigger name of any trigger T that is dependent on TC. The following <drop trigger
statement> is efectively executed for every T:

DRCP TRI GGER TN

11.20 <drop table statement>

1. Rationale: Remove redundant and confusing references to assertion descriptor.
Replace Syntax Rule 6) b) as follows:

6) b) The <search condition> of any constraint descriptor that is nota table check constraint descriptor
included in the base table descriptor of T.

11.21 <view definition>

1. Rationale permit <self-referencng column gecification> as the only option in <view element list>.

Replace the Format for <view element list> with:
<view element list> ::=
<l eft paren>
<view element> [ { <comma> <view elenment> }... ]
<right paren>
2. Rationale permit <<elf-referencng column ecification> as the only option in <view element list>.
Replace the Format for <viéw element> with:
<view element>": =
<self\-referencing colum specification>
| <view columm option>
3. Rationale: Correct syntax of syntactic substitution.
Replacé Syntax Rule 8) e) with:
8) e) VD isequivalentto

CRFATE VIFW <t abl e nane> AS

W TH RECURSI VE <t abl e nane> (<view colum 1|ist>)
AS (<query expression>)
SELECT <view colum [|ist> FROM <t abl e nane>
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4. Rationale permit <self-referencng column gecification> as the only option in <view element list>.

Insert thefollowing Syntax Rule:

20.1) <view element list> shall specify at most one <self-referencing column specification>.
5. Rationale: Replaceincorrect non-terminal.
Replace Syntax Rule 21) e) with:

21) e) |If <subview clause> is not specified, then <self-referencing column specificaion> shal be
specified.

Replace Syntax Rule 21) i) with:
21) i) If <self-referencing column specification> is specified, then:
i) <subview clause> shall not be specified.
iil) SYSTEM GENERATED shall not be specified.
iii) Let RST be the reference type REF(ST).
Case:
1) If USER GENERA TED is specified, then:
A) RST shall have a user-defined representation.
B) Let mbe 1l (one)
2) If DERIVED is specified, then:
A) RSTishall have a derived representation.
B).Sket m be O (zero).
6. Rationale: Replace’incorrect symbol.
Replace Syntax\Rule 21) j) iv) with:

21) </4)” iv) Let MSV be the maximum superview of the subtable family of V. Let RMSV be the reference
type REF(MSV).

Case:

1) If RMSV has a user-defined representation, then let m be 1 (one)

2) Otherwise, RMSV has a derived representation. Let m be 0 (zero).
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7. Rationale: Replaceincorrect non-terminal.

Replace Syntax Rule 21) s) with:

21) s) |If <self-referencing column specification> is specified, then
Case:
i) If RST has a user-defined representation, then:
1) TQN shall have a candidate key consisting of a single column RC.
2) Let SSbe the first <select sublist> in the <select list> of QS.
3) SSshall consig of asingle <cast specification> CSwhose leaf golumn is RC.

NOTE 202 — “Leaf column of a<cast specification>" is defined i Subclause 6.22, “<cast
specification>".

4) The declared type of F, shall be REF(ST).
ii) Otherwise, RST has a derived representation.

1) Let C;, 1 (one) £i £ n, be the columns{of 'V that correpond to the attributes of the derived
representation of RST.

2) TON shall have a candidate key consisting of some subset of the underlying columns of C;,
1l(one) £i £n.

11.22 <drop view statement>

1. Rationale: Remove redundant and-confusing references to assertion descriptor.
Replace Syntax Rule 4) c) as follows:

4) b) The <seafch condition> of any constraint descriptor.

11.23 <domain definition>

1. Rationale: Exclude row types from domains.
Replace Syntax Rule 6) with:

6) <data type> shall be <predefined type>.
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11.30 <character set definition>

1. Rationale: Replace undefined non-terminals .

Replace Syntax Rule 3) with:

3) The character set CSidentified by the <character set specification> contained in <character st source>
shall have associated with it a privilege descriptor that was effectively defined by the <grant statement>

GRANT USAGE ON CHARACTER SET csn TO PUBLIC
where CSN is a <character set name> that identifies CS.
2. Rationale: Insist on applicability of the default collation.
Replace Syntax Rule 4) with:

4) If <collate clause> is specified, then it shall contain a <collation nanje> that identifies a collation
descriptor CD included in the schema identified by the explicit @r implicit <schema name> contained in
the <collation name>. The list of applicable character set nameSiincluded in CD shall include one that
identifiesCS.

3. Rationale: Delete unnecessary and incorrect rule .

Delete General Rule 4).

4. Rationale: Specify explicitly the implication thatF451, "Character set definition" depends on F461, "Named
character sets" and remove redundant rule s

Replace Conformance Rules 1) and 2) with:

1) Without Feature F451, “Character set definition”, conforming SQL language shall not specify any
<character set definition>-

11.31 <drop character set statement>

1. Rationale: Specify-explicitly the implication that F451, "Character set definition" depends on F461, "Named
character sets’.

Replace Cenfermance Rule 1) with:

1) Without Feature F451, “Character set definition”, conforming SQL language shall contain no <drop
character st statement>.
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11.32 <collation definition>

1. Rationale: Standardise ter minology.

Replace the Function with:
Define a collation.
Replace Syntax Rule 6) with:
6) The collation identified by ECN shall be a collation whose descriptor includes a charactetrepertoire
name that is equivalent to that included in the descriptor of the character set identified.by <character set
specification>.

Replace General Rule 1) with:

1) A <collation definition> defines a collation.

11.33 <drop collation statement>

1. Rationale: Standardise terminology.
Replace the Function with:
Destroy a collation.
Replace Syntax Rules 1) and 5) with:
1) Let C be the collation identified by\the <collation name> and let CN be the name of C.

5) Let A be the <authorization identifier> that owns the schema identified by the <schema name> of the
collation identified by C.

Replace General Rules 1) and 2) with:
2) For every character set descriptor CSD that includes CN, CSD is modified such that it does not include

CN. If CSDdoes not include any transliteration name, then CSD is modified to indicate that it utilizes
the default collation for its character encoding form.

11.35 <translation definition>

1. SRationale: Clarify the distinction between character sets and character repertoires.

Replace Syntax Rule 5) with:

5) If <existing transliteration name> is specified, then:
a) The schemaidentified by theexplicit orimplicit schema name of the<tranditeration name> TN

contained in <transliteration source> shall include a transliteration descriptor whose transliteration
nameis TN.
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b) The character setidentified by SCSN shall have the same character repertoire and character
encoding form as the source character set of the transliteration identified by TN.

C) TTe character setidentified Dy TUSIN SlidlT Tiave e salfie Clialr acCler repenui re aria criaracter
encoding form as thetarget character set of the transliteration identified by TN.

Replace General Rule 2) with:
2) A transliteration descriptor is created including the following:
— The name of the transliteration, TN
— The name of the character set, SCSN, from which it translates
— The name of the character set, TCSN, to which it translates

— Anindication of how the transliteration is performed.

11.36 <assertion definition>

1. Rationale: Use thecorrect definition of possibly non-deter ministic.
Replace Syntax Rules 6) and 7) with:

6) The <search condition> shall not generally contain a <value expression>, <query specificaion> or
<query expression> thatis possibly non-deterministic.

Delete Syntax Rule 10).

11.37 <drop assertion statement>

1. Rationale: capture all the dependencies on functional dependencies deduced from an assertion; also, an
assertion cannot be referenced in a triggered action.

Replace the Format with-the'following:

<drop assertion statement> ::=
DROPASSERTI ON <constrai nt name> [ <drop behavior> ]

Replace Syntax Rule 3) with:
3) If <drop behavior> is not specified, then REST RICT is implicit.

3.1) If RESTRICT is specified orimplied, then AN shall not be referenced in the SQL routine body of any
routine descriptor.

164

3.2) If QSisa<query specification> that contains a column reference to a column C in its <select list> that
is not contained in a <set function specification>, and if G isthe set of columns defined by the
<grouping column reference list> of QS, and if the assertion A is needed to conclude that G =+ Cisa
known functional dependency in QS, then QSis said to be dependent on A.
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If Visaview that contains a <query spedfication> that is dependenton A, thenV is said to be
dependent on A.

34y

3.5)

3.6)

3.7)

- . — . — - I

on A, then Ris said to bedependent on A.

If Cisaconstraint or assertion whose <search condition> contains a <query specification> that is
dependent on A, then C is said to bedependent on A.

If T isatrigger whose triggered action contains a <query specification> that is dependent.on'A; then T
is said to bedependent on A.

If RESTRICT is specified orimplicit, or <drop behavior> is not specified, then:
a) No table constraint shall be dependent on A.

b) No view shall be dependent on TC.

¢) No SQL routine shall be dependenton TC

d) No constraint or assertion shdl be dependent on TC

e) No trigger shall be dependent on TC.

Replace General Rule 2) with:

2.1)

2.2)

2.3)

2.4)

2.5)

Let VN be the tablename of any view V. thatis dependent on A. The following <drop view statement>
is effectively executed for every V:

DRCOP VI EW v CASCADE

Let SN be the specific name of-any SQL routine SR that is dependent on A, or that contains a reference
to A. The following <drop foutine statement> is effectively executed for every SR:

DROP SPECI FI C"ROUTI NE sN CASCADE

Let CN be thé constraint name of any constraint C that is dependenton A. Let TN be the name of the
table constrained by C. The following <alter table statement> iseffectively executed for every C:

ALTER TABLE TN DROP CONSTRAI NT cN CASCADE

ket AN2 be the assertion name of any assertion A that is dependent on A. The following <drop assertion
statement> is effectively executed for every A:

DROP ASSERTI ON An2 CASCADE

Let TN be the trigger name of any trigger T that is dependent on A. The following <drop trigger

statement>Tsefectively executedforevery T

DROP TRI GGER TN

Insert thefollowing Conformance Rule:
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2) Conforming SQL language shall not contain an <drop assertion staement> that contains a <drop
behavior>

11.38 <trigger definition>

1. Rationale: Clarify that the subject table of a <trigger definition> cannot be a declared local temporary
table.

Replace Syntax Rule 5) with:

5) T shall be a base table that is not a declared local temporary table.
2. Rationale: Provide missing Access Rule.
Insert thefollowing Access Rule:

3) If an <old or new values alias> has been specified, then the applicable privileges for A shall include
SELECT on T.

3. Rationale: Editorial.
Replace Conformance Rule 1) with:

1) Without Feature T211, “Basic trigger cgpability?, conforming SQL language shall not contain a
<trigger definition>.

11.40 <user-defined type definition>

1. Rationale: Correct the specification ofimplicit generation of cast functions when reference values are
generated via < user-defined representation>.

In the Format, replace the productien’of <user-defined type body> with:

<user-defined type -body> ::=
<user - def j-ned type name>
[ <subtype/cl ause> ]
[ AS <representation> ]
[ <instlantiable clause> ]
<fiwality>
[~<reference type specification> ]
[\/<ref cast option> ]
[ <cast option> ]
[ <method specification |list>]

I the Format, replace the production of <user-defined representation> with:

o ] " P REC ol o e o
usTr=ucririncu 1T TUYrcoTIiitat T UTl . . — N UOT IND procuciitTiicu typt
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2. Rationale: Correct namespace problems associated with methods used to initialize newly-constructed
structured type values. Correct use of <specific name> for method specifications by replacing with < specific
method name>.

In the Format, replace the production for <partial method specification> with:
<partial nmethod specification> ::=
[ INSTANCE | STATIC | CONSTRUCTOR ] METHOD <nmet hod name>
<SQL parameter decl aration |ist>

<returns cl ause>
[ SPECIFI C <specific method name> ]

3. Rationale <method characteristic> should not include <transform group specification>..

In the Format, replace the production for <method charaderistic> with:

<met hod characteristic> ::=
<l anguage cl ause>
| <paraneter style clause>
| <deterministic characteristic>
| <SQL-data access indication>
| <null-call clause>

4. Rationale: Correct use of <specific name> for method spetifications by repladng with <specific method
name>.

In the Format, insert the following production:

<specific method nanme> ::=
[ <schema name> <period>-3* <qualified identifier>

5. Rationale: Eliminate nonsensical combination of options.
Insert thefollowing Syntax Rule:
4.1) If <finality> specifies FINAL then <instantiable clause> shall nat specify NOT INSTANTIABLE.
6. Rationale: Changethesecond function definition to define an SQL-invoked regular function, not a method.
Replace Syntax Rule 5) g) with:
5) g ~If <cast to source> is specified, then let FNSDT be <cast to sourceidentifier>; otherwise, the
Syntax Rules of Subclause9.7, ‘* Type name determination’’, are applied to SDT, yielding an

<identifier> FNSDT.

7+~ Rationale: Prohibit a type from being a proper supertype of itself.

Insert thefollowing Syntax Rule:

6) i) i.0) <supertype name> shall not be equivalent to UDTN.
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8. Rationale: Remove unneeded rule during process of correcting the oversight in recursive type definition.

Move check to <attribute definition>.

Detete Sy TTax RUE 0) g) dla aSSocTated NOTE 225

9. Rationale: Correct the specification of implicit generation of cast functions when reference values are
generated via <user-defined representation>.

Replace Syntax Rule 6) i) i) with:
6) i) i) LetBT be<predefined type>. BT is therepresentation type of the referencing typeof UDT.
Insert thefollowing Syntax Rule:
6) k) iii.1) If the user-defined type descriptor of SST indicates that the referencing type of SST has a
user-defined representation, then let BT be the data type desctibed by the data type
descriptor of the representation type of the referencing type of SST included in the user-

defined type descriptor of SST.

1) If <cast to ref> is specified, then let FNREF be <€astto ref identifier>; otherwise, let
FNREF be the <qualified identifier> of UDTN¢

2) Case:
A) If <cast to type> is specified, then let FNTYP be <castto type identifier>.

B) Otherwise, the Syntax Rules of Subclause 9.7, “Type name determination”, are
applied to BT, yielding.an <identifier> FNTYP.

Insert thefollowing Syntax Rule:
6) k.1) If <ref cast option> i§'specified, then exactly one of the following shall be true:
i) <user-defined representation> is specified.
ii) <subtype.Clause> is gecified and the user-defined type descriptor of the direct supertype of
UDT.indicates that the referencing type of the direct supertype of UDT has a user-defined

representation.

10. Rationale’\Correct namespace problems associated with methods used to initialize newly-constructed
structured type values.

Replace Syntax Rule 7) a) with:

7) a) Let M bethe number of <method specification>s MS,, 1 (one) £ i £ M, contained in <method
specification list>. Let MN; be the <method name> of MS.
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11. Rationale: Correct namespace problems associated with methods used to initialize newly-constructed
structured type values.

Delete Sy ntax Rule 7) b) i)
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12. Rationale: Correct namespace problems associated with methods used to initialize newly-constructed

structured type values.

1)
2)
3)

4)

5)

name>.

—Deete Syntax Rute 7y o)1)

13. Rationale: Correct namespace problems associated with methods used to initialize newly-constructed
structured type values.

Replace Syntax Rule 7) b) iii) with:

7) b) iii) If MS does not specify INSTANCE, CONSTRUCTOR or STATIC, then INSTANCE is
implicit.

14. Rationale: Correct namespace problems associated with methods used to initialize newly-constructed
structured type values.

Insert thefollowing Syntax Rule:

7) b) iv.1) If MS specifies CONSTRUCTOR, then:

SELF AS RESUL T shall be specified.
OVERRIDING shall not be secified,
MN; shall be equivalent to the <gualified identifier> of UDTN.

The <returns data type>, shall specify UDTN.

4.1) UDTD shall define:aistructured type.

MS specifiesan SQL-invoked constructor method.

15. Rationale: Correct use of <spécific name> for method specifications by repladng with <specific method

Replace Syntax Rules 7).B)\r), 7) b) vii), 7) b) viii) with:

7) b) vi) If <specific method name> is not specified, then an implementation-dependent <specific
method name> whose <schema name> is equivalentto SN is implicit.

7) b)\~vii) If <specific method hame> contains a <schema name>, then that <schema name> shall be
equivalent to SN. If <specific method name> does not contain a <schema name>, then the
<schema name> of SN isimplicit

7) b) viii) The schemaidentified by the explicit or implicit <schema name> of the <specific method
name> shall not include a routine descriptor whose specific name is equivalent to <specific
method name> or a user-defined type descriptor that includes a method specification

descriptor whose specific method name is equivalent to <specific method name>.
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16. Rationale: Remove the anomaly in <SQL parameter name>s.

Replace Syntax Rule 7) b) ix) with:

7) b) ix) Let PDL; be the <SQL parameter declaration lig> contained inMS,.
1) No two <SQL parameter name>s contained in PDL; shall be equivalent.
2) No <SQL parameter name> contained in PDL; shall beequivalent to SELF.

17. Rationale: Correct namespace problems associated with methods used to initialize newly-coristructed
structured type values.

Insert thefollowing Syntax Rule:

7) b) xiii) 1.1) Both MS and M S, either specify CON STRUC TOR, or botfi-do not specify
CONSTRUCTOR.

18. Rationale <method characteristic> should not include <transform group specification>.
Replace Syntax Rule 7) b) xv) 1) with:

7) b) xv) 1) The <method characteristics> of M shathcontain at most one <language clause>, at most
one <parameter style clause>, at moston& <deterministic characteristic>, at most one
<SQL-dataaccessindication>, and\a most one <null-call clause>.

19. Rationale: Clarify the semanticsof SQL-data.aceess indication.
Replace Syntax Rule 7) b) xv) 4) with:

7) b) xv) 4) <SQL-data access+indication> shall be specified.

20. Rationale <method characteristi’c> should not include <transform group specification>.
Replace Syntax Rule 7) b) xv) 6) A) I11) with:

7) b) xv) 6) -A) Ill) <parameter style clause> shall not be specified.

21. Rationale <method characteristic> should not include <transform group specification>.

Delete Syntax-Rule 7) b) xv) 6) B) 11)

22. /Rationale: The determination of conflicting methods should be based on data type compatibility rather than
on data type identity.

Replace Syntax Rule 7) b) xv) 7) D) with:

7) b) xv) 7) D) Forjvarying from 1 (one)to N;, the declared type of PCM§and the declared type of
PMS; are compatible.
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23. Rationale: Correct namespace problems associated with methods used to initialize newly-constructed
structured type values.

—sert thefottowmg-Syntax RUte:

7) b) xv) 7) D.1) MS does not specify CONSTRUCTOR.

24. Rationale: Correct namespace problems associated with methods used to initialize newly-constructed
structured type values.

Replace Syntax Rule 7) b) xv) 10):

7) b) xv) 10) If MS does not specify STATIC or CONSTRUCTOR, then thereshall beno SQL-
invoked function F that satisfies all the following conditions:

A) Theroutine name of F and RN; have equivalent <qualified identifier>s.

B) If Fisnot astaic method, then F has AN; SQI parameters; otherwise, F has
(AN; - 1) SQL parameters.

C) Thedatatype being defined is a proper'subtype of
Case:

1) If F is not astaticinethod, then the declared type of the first SQL
parameter of F.

1) Otherwisenthe user-defined type whose user-defined type descriptor
includes:the routine descriptor of F.

D) The dectared type of thei-th SQL parameter inNPLi ,2 £i £ AN, is compatible
with

Case:

1 If F is not a static method, then the declared type of i-th SQL parameter
of F.

i) Otherwise, the declared type of the(i-1)-th SQL parameter of F.

25. Rationale: Correct namespace problems associated with methods used to initialize newly-constructed
structured type values.

Replace Syntax Rule 7) b) xvi) 1) with:

7) b) xvi) 1) MS shall not specify STATIC or CONSTRUCTOR.

26. Rationale: Correct namespace problems associated with methods used to initialize newly-constructed
structured type values.

Insert thefollowing Syntax Rule:
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7) b) xvi) 3) D.1) Thedescriptor of COMSshall not include an indication that STATIC or
CONSTRU CTOR has been specified.

- . — — o _

structured type values.
Replace Syntax Rule 7) b) xvi) 5):

7) b) xvi) 5) COMSshall not be the corresponding method specification of a mutator or pbserver
function.

28. Rationale: For overriding method specifications, provide missing syntax rules to enforce praoper <locator
indication> in <SQL parameter declaration list>s. Also provide missing syntax rules toyenforce that the
parameter names are properly aligned with the parameter names of the correspondifig’parameters of the
corresponding original method specification.

Replace Syntax Rule 7) b) xvi) 6) with:

7) b) xvi) 6) Forjranging from 1 (one) to N;, all of the follewing shall be true:

A) If thePOVMS contains an <SQL paameter name> PNM1, then PCOM§
contains an <SQL parameter nane>-that is equivalent to PNM1.

B) If PCOMS contains an <SQL ‘parameter name> PNM2, then POVMS contains
an <SQL parameter name>, that isequivalent to PNM2.

C) Ifthe POVMS cantains a <locator indication>, then PCOM S contains a <locator
indication>.

D) If PCOMS eontains a <locator indication>, then POVM§ contains a <locator
indication>.

29. Rationale: Supply the missing, fules for checking the <returns data type> of overriding methods.
Replace Syntax Rule 7) b) xvi).7) with:

7) b) xvi) 7)./ Let ROVMSbe the <returns data type> of MS. Let RCOM Sbe the <returnsdata type>
of COMS.

Case:
A) |f RCOMSis auser-defined type, then:
1 Let a candidate overriding method specification COVRM Sbe a method

specification that is included in the descriptor of a proper supertype of
UDT, such that the following areall true:

1) The <method name> of COVRMSand MN; are equivalent.

2) COVRMSand MS have the same number of SQL -parameters N;.
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3) Let PCOVRMS, 1 (one) <=i <= Ni, be thei-th SQL parameter in the
unaugmented SQL parameter declaration list of COVRMS Let POVMS, 1
(one) <=i <= N;, be thei-th SQL parameter in theunaugmented SQL

parameter dectaratiom st of vSi-

4) Forivarying from 1 (one) to N;, the Syntax Rules of Subclause 10.16,
‘‘Datatypeidentity’’, are applied with the declared type of PCOVRWS
and the declared type of POVMS.

1) Let NOVM Sbe the number of candidate overriding method speeifications.
For i varying from 1 (one) to NOVMS ROVMSshall be aSubtype of the
<returns data type> of i-th candidate overriding method, specification.

B) Otherwise, the Syntax Rules of Subclause 10.16, ‘‘ Datadyp€ identity’’, are
applied withRCOMSand ROVMS

30. Rationale Do notallow digind types to specify <ref cast option>.
Insert thefollowing Syntax Rule:
7) el) <ref cast option> shall not be spedfied.

31. Rationale: Correctthe first <user-defined cast definition>-and the <transform definition>. Change method
reference to reference an SQL-invoked regular function.

Replace General Rule 1) b) with:

1) b) The following SQL -statements are executed without further Access Rule checking:

CREATE FUNCTI ON SN.FNURT ( SDTP SDT )
RETURNS UDTN

LANGUAGE SQL

DETERM NI STI C

RETURN RVI

CREATE FUNCTI ON SN.FNSDT ( UDTP UDTN )
RETURNS sDT

LANGUAGE )SQL

DETERM NI STI C

REFURN RV2

GREATE CAST ( UDTN AS SDT )
W TH FUNCTI ON SN.FNSDT ( UDTN )
AS ASSI GNVENT

CREATE CAST ( SDT AS UDTN )
W TH FUNCTI ON SN. FNUDT ( SDT )
AS ASSI GNVENT

CREATE TRANSFORM FOR UDTN

FNUDT ( FROM SQL W TH FUNCTI ON SN.FNSDT ( UDTN ),
TO SQL W TH FUNCTI ON SN.FNUDT ( SDT ) )

where: SN is the explicit or implicit <schema name> of UDTN; RV1 is an implementation-
dependent <v alue expression> such that for every invocation of SN.FNUDT with argument value
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AV1, RV1 evaluates to the representation of AV1 in the data type identified by UDTN; RV2is an
implementation-dep endent <value ex pression> such that for every invocation of SN.FNT with
argument value AV2, RV2 evaluates to the representation of AV2 in the datatype SDT, and SDTP

a oD TP are <SUL pPdrdTieter nare~ dIUiUd.lin cnosgal.

32. Rationale: Provide appropriate declarations for the system-generated ordering for distinct type whose
source type is LOB. Change the second function definition to define an SQL -invoked r egular function, net-a
method.

Insert thefollowing General Rule:
1) c) Case:

i) If SDTisnot alarge object type, then the following SQL -statement is€xécuted without further
Access Rule checking:

CREATE ORDERI NG FOR UDTN
ORDER FULL BY
MAP W TH FUNCTI ON FNSDT ( UDTN )

ii) If SDTisalarge object type, and the SQL -implementation supports Feature T042, “ Extended
LOB data type support”, then the following SQL rstatement is executed without further Access
Rule checking:

CREATE ORDERI NG FCR UDTN

ORDER EQUALS ONLY BY
MAP W TH FUNCTI ON FNSDT ( URTN )

NOTE 228 — If SDT isalarge objecttype, and the SQL -implementation does not support Feature T042,
“Extended LOB data typesupport”;-then no ordering for UDTN is created.

33. Rationale: Editorial.
Replace General Rule 2) b) with:
2) b) If INSTANT]JABLE is specified, then let V be a value of the most specific type UDT such that, for
every attripute’ATT of UDT, invocation of the correponding observer function on V yields the

default.value for ATT. The following <SQL-invoked routine> is effectively executed:

CREATE FUNCTI ON uDTN () RETURNS UDTN
RETURN v

This SQL-invoked function is the constructor function for UDT.
34.< Rationale: Correct the <SQL-invoked routine> statement that specifies SN.FNTYP and correct the last

<user-defined cast definition>. Correct the specification of implicit generation of cag functionswhen
referencevalues aregenerated via < user-defined representation>.
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Replace General Rule 2) c) with:

2) c) |If <user-defined representation> is specified or if <subtype clause> is specified and the user-
defined type descriptor of the direct supertype of UDT indicates that the referencing type of the
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direct supertype of UDT has a user-defined representation, then the following SQL-statements are
executed without further Access Rule checking:

CREATL _CLINCTL N o2 oo oo (o o
A\ | = T O

1 AT I [ AY
EAT INGHHEN—SH—FHREF{—PFP—B7)
RETURNS REF ( UDTN )
LANGUAGE SQL
DETERM NI STI C
STATI C DI SPATCH
RETURN RVI

CREATE FUNCTI ON SN. FNTYP ( UDTNP REF( UDTN ))
RETURNS BT
LANGUAGE SQL
DETERM NI STI C
STATI C DI SPATCH
RETURN RV2

CREATE CAST ( BT AS REF ( UDTN ) )
W TH FUNCTI ON SN. FNREF ( BT )

CREATE CAST ( REF( UDTN ) AS BT )
W TH FUNCTI ON sn. FNTYP ( REF( UDTN ) )

where: SN is the explicit or implicit <schema name> of<UDTN; RV1 is an implementation-
dependent <v alue expression> such that for every invecation of SN.FNREF with argument value
AV1, RV1 evaluates to the representation of AVXinithe datatype identified by REF ( UDTN ); RV2
is an implementation-dep endent <value ex pression> such that for every invocation of SN.FNTYP
with argument value AV2, RV2 evaluates tg-the representation of AV2 in the data type BT; and
UDTNP is an <SQL parameter name> arhitrarily chosen.

35. Rationale: Redundant subrule.

Replace General Rule 5) e) with:

5) e) If UDT isadistinct type, then the data type descriptor of SDT.

36. Rationale: Correct the specification of implicit generation of cast functions when reference values are
generated via < user-defined representation>.

Replace General Rule-5)-f) v) with:
5) f) v Case:
1) If <user-defined representation> is specified, then an indication tha the referencing type of
UDT has a user-defined representation and the data type descriptor of the representation

type of the referencing type of UDT.

2) If <derived representation> is specified, then an indication that the referencing type of
UDT has a derived representation, and the attributes specified by <list of attributes>.

3) Otherwise, an indication that the referencing type of UDT has a system-defined
representation.
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37. Rationale: Ordering form and category for a gructured type.

Insert the following General Rules:

5) f) v.1) Theordering form NONE.
v.2)  The ordering category STATE.

38. Rationale: Correct the specification of implicit generation of cast functions when reference values-afe
generated via <user-defined representation>.

Insert thefollowing General Rule:
5) f) v.3) If <subtype clause> is specified, then let SUDT be the direct supertypeof UDT and let
DSUDT be the user-defined type descriptor of SUDT. Let RUDT hethe referencing type of
UDT and let RSUDT be the referencing type of SUDT.
Case:
1) If DSUDT indicates that RSUDT has a user-definédyepresentation, then an indication tha
RUDT has a user-defined representation and the data type descriptor of the representation

type of RSUDT included inDSUDT.

2) If DSUDT indicates that RSUDT has @ derived representation, then an indication that
RUDT has a derived representationand the list of attributesincluded in DSUDT.

3) If DSUDT indicates that RSUD has a system-defined representation, then an indication
that RUDT has a system-defined representation.

39. Rationale: Correct namespace problems.associated with methods used to initialize newly-constructed
structured type values.

Replace General Rule 5) g) ii) with!
5) g) ii) Anindication of whether STATIC or CONSTRUCTOR is specified.

40. Rationale: Correetuse of <specific name> for method specifications by repladng with < specific method
name>.

Replace Gengral ‘Rule 5) g) iv) with:
5) g) iv) The <specific method name> of ORMS.
41\ Rationale <method characteristic> should not include <transform group specification>.

Delete General Rule 5) g) x)
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42. Rationale: Clarify the semanticsof SQL-data access indication.

Replace General Rule 5) g) xii) with:
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5) g) xii) Anindication of whether the method possibly modifies SQL data, possibly reads SQL-data,
possibly contains SQL, or doesnot possibly contan SQL.

name>.

Replace General Rule 5) h)iii) with:

5) g) iii) The <specific method name> of OVMS.
44. Rationale: Supply the missing rules for checking the <returns data type> of overriding methaods:
Replace General Rule 5) h)iv) with:

5) h) iv) The <SQL parameter declaration list> contained in OVMS (augmented to include the implicit
first parameter with parameter name SELF).

45. Rationale: Supply the missing rules for checking the <returns data typex"@f,overriding methods.
Replace General Rule 5) h) vii) with:

5) h) vii) The <returns data type> of OVMS.
46. Rationale <method characteristic> should not includel<transform group specification>.
Delete General Rule 5) h)ix)
47. Rationale Clarifythat Feature S023 also comprises<method specification list>.
Insert thefollowing Conformance Rule:

8.1) Without Feature S023, “Basic structured types”, conforming SQL language shall not specify <method
specification lig>.

11.41 <attribute definition>

1. Rationale: Correctioversight in rules for recurdve type definition.
Insert thefollowihg Syntax Rule:
6.1) DT shall not be based on UDT.

NOTE 229.1 — The notion of one datatype being based on arother data type is defined in Subclause 4.1, “Data
types’.

2. Rationale: Raise more appropriate exception.

Replace General Rule 7) with:

7) An SQL-invoked method MF is created whose sgnature and result data type are as given in the
descriptor of the original method specification of the mutator function of A. Let V beavalueinUDT
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and let AV beavalueinDT. If Visthe null value, then the invocation V.AN(AV) of MF raises an
exception condition: data exception — null value substituted for mutator subject parameter; otherwise,
the invocation V.AN(AV) returns V2 such that V2.AN() = AV and for every other observer function ANX

of UDT, V2ZARX()=VANX(]-

11.43 <add attribute definition>

1. Rationale: Correctoversight in rules for recurdve type definition.
Replace Syntax Rule 3) with:
3) The declared type of a column of abasetable shall not be SPRD, SBRD, SPAD, or-SBAD.
2. Rationale: Correctoversight in rules for recurdve type definition.
Replace Syntax Rule 4) with:

4) The declared type of a column of abasetable shall not be based,.on D

11.44 <drop attribute definition>

1. Rationale: Editorial.
Replace Syntax Rule 4) with:

4) Let SPD be any supertype of D. Let SBDbhé‘any subtype of D. Let RD be the reference type whose
referenced type isD. Let SPRD be any, supertype of RD. Let SBRD be any subtype of RD. Let AD be
the array type whose element type isD. Let SPAD be any array type whose element type is SPD or
SPRD. Let SBAD be any array typewhose element type is SBD or SBRD.

2. Rationale: Correct oversight invules for recurdve type definition.
Replace Syntax Rule 5) with:
5) The declared type of any column of any base table shall not be SPRD, SBRD, SPAD, or SBAD.
3. Rationale: Correctoversight in rules for recurdve type definition.
Replace Syntax'Rule 6) with:
6) The declared type of any column of any base table shall not be based on D.

4+ Rationale: Remove redundant and confusing references to assertion descriptor.

Replace Syntax Rule 8) a) iii) as follows:

8) a) iii) The <search condition> of any constraint descriptor.
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5. Rationale: Remove redundant and confusing references to assertion descriptor.

Replace Syntax Rule 8) d) iii) as follows:

8) d) iii) The <search condition> of any constraint descriptor.
6. Rationale: Dependency on a user-defined ordering requires only the existence of the ordering..
Replace Syntax Rule 8) c) with:

8) ¢) R1 or R2 shall not be the ordering function in the descriptor of any user-defined type

11.45 <add original method specification>

1. Rationale: Correct namespace problems associated with methods used to initialize)newly-constructed
structured type values.

Delete Syntax Rule 4)

2. Rationale: Correct namespace problems associated with methods used to initialize newly-constructed
structured type values.

Delete Syntax Rule 5)

3. Rationale: Correct namespace problems associatedwith methods used to initialize newly-constructed
structured type values.

Replace Syntax Rule 6) with:
6) If PORMSdoes not specify INSTANCE, CONSTRUCTOR or STATIC, then INSTANCE isimplicit.
6.1) If PORMSspecifies CONSTRUCTOR, then:
a) SELF ASRESUL'T shall be specified.
b)  MN shall be equivalent to the <qualified identifier> of DN.
c) Thekreturns data type> shall specify DN.
¢.1)) D shall be a structured type.
d) PORMSspecifies an SQL-invoked constructor method.

4. "Rationale: Correct use of <specific name> for method specifications by repladng with <specific method
name>.

Replace Syntax Rule 9) with:

9) Case:
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a) If PORMSdoes not specify <specific method name>, then an implementation-dependent <specific
method name> is implicit whose <schema name> is equivalentto SN.

10)

by~ Oterwise:

Case:

i)

If <specific method name> contains a <schema name>, then that <schema name> shall be
equivalent to SN.

ii) Otherwise, the <schemaname> SN is implicit.

The schema identified by the explicit or implicit <schema name> of the <specificimethod name> shall
not include a routine descriptor w hose specific name is equivalent to <specificdnethod name> or a
user-defined type descriptor that includes a method specification descriptor-whose specific method
name is equivalent to <specific method name>.

5. Rationale <method characteristic> should not include <transform groupépecification>.

Replace Syntax Rule 10) with:

MCH shall contain at most one <language clause>, at most/one <parameter style dause>, at most one
<deterministic characteristic>, at most one <SQL-data.access indication>, and at most one <null-call

clause>.

a) |If <language clause> is not specified in MEH, then LANGU AGE SQL isimplicit.

180

b) Case:
i) If LANGUAGE SQL is_specified orimplied, then:
1) <parameter style ctause> shall not be specified.
2) <SQL-datagaccessindication> shall not specify NO SQL.
3) Eveérys<SQL parameter declaration> contained in <SQL parameter declaration list> shall
contain an <SQL parameter name>.
4) The <returns clause> shall not specify a <result cast>.
i1) Otherwise:
1) If <parameter style clause> is not specified, then PA RAM ETER STYL E SQL isimplicit.
2) If a<result cast> is specified, then let V be some value of the <data type> specified in the
<result cast> and let RT be the <returnsdata type>. The following shall be valid according
to the Syntax Rules of Subclause 6.22, “<cast specification>":
CAST (VASRT)
3) If <result cast from type> RCT simply contains <locator indication>, then RCT shall be

either binary large object type, character large object type, array type, or user-defined type.

© ISO/IEC 2003 — All rights reserved



https://standardsiso.com/api/?name=eb4745ca741cda72167657cd45d11a95

ISO/IEC 9075-2:1999/Cor.2:2003(E)

c) If <deterministic characteristic> is not specified in MCH, then NOT DET ERM INISTIC isimplicit.

d) If <SQL -data access indication> is not specified, then CONTAINS SQL isimplicit.

e) If <null call clause> is not specified in MCH, then CALLED ON NULL INPUT isimplicit.

6. Rationale: Remove the anomaly in <SQL parameter name>s.

Replace Syntax Rule 11) with:

11)  No two <SQL parameter nhame>s contained in MPDL shall be equivalent.
11.1) No <SQL parameter name> contained in MPDL shall beequivalent to SELF.

7. Rationale: Correct namespace problems associated with methods used to initialize newly-constructed
structured type values and the determination of conflicting methodsshould be baged on data type
compatibility rather than on data type identity.

Replace Syntax Rule 15) with:

15) Case:
a) |If ORMSspecifies CONSTRUCTOR, then let acanflicting method specification CMS be a method
specification whose descriptor is included in the descriptor of D, such that the following are all

true:

i) MPDL and the unaugmented SQL ‘parameter list of CM S have the same number N of SQL
parameters.

ii) Let PCMS, 1 (one) £ j £, "be thej-th SQL parameter in the unaugmented SQL parameter
declaration list of CMS, Let PMS;, 1 (one) £ | £ N, be thej-th SQL parameter in the
unaugmented SQL (parameter declaration list MPDL.

i) For j varyingfrom 1 (one)to N the declared type of PCM§ and the declared type of PM§ are
compatihle.

iv) CMSisan SQL-invoked constructor method.

b) Otherwise, let a conflicting method specification CM S be a method specification whose descriptor
1s.ihcluded in the descriptor of some SPD or SBD, such that the following are dl true:

i) MN and the method name included in the descriptor of CM S are equivalent.

ii) MPDL and the unaugmented SQL parameter list of CMS have the same number N of SQL
parameters.

HD) 1 ot DCMS 1 (ana)y £ 1 £ N hathat th SOl naramatar in thao 1imavuamantad SOOI naramatar

ryEEe by R b adl BEadi RNt B Al LStk Lt Al hdt
declaration list of CMS. Let PMS;, 1 (one) £ j £ N, be thej-th SQL parameter in the
unaugmented SQL parameter declaration list MPDL.

iv) For j varying from 1 (one)to N the declared type of PCM§ and the declared type of PMS are
compatible.
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v) CMSand ORMSeither both are instance methods or one of CMSand ORMSis a static method
and the other is an instance method.

structured type values.

Replace Syntax Rule 18) with:

18) If PORMSdoes not specify STATIC or CONSTRUCTOR, then there shall be no SQL-invoked
function F that satisfies all the following conditions:

a) Fisnot an SQL-invoked method.

b) The <routine name> of F and RN have equivalent <qualified identifier>s.

¢) F has AN SQL parameters.

d) D isasubtype or supertype of the declared type of the first SQL \parameter of F.

e) The declared type of thei-th SQL parameter in NPL,2 £.i“%£5AN is compatiblewith the declared
type of i-th SQL parameter of F.

9. Rationale: Correct namespace problems associated with methods used to initialize newly-constructed
structured type values.

Replace General Rule 1 b) with:
1) b) Anindication of whether STATIC 0r'CONSTRUCTOR is specified.

10. Rationale: Correct use of <specific name> for method specifications by repladng with <specific method
name>.

Replace General Rule 1) d) with:
1) d) The <specifi¢ method name> of PORMS
11. Rationale <method-characteristic> should not include <transform group specification>.
Delete General Rulesl) j)
12. Rationale? Clarify the semanticsof SQL-data access indication.
Replace General Rule 1) n) with:

1) n) Anindication of whether the method possibly modifies SQL data, possibly reads SQL-data,
possibly contains SQL, or doesnot possibly contan SQL.

13. Rationale: Createtable/method privileges for tables defined on the subject type of the method being added.
Insert thefollowing General Rule:

2.1) Let N be the number of table descriptors that include the user-defined type name of a subtype of D.
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For i varying from 1 (one) to N,

a) Let TN, be the <table name> included in thei-th such table descriptor.

b) For every table privilege descriptor that specifies TN; and a privilege of SELECT, a hew
table/method privilege descriptor is created that specifies TN;, the same action, grantor, and
grantee, and the same grantability, and the <specific method name> contained in ORMS.

11.46 <add overriding method specification>

1. Rationale: Correct namespace problems associated with methods used to initialize newly-constr ucted
structured type values.

Replace Syntax Rule 2) with:

2) Let POVMSbe the <partial method specificaion> immediately contaiped i OVMS, POVMSshall not
specify STATIC or CONSTRUCTOR.

2. Rationale: Remove syntax rule that conflicts with format rules.
Delete Syntax Rule 5)

3. Rationale: Correctuse of <specific name> for method specifications by repladng with <specific method
name>.

Replace Syntax Rule 7) with:
7) Case:

a) If POVMSdoes not specify <specific method name>, then an implementation-dependent <specific
method name> is implicit whose <schema name> is equivalentto SN.

b) Otherwise:
Case:

i) If <specific method name> contains a <schema name>, then that <schema name> shall be
equivalent to SN.

ii) Otherwise, the <schemaname> SN isimplicit.

The schemaidentified by the explicit or implicit <schema name> of the <specific method name> shall
not include a routine descriptor w hose specific name is equivalent to <specific method name> or a
user-defined type descriptor that includes a method specification descriptor whose specific method
name is equivalent to <specific method name>.

4. Rationale: Correct Improper use of termsin Syntax Rule 9) a).
Replace Syntax Rule 9) a) with:

9) a) MN and the <method name> of COMSare equivalent.
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5. Rationale: Remove improper use of "shall".

Replace Syntax Rule 9) b) with:

9) b) Let N bethe number of elements of the augmented SQL parameter declaration list UPCOMS
generally included in the descriptor of COMS MPDL contains (N-1) SQL parameter declarations.

6. Rationale: Correct namespace problems associated with methods used to initialize newly-constructed
structured type values.

Insert thefollowing Syntax Rule:

9) c.1) The descriptor of COMSshall not include an indication that STATIC or CONSTRUCTOR has
been specified.

7. Rationale: Rectify misplacement of Syntax Rule 9) d); correct thesubrules i) and\iv) to enforce correct match
of parameter names and locator indications.

Delete Syntax Rule 9) d)

8. Rationale: Correct namespace problems associated with methods used to initialize newly-constructed
structured type values.

Delete Syntax Rule 11)

9. Rationale: Rectify misplacement of Syntax Rule 9)*d); correct thesubrules i) and iv) to enforce correct match
of parameter names and locator indications.

Insert thefollowing Syntax Rule:
12.1) For i varying from 2 toN:

a) If POVMS, containg.an <SQL parameter name> PNM1, then the descriptor of the i-th parameter
of the augmented <SQL parameter declaration list> of UPCOMSshall includea parameter name
that is equivalent to PNM 1.

b) If the descriptor of the i-th parameter of the augmented <SQL parameter declarationlist> of
UPCOMSincludes a parameter name PNM2, then POVM S, shall contain an <SQL parameter
name> that is equivdent to PNM2.

Cc\-POVMS,; shall not contain <parameter mode>. A <parameter mode> IN isimplicit.

d) POVMS, shall not specify RESULT.

e) |If the <parameter type> PT, ; immediately contained in POVMS_, contains a <locator indicatiorn>,

then the descriptor of thei-th parameter of the augmented <SQL parameter declaration list> of
UPCOMSshallinclude a <locator indication>

f) If the descriptor of the i-th parameter of the augmented <SQL parameter declaration list> of
UPCOMSincludes a <locator indication>, then the <parameter type> PT, ; immediately contained
in POVMS_; shall contain a <locaor indication>.
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10. Rationale: Supply the missing rules for checking the <returns data type> of overriding methods.

Replace Syntax Rule 13) with:

13) Let ROVMShbe the <returns data type> of RTC. Let RCOMSbe the <returns data type> of COMS.
Case:
a) |f RCOMSis a user-defined type, then:

i) Let acandidate overriding method spedfication COVRM Sbe a method specification that is
included in the descriptor of a proper supertype or a proper subtype of D, such:that the
following are all true:

1) The <method name> of COVRMSand MN are equivalent.

2) COVRMSand OVM S have the same number of SQL-parameters N;.

3) Let PCOVRMS, 1 (one) <=i <= N;, be thei-th SQL/parameter in theunaugmented SQL
parameter declaration list of COVRMS Let POVMS, 1 (one) <=i <= N;, be thei-th SQL
parameter in the unaug mented SQL parameter dectaration list of OVMS

4) For i varying from 1 (one) to N;, the Synptax.Rulesof Subclause 10.16, ‘' Data type
identity’’, are applied with the declared’type of PCOVRM S and the declared type of
POVMS.

ii) Let NOVMSbe the number of candidate overriding method specifications. For i varying from 1
(one) to NOVMS let COVRM S'be the i-th candidate overriding method specification.

Case:

1) If COVRMS s included in the descriptor of a proper supertype of D, then ROVMSshall be
a subtype of.the <returns data type> of COVRMS.

2) Otherwise, ROVMSshall be a supertype of the <returns data type> of COVRMS.

b) Otherwise, the Syntax Rules of Subdause10.16, ' ‘Data typeidentity’’, are applied with RCOM S
and ROVM Sas the data types.

11. Rationale:Add missing syntax rule that prevents theaddition of aconflicting overriding method
specifitation to some structured type.

Insert thefollowing Syntax Rule:

13.1) Let aconflicting overriding method specification COVMShe an overriding method specification that is
included in the descriptor of D, such that the following areall true:

a) MN and the method name of COVM Sare equivalent.

b) The augmented SQL parameter declaration list of COVMScontains N elements.
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c) Forivarying from 2 toN, the data types of the SQL parameter POVM Si-1 and the SQL parameter
PCOVMS of COVMSare compatible.

Thereshattbe o conftictmg overdimgy method spedfication COvVMS

12. Rationale: Correct namespace problems associated with methods used to initialize newly-constructed
structured type values.

Insert thefollowing Syntax Rule:
16) b) ii) 3.1) MSD; does not include an indication that CONSTRUCTOR has been specified.

13. Rationale: Correct use of <specific name> for method specifications by repladng with<'specific method
name>.

Replace General Rule 1) c¢) with:
1) c) The <specific method name> of POVMS
14. Rationale: Supply the missing rules for checking the <returns dataltype> of overriding methods.

Replace General Rule 1) h) with:
1) h) The <returns data type> contained in POVMS

15. Rationale <method characteristic> should not include <transform group specification>.
Delete General Rule 1) j)
16. Rationale: Createtable/method privilegesfor tables defined onthe subject type of the method being added.
Insert thefollowing General Rule:
2.1) Let N be the number of. table descriptors that include the user-defined type name of a subtype of D.
For i varying from 1.(one) to N,
a) Let TNibethe <table name> included in thei-th such table descriptor.

b) Let\W be the number of table/method privilege descriptors that specify TN; and the <specific
method name> contained in COMS. For j varying from 1 (one) to M,

i) Let TMPD; be thej-th such table/method privilege descriptor.

ii) A new table/method privilege descriptor is created that specifies TN;, the same action, grantor,
and grantee, and the same grantability, and the <specific method name> contained in OVMS,

lii) TMPDj- is deleted
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11.47 <drop method specification>

1. Rationale: Correctuse of <specific name> for method specifications by repladng with <specific method

name>.
Replace the Format with:

<drop method specification> ::=
DROP <specific method specification designator> RESTRICT

<specific method specification designator> ::=
SPECI FI C METHOD <specific method name>
| [ INSTANCE | STATIC | CONSTRUCTOR] METHOD <met hod nape>
[ <data type list> ]

2. Rationale: Correct use of <specific name> for method specifications by replacgng-with <specific method
name>.

Replace the Syntax Rules with:

1) Let D be the user-defined type identified by the <user-defined\type name> DN immediately contained
in the<alter type statement> containing the <drop method_specification> DORMS. Let DSN be the
explicit or implicit <schema name> of DN. Let SMSD.be the <specific method specification
designator> immediately contained in DORMS

2) If SMSD immediaely contains a <specific method name> SMN, then
a) |If <specific method name> contains.a <schema name>, then that <schema name> shall be

equivalent to DSN. If <specific niethod name> does not contain a <schema name>, then the

<schema name> DSN is impligit/

b) The descriptor of D shall“include a method specification descriptor DOOM Swhose specific
method name is equivalentto SMN.

c) Let PDL be the augmented parameter list included in DOOMS.
d) Let MN.be the <method name> included in DOOMS.
3) If SMSD_immediaely contains a <method name> ME, then:

a) M none of INSTANCE, STATIC, or CONSTRUCTOR isimmediately contained in SMSD, then
INSTA NCE isimplicit.

b) The descriptor of D shall include a method specification descriptor DOOMSwhose method name
MN is equivalentto ME.

c) If SMSD immediaely contains a <data typelist> DTL, then

Case:

i) If STATIC is specified, then the descriptor of D shall include exactly one method spedfication
descriptor DOOM Swhich includes:
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A) An indication tha the method specification is STATIC.

B) Anindication that the method specification is original.

C) Anaugmented parameter list PDL such that for all i, the declared type of itsi-th parameter
isidentical to thei-th declaredtype in DTL.

ii) If CONSTRUCT OR is specified, then the descriptor of D shall include exactly one method
specification descriptor DOOM Swhich includes:

A) An indication tha the method specification is CONSTRUCTOR.
B) Anindication that the method specification is original.

C) An augmented parameter list PDL such that for all i > 1, the declared type of itsi-th
parameter isidentical to the (i -1)-th declared type in DTL an@the declared type of the first
parameter of PDL is identical to DN.

iii) Otherwise, the descriptor of D shall include exactly one'method specification descriptor
DOOMSfor which:

A) If DOOMSincludes an indication that the method specification isoriginal, then DOOMS
shall not include an indication that the method specification is either STATIC or
CONSTRUCTOR.

B) DOOMSincludes an augmented parameter list PDL such that for all i > 1, the declared type
of itsi-th parameter is identjcalto the (i -1)-th declaredtype in DTL and the declared type
of the first parameter of PDL.is identical to DN.

d) If SMSD does not immediately~contain a <data type list>, then:
Case:

i) If STATIC is specified, the descriptor of D shall include exactly one method spedification
descriptor DOOMSwhich includes an indications that the method specification is both origind
and STATIC.

ii) If CONST RUCT OR is specified, the descriptor of D shall include exactly one method
specification descriptor DOOM Swhich includes an indications that the method specification is
both original and CONSTRUCTOR.

iii) Otherwise, the descriptor of D shall include exactly one method spedfication descriptor
DOOMSfor which: if DOOMSincludes an indication that the method specification is original,
then DOOMSsshall not include an indication that the method specificaion is either STATIC or
CONSTRUCTOR.

4) Case:

a) If DOOMSincludes an indication that the method specification isoriginal, then:

Case:
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i) If DOOMSincludes an indication that the method specification specified ST ATIC, then there
shall be no SQL-invoked fundion F that satisfiesall of the following conditions:

D TheToutme mame>of = and- ViNTave equivarent <quatfied Taentifierss.
2) If N isthe number of elementsin PDL, then F has N SQL parameters.
3) The declared type of the first SQL parameter of F isD.

4) The declared type of thei-th element of PDL, 1 <=i <= N, is compatible with-the-declared
type of SQL parameter P; of F.

5) Fisan SQL-invoked method.
6) F includes an indication that STATIC is specified.

ii) If DOOMSincludes an indication tha the method specification specified CONSTRUCTOR,
then there shall be no SQL-invoked function F that satisfies@ll of the following conditions:

1) The <routine name> of F and MN have equivalent<qualified identifier>s.
2) If Nisthe number of elementsin PDL, then F-has N SQL parameters.
3) The declared type of the first SQL parameter of F isD.

4) The declared type of the i-th elemént of PDL, 2 <=i <= N, is compatible with the declared
type of SQL parameter P, of E!

5) Fisan SQL-invoked methiod.
6) F includes an indication that CONSTRU CTOR is specified.
iii) Otherwise:

1) There shall be no proper subtype PSBD of D whose descriptor includes the descriptor
DOVMSof an overriding method specification such that all of thefollowing istrue:

A) MN and the < method name> included in DOVM Shave equivalent <qualified
identifier>s.

B) If N isthe number of elementsin PDL, then the augmented SQL parameter declaration
list APDL included inDOVMShas N SQL parameters.

C) PSBD isthe declared type the first SQL parameter of APDL.

D) The declared type of thei-th element of PDL, 2 <=i <= N, is compatible with the
declared type of SQI -parameter P, of APDL

2) There shall be no SQL-invoked function F that satisfies all of the following conditions:

A) The <routine name> of F and MN have equivalent <qualified identifier>s.
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B) If N isthe number of elementsin PDL, then F has N SQL parameters.

C) Thedeclared type of the first SQL parameter of F isD.

D) The declared type of thei-th element of PDL, 2 <=i <= N, is compatible with the
declared type of SQL parameter P; of F.

E) Fisan SQL-invoked method.
F) F does not include an indication that either STATIC or CONSTRU CTOR is-specified.
b) Otherwise, there shall be no SQL-invoked function F that satisfies all of the following conditions:
i) The <routine name> of F and MN have equivalent <qualified identifier>s.
ii) If Nisthe number of elementsin PDL, then F has N SQL paraméters.
iii) The declared type of the first SQL parameter of F isD.

iv) The declared type of thei-th element of PDL, 2 <=j &5 N, is compatible with the declared
type of SQL parameter P; of F.

v) Fisan SQL-invoked method.
vi) F does not include an indication that either STATIC or CONSTRU CTOR is specified.
Replace the General Ruleswith:
1) Let STDSbe the descriptor of D.
2) DOOMSisremoved from STDS

3) DOOMSis destroyed.

11.48 <drop data type.statement>

1. Rationale: Correctioversight in rules for recurdve type definition.
Replace Syntax 'Rule 4) a) with:

4) a)/ The declared type of no column, field, or attribute whose descriptor is not included in the
descriptor of D shall be based on SRD, or SAD.

25 "Rationale: Correctoversight in rules for recurdve type definition.

Replace Syntax Rule 4) b) with.

4) b) The declared type of no column, field, or attribute shall be based on D.
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3. Rationale: Remove redundant and confusing references to assertion descriptor.

Replace Syntax Rule 4) f) ii) as follows:

4) f) ii) The <search condition> of any constraint descriptor.
4. Rationale: Remove redundant and confusing references to assertion descriptor.
Replace Syntax Rule 4) h) i) 3) as follows:
4) h) i) 3) The <search condition> of any constraint descriptor.
5. Rationale: Dependency on a user-defined ordering requires only the existence of the ordering.
Replace Syntax Rule 4) h) iii) with:
4) h) iii) R shall not be the ordering function included in the descriptor(ofjany user-defined type.
Delete Syntax Rule 4) h) iv).
6. Rationale Correct the syntax of the executed <revoke statement>.
Replace General Rule 7) with:

7) For every privilege descriptor that references Dj.the following <revok e statement> is effectively
executed:

REVOKE PRIV ON TYPE D FROM'GRANTEE CASCADE

where PRIV and GRANTEE are respectively the action and grantee in the privilege descriptor.

11.49 <SQL-invoked routine>

1. Rationale: Clarify that implicCit schema of user-defined type is schema name of either the <schema
definition> or the <SQL-client module definition> in which the corresponding SQL statement appears.
Correct namespace problems associated with methods used to initialize newly-constructed structured type
values.

In the Format, weplace the production for <method specification designator> with:

<methed specification designator> ::=
[ INSTANCE | STATIC | CONSTRUCTOR ] METHOD <met hod name>
<SQL parameter decl aration |ist>
[ <returns clause> ]
FOR <user-defined type name>
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2. Rationale <routinecharacteristic> should not include <transform group specification>.

In the Format, replace the production for <routine characteristic> with:

<routine characteristic> ::=
<l anguage cl ause>
| <parameter style clause>
| SPECIFI C <specific name>
| <deterministic characteristic>
| <SQL-data access indication>
| <null-call clause>
| <dynam c result sets characteristic>

3. Rationale <external body reference> shouldinclude <transform group specification>.
In the Format, replace the production for <external body reference> with:

<external body reference> ::=
EXTERNAL [ NAME <external routine name> ]
[ <paraneter style clause> ]
[ <transform group specification> ]
[ <external security clause> ]

4. Rationale: Correct namespace problems associated with methods used to initialize newly-constructed
structured type values.

Replace Syntax Rule 3) with:

3) An <SQL-invoked routine> specified as.\an <SQL -invoked procedure> is called an SQL-invoked
procedure; an <SQL-invoked routine>‘specified as an <SQL-invoked function> iscalled an SQL-
invoked function. An <SQ L-invokegfunction> that specifies a <method specification designator> is
further called an SQL-invokedmethod. An SQL-invoked method that specifies STATIC is called a
static SQL-invoked method, An SQL -invoked method that specifies CONSTRUCTOR is called an SQL
-invoked constructor method.

5. Rationale: Clarify that implicit schema of user-defined type is schema name of either the <schema
definition> or the <SQL*client module definition> in which the corresponding SQL statement appears.

Replace Syntax Rule 4)/a) with:

4) a) ~het'UDTN be the <user-defined type name> immediately contained in <method secification
designator>. Let UDT be the user-defined type identified by UDTN.

6. _Rationale: Correct namespace problems associated with methods used to initialize newly-constructed
structured type values.

Replace Syntax Rule 4) b) with:

4) b) There shall exist a method specification descriptor DMSin the descriptor of UDT such that the
<method name> of DMSis equivalent to the <method name>, DM Sindicates STATIC if and only
if the <method specification designator> specifies STATIC, DMSindicates CONSTRUCTOR if
and only if the<method specification designator> specifies CONSTRUCTOR and the declared
type of every SQL parameter in the unaugmented SQL parameter declaration list in DMSis
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compatible with the declared type of the corresponding SQL parameter in the <SQL parameter
declaration list> contained in the <method specification designator>. DM S identifies the
corresponding method specification of the <method specification designator>.

7. Rationale: Remove the anomaly in <SQL parameter name>s.
Replace Syntax Rule 4) e) with:

4) e) Forivarying from 1 (one)to MN, the <SQL parameter name>s contained in PCOMS and ROVM S
shall be equivalent.

8. Rationale <method characteristic> should not include <transform group specification> ,
Delete Syntax Rule 4) j).

9. Rationale: Correct use of <specific name> for method specifications by repladng-with <specific method
name>.

Replace Syntax Rule 4) k) with:

4) k) Let SPN be the <specific method name> in DMS. SPN¢is the <specific name> of R.
10. Rationale <method characteristic> should not include <transform group specification>.
Replace Syntax Rule 5) a) with:

5) a) <routine characteristics> shall contain‘at most one <language clause>, at most one <parameter
style clause>, at most one <specific'iame>, at most one <deterministic characteristic>, at most one
<SQL -data access indication>, at\most one <null-call clause>, and at most one <dynamic result
sets characteristic>.

11. Rationale: Clarify the semanticsof ‘SQL-data access indication.
Replace Syntax Rule 5) g) with(

5) g) <SQL-data“access indication> shall be specified.

12. Rationale <methed characteristic> should not include <transform group specification>.
Replace Syntax\Rule 5) j) iii) with:
5) j9” iii) <parameter styleclause> shall not be specified.

13\ 'Rationale: Remove the anomaly in <SQL parameter name>s.

Replace Syntax Rule 10) with:

10) No two <SQL parameter name>s contained in NPL shall be equivalent.
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14. Rationale: Correct namespace problems associated with methods used to initialize newly-constructed
structured type values.

—sert thefottowmg-Syntax RUte:
15) b) i) 1.1) If Risan SQL -invoked constructor method, then let SCR be the set containing every,
SQL-invoked constructor method of type UDT, including R, whose <schema qualified

routine name> is equivalent to RN and whose number of SQL parametersis PN,

15. Rationale: Correct namespace problems associated with methods used to initialize newly-constructed
structured type values.

Replace Syntax Rule 15) b) i) 2) with:

15) b) i) 2) Otherwise, let SCR be the set containing every SQL-invoked funaction in Sthat is not a
static SQL-invoked method or an SQL -invoked constructor méthod, including R, whose
<schema qualified routine name> is equivalent to RN and Wwhose number of SQL
parametersis PN.

16. Rationale: Clarify the semanticsof SQL-data access indication.
Replace Syntax Rule 18) c¢) with:
18) «c¢) If READS SQL DATA isspecified, then it isimplementation-defined whether the <SQL routine
body> shdl not contain an <SQL procedurestatement> Sthat satisfies at least one of the
following:

i) Sisan <SQL data change statement>.

ii) Scontains a <routine invocation> whose subject routine is an SQL-invoked routine that
possibly modifies SQL+data.

iii) Scontains an <SQL procedurestatement> that isan <SQL data change statement>.
Replace Syntax Rule 18) d) with:
18) d) If CONTAINS SQL is specified, then itis implementation-defined whether the <SQL routine
body>‘shdl not contain an <SQL procedure statement> Sthat satisfies at least one of the

fellewing:

) Sisan <SQL data statement> other than <free locator statement> and <hold locator
statement>.

ii) Scontains a<routine invocation> whose subject routine is an SQL-invoked routine that
possibly modifies SQL-data or possibly reads SQL -data.

iii) Scontains an <SQI procedure statement> that is an <SQIl data statement> other than <free

locator staement> and <hold locator statement>.
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17. Rationale: Eliminate a syntactic ambiguity that can occur when a <schema definition> is contained in an
<SQL routine body>.

10) n)  ANM<SUL rUULiH(:‘ DOUy -~ SlalT TIOU i”l[llt‘uidlt‘ly LUIILdeI dl <SUL procedure stalcimerit- that 5imp|y
contains a <schema definition>.

18. Rationale: Clarify that the implicit schema of user-defined type used as a return type or parameter typeis
resolved using the SQL-path. Correct SR 19)d), which uses the Case construct improperly.

Replace Syntax Rule 19)d) with:
19) d) If PARAMETER STYLE SQL is specified, then:
i) If Risan SQL -invoked function, then let FRN be 1 (one).
ii) If Risan array-returning external function, then let AREF be 7. Otherwise, let AREF be 5.

iii) If Risan SQL-invoked function, then let the effective SQL.parameter list be alist of
PN+FRN+N+AREF SQL parameters, as follows:

1) Foriranging from 1 (one)to PN, thei-th effective SQL parameter list entry is defined as
follows.

Case:

A) If the <parameter type> T, sithply contained in thei-th <SQL parameter declaration>
contains <locator indication>, then thei-th effective SQL parameter list entry is thei-
th <SQL parameter declaration> with the <parameter type> replaced by INTEGER.

B) If the <parametef\type> T, immediately contained in thei-th <SQL parameter
declaration> dis,a <user-defined type> without a <locator indication>, then:

1) Case:

1) If Risan SQL-invoked method tha is an overriding method, then the
Syntax Rules of Subclause 10.16, ‘‘ Determination of a from-sql function
for an overriding method’’, are applied with R and i as ROUTINE and
POSITION, respectively. There shall be an applicable from-sqgl function
FSF;.

2) Otherwise, the Syntax Rules of Subclause 10.15, ‘‘Determination of a
from-sgl function’’, are applied with the data type identified by T;, and the
<group name> contained in the <group specification> that contains T, as
TYPE and GROUP, respectively. There shall be an applicable from-sgl
function FSF,.

1) FESF. iscalledthe from-sqgl function associated with the i-th SQL parameter

I11) Thei-th effective SQL parameter list entry is thei-th <SQL parameter
declaration> with the <parameter type> replaced by the <reurns data type> of
FSFI.
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C) Otherwise, thei-th effective SQL parameter list entry is the i-th <SQL parameter
declaration>.

2y Effective SQCparameter fistentry PNFFRNas <parameter modes Ou T itsIparameter |

type> PT is defined as follows:

A) If <result cast> is specified, then let RT be <result cast from type>; otherwise, let. RT
be <returns data type>.

B) Case:
1) If RT simply contains<locator indication>, then PT is INTEGER!
I1) If RT specifies a<user-defined type> without a <locator/indication>
1) Case:
a) If Risan SQL-invoked method tha is'@poverriding method, then the
Syntax Rules of Subclause 10.18, Determination of ato-ggl function for
an overriding method”, are applied with R as ROUTINE.
There shall be an gpplicable to-sgl function TSF.
b) Otherwise, the Syntax Rules of Subclause 10.17, “Determination of ato-
sqgl function”, are applied with the data type identified by RT and the
<group name> contained in the <group specification> that contains RT as

TYPE and GROUP, respectively. There shall be an applicable to-sql
function TSE¢

2) TSF is:ealled the to-sgl function associated with the result.
3) Case:

a)" If TSF isan SQL-invoked method, then PT is the <parameter type> of the
second SQL parameter of TSF.

b) Otherwise, PT isthe <parameter type> of the first SQL parameter of TSF.

II1) If Risan array-returning external function, then let PT be the element type of
RT.

1V) Otherwise, PT isRT.

3) Effective SQL parameter list entries (PN+FRN)+1 to (PN+FRN)+N+1 are N+1
occurrences of SQL parameters of an implementation-defined <data type> thatis an
exact numeric type with scale 0. For i ranging from (PN+FRN)+1 to (PN+FRN)+N+1,
the <parameter mode> for the i-th such effective SQL parameter is the same as that of
the i-FRN-PN-th effective SQL param eter

4) Effective SQL parameter list entry (PN+FRN)+(N+1)+1 is an SQL parameter of a
<data type> that is character gring of length 5 and the character set specified for
SQLSTATE values, with <parameter mode> INOUT.
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NOT E 245 — T he character set specified for SQLSTATE valuesis defined in
Subclause 22.1, **SQLSTATE"".

5)
SQL_TEXT with <parameter mode> IN.
6)
SQL_TEXT with <parameter mode> IN.
7
SQL_TEXT with <parameter mode> INOUT.
8) If Risan array-returning external function, then:

iv) If Risan SQL-invoked procedure then'let the effective SQL parameter list be a list of
PN+N+4 SQL parameters, as fol Lows:

1) Foriranging from 1 (one)to PN, thei-th effective SQL parameter list entry is defined as
follows.

Case:

A)

B)

Effective SQC parameter istenry (PNFFRNJF(NFIF2 s arsQr paraneterof &

<data type> that is character gring of implementation-defined length and character set

Effective SQL parameter list entry (PN+FRN)+(N+1)+3 is an SQL parameter of;a
<data type> that is character sring of implementation-defined length and chafacter set

Effective SQL parameter list entry (PN+FRN)+(N+1)+4 is an SQL parameter of a
<data type> that is character gring of implementation-defined length and character set

A) Effective SQL parameter type lig entry (PN+FRN)+(N+1)+5is an SQL
parameter whose <data type> is characterstring of implementation-defined
length and character set SQL_TEXT with <parameter mode> INOUT.

B) Effective SQL parameter type lig entry (PN+FRN)+(N+1)+5is an SQL
parameter whose <data type>-is‘an exact numeric type with scale0 (zero) and
with <parameter mode> IN¢

If the sparameter type> T, simply contained in thei-th <SQL parameter declaration>
simply contains<locator indication>, then the i-th effective SQL parameter list entry
isthei-th <SQL parameter declaration> with the <parameter type> replaced by
INTEGER.

If the <parameter type> T, simply contained in thei-th <SQL parameter declaration>
is a <user-defined type> without a <locator indicaion>, then:

1) Case:

1) If the <parameter mode> immediately contained in thei-th<SQL
parameter declaration> is IN, then:

a) The Syntax Rules of Subclause 10,15, “Determination of a from-sql

function”, are applied with the data type identified by T, and the <group
name> contained in the <group specification> that contains T; as TYPE
and GROUP, respectively. There shall be an applicable from-sgl function
FSF; . FSF; is called the from-sqgl function associated with thei-th SQL
parameter.
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b) Thei-th effective SQL parameter list entry is thei-th <SQL parameter
declaration> with the <parameter type> replaced by the <returns data
type> of FSF;.

2) If the <parameter mode> immediately contained in thei-th<SQL
parameter declaration> is OUT, then:

a) The Syntax Rules of Subclause 10.17, “Determination of ato-gl
function”, are applied with the data type identified by T, and the-<group
name> contained in the <group specification> that contains T,\as’TYPE
and GROUP, respectively. There shall be an applicable tocsglfunction
TSF;. TSF; is called the to-sqgl function associated with i-th'SQL
parameter.

b) Thei-th effective SQL parameter list entry is thei-th <SQL parameter
declaration> with the <parameter type> replaced by

Case:

i) If TSF,isan SQL-invoked method, then the <parameter type> of the
second SQL parameter of< TSF,; .

ii) Otherwise, the <parameter type> of the first SQL parameter of TSFi .
3) Otherwise:

a) The Syntax Rules of Subclause 10.15, “Determination of a from-sql
function” ,"are applied with the data type identified by T, and the <group
name>-contained in the <group specification> that contains T, as TYPE
and\GROUP, respectively. There shall be an applicable from-sqgl function
FSF, . FSF ,; is called the from-sgl function associated with thei-th SQL
parameter.

b) The Syntax Rules of Subclause 10.17, “Determination of ato-gl
function”, are applied with the data type identified by T, and the <group
name> contained in the <group specification> that contains T; as TYPE
and GROUP, respectively. There shall be an applicable to-sql function
TSF;. TSF, is called the to-sgl function associated with thei-th SQL
parameter.

c) Thei-th effective SQL parameter list entry is thei-th <SQL parameter
declaration> with the <parameter type> replaced by the <returns data
type> of FSF;.

C) Otherwise, thei-th effective SQL parameter list entry is thei-th <SQL parameter
declaration>.

2) Effective SQL parameter list entriesPN+1 to PN+N are N occurrencesof an SQL
parameter of an implementation-defined <data ty pe> that is an exact numeric type with
scale 0. The <parameter mode> for thei-th such effective SQL parameter is the same as
that of thei-PN-th effective SQL parameter.
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3) Effective SQL parameter list entry (PN+N)+1 isan SQL parameter of a <datatype> thatis
character gring of length 5 and character set SQL_TEXT with <parameter mode> INOUT.

A Effective SQEparameter Hstenry (PNFNJF2 15 am SQ T paramneter of adatatypes thatis
character string of implementation-defined length and character set SQL _TEX T with
<parameter mode> IN.

5) Effective SQL parameter list entry (PN+N)+3 isan SQL parameter of a <datatype> that’is
character string of implementation-defined length and character set SQL _TEX T with
<parameter mode> IN.

6) Effective SQL parameter list entry (PN+N)+4 isan SQL parameter of a cdatatype> that is
character string of implementation-defined length and character set SQL . TEX T with
<parameter mode> INOUT.

19. Rationale: Clarify the semanticsof SQL-data access indication.

Replace Syntax Rule 20) with:

20) Case:
a) If <method specification designator> is specified, then:

i) If DMSindicates that the method isdeterfinistic, then R is deterministic; otherwise, R is
possibly non-deterministic.

ii) If the SQL-data access indication.ef’DMSindicates that the method possibly modifies SQL -
data, then R possibly modifies SQL-data. If the SQL-data access indication of DMSindicates
that the method possibly reads SQL -data, then R possibly reads SQL -data. If the SQL-data
access indication of DM Sindicates that the method possibly contains SQL, then R possibly
contains SQL. Otherwise, R does not possibly contain SQL.

b) Otherwise:

i) |f DETERMINISTIC is specified, then R is deterministic; otherwise, itis possibly non-
deterpdinistic.

ii) An<SQL-invoked routine> possibly modifies SQL-dataif and only if <SQL-data access
indication> specifies MODIFHES SQL DATA.

i1i) An <SQL-invoked routine> possibly reads SQL-dataif and only if <SQL-data access
indication> specifies READS SQL DATA.

iv) An <SQL-invoked routine> possibly contains SQL if and only if <SQL-data access
indication> specifiesCONTAINS SQL.

Replace General Rule 3) o) with:

3) 0) The SQL-invoked routine descriptor includes an indication whether the SQL-invoked routine does

not possibly contain SQL, possibly contains SQL, possibly reads SQL-data, or possibly modifies
SQL-data.

© ISO/IEC 2003 — All rights reserved

199


https://standardsiso.com/api/?name=eb4745ca741cda72167657cd45d11a95

ISO/IEC 9075-2:1999/Cor.2:2003(E)

20. Rationale: Correct namespace problems associated with methods used to initialize newly-constructed
structured type values.

[ Reprace Generar Rute 4y oy Wit
4) d) The routine descriptor includes an indication that the SQL-invoked routine is an SQL-invoked
function thatis an SQL-invoked method, an indication of the user-defined type UDT, and an
indication of whether STATIC or CONSTRUC TOR was specified.
21. Rationale: Editorial.

Replace Conformance Rules 1) and 4) with:

1) Without Feature T471, “Result setsreturn value”, conforming SQL language shiall ‘ot specify
<dynamicresult sets characteristic>.

4) Without Feature S241, “Transform functions”, conforming SQL language shall not specify <transform
group specification>.

22. Rationale: Remove useless item from Core.
Insert thefollowing Conformance Rule:
10.1 Without at least one of the features:
S231 “Structured Type locators”,
S232 “Array Locators”,

T041 “Basic LOB datatype”
conforming SQL language shall not speafy <locator indication>.

11.50 <alter routine statement>

1. Rationale: Dependency on a user-defined ordering requires only the existence of the ordering..
Replace Syntax Rule 4) a) with:
4) a) SR shall hot be the ordering function included in the descriptor of any user-defined type UDT.
2. Rationale: Rémove redundant and confusing references to assertion descriptor.
Replace Syntax’Rule 4) b) iii) as follows:
4) b) iii) The <search condition> of any constraint descriptor.

3.\, 'Rationale: Clarify that <language clause> shall not specify SQL.

Replace Syntax Rule 9) with:

9) If <language clause> is specified, then:

a) <language clause> shall not gpecify SQL.
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b) Depending on whether the <language clause> specifies ADA, C, COBOL, FORTRAN, MUMPS,
PASCAL, or PLI, let the operaive data type correspondences table be Table 18, “Data type
correspondences for Ada”, Table 19, “Data type correspondences for C”, Table 20, “Data type
—CWWMWWMMUHMH CTapte 22 Daa
type correspondences for MUMPS’, Table 23, “Data type correspondences for Pascal”, or Table
24, “Datatype correspondences for PL/I", respectively. Refer tothe two columns of the operative
data type correspondences table asthe “SQL data type” column and the “host data type column™.

c) Any <datatype> in the effective SQL parameter list entry of SR shall specify a datatypedisted in
the SQL data type column for which the corresponding row in the host data type columnis not
“None” .

NOTE 256 — “Effective SQL parameter list” is definedin Subclause 11.49, “ SQL -inveked routine>".

11.51 <drop routine statement>

1. Rationale: Dependency on a user-defined ordering requires only the existenee of the ordering.
Replace Syntax Rule 4) with:

4) If RESTRICT is specified, then SR shall not be the ordering furiction included in the descriptor of any
user-defined type UDT.

2. Rationale: Remove redundant and confusing referencesto\assertion descriptor.
Replace Syntax Rule 5) a) iii) as follows:
5) a) iii) The <search condition> of any:constraint descriptor.

3. Rationale: When dropping a routine that'ds an order function, it is also necessary to perform a <drop user-
defined ordering statement>.

Insert thefollowing General Rule;
3.1) If SRisthe ordering function included in the descriptor of any user-defined type UDT, then let UDTN
be a <user-defineditype name> that identifiesUDT. The following <drop user-defined ordering

statement> is efectively executed without further Access Rule checking:

DROP ORDERING FOR UDTN CASCADE

11.52 <user-<defined cast definition>

1. /Rationale: Clarify that implicit schema of user-defined type is schema name of either the <schema
definition> or the <SQL-client module definition> in which the corresponding SQL statement appears.

Replace Syntax Rules 4) and 5) with:

4) At least one of SDT or TDT shall contain a <user-defined type name> or a <referencetype>.

5) If SDT contains a <user-defined type name>, then let SSDT be the schema that includes the descriptor
of the user-defined type identified by SDT.
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2. Rationale: Provide consistent Syntax Rules for comparison operations.

Insert the following Syntax Rules:

6) a) i.1) EQUALS ONLY shall be specified.
i.2) The declared type of each attribute of UDT shall not be UDT-NC-ordered.

3. Rationale: Clarify that implicit schema of user-defined type is schema name of either the <schema
definition> or the <SQL-client module definition> in which the corresponding SQL statement appears.

Replace Syntax Rule 7) with:

7) If TDT contains a <user-defined type name>, then let STDT be the schema that/includes the descriptor
of the user-defined type identified by TDT.

4. Rationale: Provide consistent Syntax Rules for comparison operations.
Insert thefollowing Syntax Rule:
8) c) If theresult datatype of F is alarge object type, then ORDER FU LL shall not be specified.

5. Rationale: Clarify that implicit schema of user-defined type\is schema name of either the <schema
definition> or the <SQL-client module definition> in which the corresponding SQL statement appears.

Replace Syntax Rule 9) with:

9) If both SDT and TDT contain a <user-defined type name> or a<reference type>, then the
<authorization identifier> that owns:SSDT and the <authorization identifier> that owns STDT shall be
equivalent.

Replace Syntax Rule 10) c¢) with:

10) c¢) The <authorizationjydentifier> that ownsSSDT or STDT (both, if both SDT and TDT are <user-
defined type name>s) shall own the schema that includes the SQL-invoked routine descriptor of F.

6. Rationale: Provide.consistent Conformance Rules for comparison operations.
Insert the following-Conformance Rules:

2) Without Feature T042, “Extended L OB data type support”, if <state category> is specified, then the
déclared type of each attribute of UDT shall not be LOB-ordered.

3) Without Feature T042, “Extended LOB datatype support”, if <map category> is specified, the result
type of F shall not be alarge object type.

202 © ISO/IEC 2003 — All rights reserved


https://standardsiso.com/api/?name=eb4745ca741cda72167657cd45d11a95

ISO/IEC 9075-2:1999/Cor.2:2003(E)

11.53 <drop user-defined cast statement>

1. Rationale: Remove redundant and confusing references to assertion descriptor.

Replace Syntax Rule 7) c) as follows:
7) ¢) The <search condition> of any constraint descriptor.
2. Rationale: DROP TRIGGER has no CASCADE capability.
Replace General Rule 6) with:
6) Let T be any trigger whose trigger descriptor includes a trigger action that contains€S or PS. Let TN be

the <trigger name> of T. The following <droptrigger statement> is effectively‘executed without further
Access Rule checking:

DROP TRI GGER TN

11.54 <user-defined ordering definition>

1. Rationale: Clarify that implicit schema of user-defined type is Schema name of either the <schema
definition> or the <SQL-client module definition> in whigh the corresponding SQL statement appears.

In the Format, replace the production for <user-defined ordering definition> with:

<user-defined ordering definitiony::=
CREATE ORDERI NG FOR <user - def'i ned type name> <ordering forne

Replace Syntax Rule 1) with:
1) Let UDTN be the <user-defined’ty pe name>. Let UDT be the user-defined type identified by UDTN.
2. Rationale: Editorial.
Replace Syntax Rule 2) with:
2) The descriptor of UDT shall include an ordering form that specifies NONE.
3. RationalexIncorrect informative note.
Delete NOTE 264
4. \Rationale: Remove redundant and confusing references to assertion descriptor.

Replace Syntax Rule 5) c) as follows:

5) c) The <search condition> of any constraint descriptor.
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5. Rationale: Provide consistent Syntax Rules for comparison operations.

Insert the following Syntax Rules:

6) i.1) EQUALS ONLY shall be specified.
i.2) The declared type of each attribute of UDT shall not be UDT-NC-ordered.
Insert thefollowing Syntax Rule:
8) c) |If theresult datatype of F is alarge object type, then ORDER FULL shall not be speécified.
6. Rationale: Editorial.
Replace Access Rule 1) with:

1) The enabled authorizationidentifiersshall include the <authorization identifier> that owns the schema
that includes the descriptor of UDT and the schema that includes the{outine descriptor of F.

7. Rationale: SPECIFICTYPE is not a function.
Replace General Rule 1) c) with:

1) c) Thefollowing <SQL-invoked routine> is effectively executed:

CREATE FUNCTI ON SNUDT. EQUALS (%\DT1 upTN, UDT2 UDTN )
RETURNS BOOLEAN
SPECI FI C SN
DETERM NI STI C
CONTAI NS SQL
STATI C DI SPATCH
RETURN
( TRUE AND
UDT1. SPECI FI 8FYPE = UDT2. SPECI FI CTYPE AND
UDT1. c1 =UDT2. c1 AND

UDTT)Cn = UDT2. cn )
8. Rationale: Editorial.

Replace General Rule 4) with:

4) The <specific routine designator> identifying the ordering function, depending on the ordering
category, in the descriptor of UDT is set to SRD.

9. Rationale: Editorial.

Replace Conformance Rule 1) with:

1) Without Feature S251, “User-defined orderings”, conforming SQL shall contain no <user-defined
ordering definition>.
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10. Rationale: Provide consistent Conformance Rules for comparison operations.

Insert the following Conformance Rules:

2) Without Feature T042, “Extended L OB data type support”, if <statecategory> is specified, then the
declared type of each attribute of UDT shall not be LOB-ordered.

3) Without Feature T042, “Extended LOB data type support”, if <map category> is specified, the result
type of F shall not be alarge object type.

11.55 <drop user-defined ordering statement>

1. Rationale: Clarify that implicit schema of user-defined type is schema name of either the< schema
definition> or the <SQL-client module definition> in which the corresponding SQL statement appears.

In the Format, replace the production for <drop user-defined ordering statement>-with:

<drop user-defined ordering statement> ::=
DROP ORDERI NG FOR <user-defined type namex>\<drop behavi or>

Replace Syntax Rule 1) with:

1) Let UDTN be the <user-defined ty pe name>. Let UDT)be the user-defined type identified by UDTN.
2. Rationale: Editorial.
Replace Syntax Rule 2) with:

2) The descriptor of UDT shall includé’an ordering form that specifies EQUALS or FULL.

3. Rationale: Recognize that a <distinet’'predicate> may depend on a user-defined ordering. Provide the
correct set of dependencies for a:user-defined ordering.

Replace Syntax Rule 4) with:
4) Let Sbe the setof types whose comparison type is UDT. Let DEP designate any of the following:
a) A <comparison predicate>, <between predicate>, <in predicate>, <quantified comparison
predicate>, <match predicate>, or <distinct predicate> that simply containsa <row value

expression> whose declared type is S-ordered.

b) A <tablesubquery> simply contaned in a <quantified comparison predicate>, <in predicate>,
<unique predicate>, or <match predicate> that has a column whose declared type isS-ordered.

c) A <set function specification> that specifies DISTINCT, M AX, or MIN and that simply contains a
<value expression> whose declared type is S-ordered.

d) A <group by clause> that containsa <column reference> to a column whose declared type is S-
ordered.

e) A <query specification> that specifies the <set quantifier>DISTINCT and that has a cdumn
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whose declared type is S-ordered.

f) A <query expression> that specifies or implies UNION DISTINCT and that has a column whose

aecliared type S S-ordered.

g) A <query expression> that specifiesINTERSECT or EXCEPT and that has a column whose
declared type is S-ordered.

j) A <joined table> that specifiesNATURAL or USING and that has a corresponding join.eolumn
whose declared type is S-ordered.

Replace Syntax Rule 5) with:

5)

If RESTRICT is specified, then DEP shall not be gecified inany of the following:
a) The <SQL routine body> of any routine descriptor.

b) The <query expression> of any view descriptor.

¢) The <search condition> of any constraint descriptor or assertion descriptor.

d) Thetriggered action of any trigger descriptor.

NOTE 267 — If CASCADE is specified, then such referencing objects will be dropped by the execution of the
<revoke statement> specified in the General Rules of:this Subdause.

4., Rationale: Provide the correct set of dependencies for a user-defined ordering. DROP TRIGGER has no
CASCADE capability.

Replace General Rules 1), 2), 3), 4), 5) and 6)‘with:

1

2)

3)

4)

Let R be any SQL-invoked routine that contains DEP in its <SQL routine body>. Let SN be the specific
name of R. The following <drop routine statement> is effectiv ely executed without further Access Rule
checking:

DROP SPECIFIC ROUTINE SN CASCADE

Let V be any. view that contains DEP in its <query expression>. Let VN be the <table name> of V. The
following <drop view statement> is effectively executed without further Access Rule checking:
DRORVIEW VN CASCADE

Let-T be any table that contains DEP in the <search condition> of any constraint C whose constraint
descriptor isincluded in the table descriptor of T. Let TN be the <table name> of T. Let TCN be the
<constraint name> of C. The following <alter table statement> iseffectively executed without further
Access Rule checking:

ALTER TABLE TN DROP CONSTRAINT TCN CASCADE

Let A be any assertion that contains DEP in its <search condition>. Let AN be the <constraint name> of

206

5)

A. The following <drop assertion statement> is effectively executed without further Access Rule
checking:
DROP ASSERTION AN CASCADE

Let D be any domain that contains DEP in the <search condition> of any constraint descriptor or in the
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<default option> included in the domain descriptor of D. Let DN be the <domain name> of D. The
following <drop domain gatement> is effectively executed without further Access Rule checking:
DROP DOMAIN DN CASCADE

6) Let T be any trigger that containsDEP in itstriggered action. Let TN be the <trigger name> of T. The
following <drop trigger statement> is effectively executed without further Access Rule checking:
DROP TRIGGER TN

5. Rationale: Editorial.
Replace General Rule 7) with:
7 In the user-defined data type descriptor of UDT, the ordering form is set to NONE-and the ordering

category is setto STATE. No ordering function is included in the user-defined{data type descriptor of
UDT.

11.56 <transform definition>

1. Rationale: Clarify that implicit schema of user-defined type is schema-name of either the <schema
definition> or the <SQL-client module definition> in which the corresponding SQL statement appears.

In the Format, replace the production for <transorm definition>Wwith:
<transform definition> ::=

CREATE { TRANSFORM | TRANSFORMS“} FOR
<user-defined type name> <transform group>...

2. Rationale: The type-preserving property should be required only for to-sgl functions that are SQL-invoked
methods.

Replace Syntax Rule 4) f)ii) with:

4) f) ii) If DT isastructured type and TSF; is an SQL-invoked method, then TSF, shall be a type-
preserving function.

11.57 <drop transform statement>

1. Rationale: Elarify that implicit schema of user-defined type is schema name of either the <schema
definition>.or the <SQL-client module definition> in which the corresponding SQL statement appears.

In the Farmat, replace the production for <drop transform statement> with:

<drop transform statenment> ::=
DROP { TRANSFORM | TRANSFORMS } <transforns to be dropped>
FOR <user-defined type name> <drop behavi or>
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12.2 <grant privilege statement>

1. Rationale Correct the references to < grant statement> .

Replace Syntax Rule 5) with:

5) If the <grant privilege gatement> is not contained in a <schema definition>, then the schema identified
by the explicit or implicit qualifier of the <object name> shall include the descriptor of O. If <grant
privilege statement> is contained in a <schema definition> S, then the schema identified by, theexplicit
or implicit qualifier of the <object name> shall include the descriptor of O or Sshall includea <schema
element> that creates the descriptor of O.

2. Rationale: Editorial.
Replace General Rule 7) with:

7) Let SWH be the set of privilege descriptors in CPD whoseaction is SELECT WITH HIERARCHY
OPTION, and let ST be the set of subtables of O, then for every grantée G in SWH and for every table T
in ST, the following <grant statement> is effectively executed without further Access Rule checking:
GRANT SELECT ONTTO G GRANTED BY A

3. Rationale Correct the references to < grant statement>,

Replace Conformance Rule 1) with:

1) Without Feature S024, “ Enhanced structUred types”, a <specific routine designator> contained in a
<grant privilege statement> shall not jdentify a method.

12.4 <select statement: single row>

1. Rationale: Replaceincorrectmnon-terminal.
Replace Syntax Rule 1) with:

1) Insert after SRéil)i For each <target specification> TSthat is an <SQL variable reference>, the Syntax

Rules of~Subclause 9.2, " Store assignment”, in I SO/IEC 9075-2, apply to TS and the corresponding
element,of the <select list>, asTARGET and VALUE, respectively.

Replace General Rule 1) with:

) Insert after GR5) For each <target specification> TSthat is an <SQL variable reference>, the
corresponding value in the row of Q is assigned to TS according to the General Rules of Subclause 9.2,
"Store assignment”, in 1SO/IEC 9075-2, as VALUE and TARGET, respectively. The assignment of
values to targets in the <select target list> is in an implementation-dependent order.
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12.6 <revoke statement>

1. Rationale: Correctthe rules for dependency on USAGE privilege for a user-defined type.

Insert thefollowing Syntax Rule:

20) «c.l) USAGE privilege on any user-defined type UDT such that some <data type> contained in'V is
usage-dependent on UDT.

Insert thefollowing Syntax Rule:

22) b.l) USAGE privilege on any user-defined type UDT such that some <data type>\contained in TC
is usage-dependenton UDT.

Insert thefollowing Syntax Rule:

23) bh.1) USAGE privilege on any user-defined type UDT such that some <data type> contained in AX
is usage-dependenton UDT.

Insert thefollowing Syntax Rule:

24) c.l) USAGE privilege on any user-defined type UDT such that some <data type> contained in any
<search condition> of TR is usage-dependent on UDT.

2. Rationale There is no <row value expression> immediately containedin a <set clause>.
Replace Syntax Rule 24) j) with:

24) j) SELECT privilege on every <table reference> and <column reference> contained in a <value
expression> simply containediin an <update source> contained in the <triggered SQL statement>
of TR.

3. Rationale: Correctthe rules'fordependency on USAGE privilege for auser-defined type.

Insert thefollowing Syntax‘Rule:

24) n.l) USAGE privilege on any user-defined type UDT such that some <data type> contained in the
<triggered SQL statement> of TR is usage-dependenton UDT.

4. RationaleyThereis no <row value expression> immediately containedin a <set clause>.
Replace Syntax Rule 24) t) with:
24) t) SELECT privilege WITH HIERARCHY OPTION on at |east one supertable of the scoped tabl e of

any <reference resolution> that is contained in any <value expression> contained in an <update
source> contained in the <triggered SQL statement> of TR.

5. Rationale: Correctthe rules for dependency on USAGE privilege for auser-defined type.

Insert thefollowing Syntax Rule:
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25) b.1) USAGE privilege on any user-defined type UDT such that some <data type> contained in any
<search condition> of DC is usage-dependenton UDT.

[ REprace Symax RUte 277 by wit
27) b) Therevoke destruction action would result in Al no longer having in its applicable privileges
USAGE privilege on any user-defined type UDT such that a data type descriptor included in CD
describes a typethat is usage-dependent on UDT.
Replace Syntax Rule 29) a) with:
29) a) Therevoke destruction action would result in A1 no longer having in its applicablelprivileges
USAGE privilege on any user-defined type UDT such that a data type descriptor.included inDT
describes a typethat is usage-dependent on UDT.
6. Rationale: Correct the references to schema which do not treat it as a descriptor,

Replace Syntax Rule 30) with:

30) Slissaidtobelostif the revokedestruction action would resultyin A1 no longer having in its
applicable privileges USAGE privilegeon the default character setincluded in S1.

7. Rationale Thereis no <row value expression> immediately‘containedin a <t clause>.
Replace Syntax Rule 35) e) with:

35) e) SELECT privilege on each <table reference> and <column reference> contained in a <value
expression> simply contained in an"<up date source> contained in the <SQL routine body> of RD.

8. Rationale: Correctthe rules for dependency on USAGE privilege for auser-defined type.
Replace Syntax Rule 35) j) with:

35) j) USAGE privilege on each user-defined type UDT such that a declared type of any SQL parameter,
returns datatype, or result cast include in RD is usage-dependent on UDT.

9. Rationale There+4s.no <row value expression> immediately containedin a <set clause>.
Replace Syntax Rule 35) o) with:
35) ©0)\~SELECT privilege WITH HIERARCHY OPTION on at |least one supertable of the scoped tabl e of
any <reference resolution> thatis contained in any <value expression> simply contained in an

<update source> contained in the <SQL routine body> of RD.

10> Rationale: Clarify the Access Rules.

Replace Access Rule 1) with:

1) Case:

a) If the <revoke statement> is a <revoke privilege statement>, then the applicable privileges for A
shall include a privilege identifying O.
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b) If the <revoke statement> is a <revoke role statement>, then for every role R identified by a <role
revoked> the applicable roles of A shall include a role AR such that there exists a role authorization
descriptor with role R, grantee AR, and the indication that the WITH ADM IN OPTION was

granted:
11. Rationale: DROP ASSERTION statement now requires CASCADE.
Replace General Rule 5) with:

5) For every abandoned assertion descriptor AX, let S1.AXN be the <constraint name> of AX..Fhe
following <drop assertion statement> is effectively executed without further Access Rulé\checking:

DROP ASSERTI ON s1. AxN CASCADE
12. Rationale: Correct the references to schema which do not treat it as a descriptor.
Replace General Rule 10) with:
10)  For every lost schema S1, the default character set of that schemaris modified to include the name of

the implementation-defined <character set specification> thatdwould have been this schema’s default
character st had the <schemadefinition> not gecified a <schema character set specification>.

13.1 <SQL-client module definition>

1. Rationale: Editorial - supply missing ellipsis.
In the Format, replace the production <SQL -clientfoedul e definition> with:

<SQL-client nmodule definitiop>::=
<modul e name cl ause>
<l anguage cl ause>
<mpdul e aut hori zatjion cl ause>
[ <nodul e path specification> ]
[ <modul e transfjorm group specification> ]
[ <temporary table declaration>... ]
<mpdul e contents>. .

13.2 <module name clause>

1. Rationale:) Specify explicitly the implication that F451, "Character set definition" depends on F461, "Named
charaeter sets" .

Replage Conformance Rule 1) with:

1) Without Feature F461, “Named character sets”, <modul e character set specification> shall not be
specified.
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13.3 <externally-invoked procedure>

1. Rationale: Complete removal of deprecated feature .

In the Format, replace the production for <host parameter declaraion setup> with:
<host parameter declaration setup> ::= <host parameter declaration |isty>

Delete NOTE 274.

2. Rationale: The conformance features relative to locators should be defined for modul e language.

Insert the following Conformance Rules:

1) Without Feature S231, “ Structured type locators”, a <host parameter data type> that simply contains a
<data type> tha specifies a structured typeshall not contain a<locator_jndication>.

2) Without Feature S232, “Array locators”, a <host parameter data type>"that simply containsan <array
type> shall not contain a <locator indication>.

13.4 Calls to an <externally-invoked procedure>

1. Rationale: Insert a type definition fo- BOOLEAN into.the Ada package Interface.SQL.

In Syntax Rule 2) €),in the Ada package Interface,SQL, insert a new Adatype declaration immediately following
the line reading “type DOUBLE_PRECISION is digits dd;”:

type BOOLEAN is new Boolean;
2. Rationale: Add missing SQLSTATE values.

In Syntax Rule 2) €) add the following text to the package definition for SQLSTATE_CODES:

DATA_EXCEPTI ON_| NVALI D_I NTERVAL_FORMAT:
constant SQUSTATE_TYPE : ="22006";

In Syntax Rule 2)e) Jadd the following text to the package definition for SQLSTATE_CODES:

DATA _EXEEPTI ON_NULL_VALUE_SUBSTI TUTED_FOR_MUTATOR_SUBJECT_ _PARAMETER:
constant SQLSTATE _TYPE : = "2202D'

In Syntax Rule 2) e) replace the text in the package definition for SQLSTATE_CODES:

WARNI NG_STATEMENT_TOO LONG_FOR_|I NFORVATI ON_SCHEMA:
constant SQLSTATE TYPE :="01005";

with:

WARNI NG_STATEMENT_TOO LONG_FOR_| NFORVATI ON_SCHEMA:
constant SQUSTATE TYPE : ="0100F";
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3. Rationale: Addressrequirement for multiple diagnostics areas

In Syntax Rule 2) e) add the following text to the package definition for SQLSTATE_CODES:

DI AGNOSTI CS_EXCEPTI ON_NO_SUBCLASS:

constant SQLSTATE TYPE : = "0Z000"
DI AGNOSTI CS_EXCEPTI ON_MAXI MUM NUMBER _OF STACKED_ DI AGNOSTI CS_AREAS_EXCEEDED:
constant SQLSTATE TYPE : = "0Z001"

4. Rationale: Remove restrictions on SQLSTATE values generated by external routines

In Syntax Rule 2) e) delete the following text from the package SQLSTATE_CODES:

EXTERNAL _ROUTI NE_I NVOCATI ON_EXCEPTI ON_| NVALI D_SQLSTATE_RETURNED:
constant SQLSTATE_TYPE :="39001";

5. Rationale: The SQLSTATE Class codes allocated for SQL/MM no longer needed)Since they are not used by

I SO/IEC 13249.

In Syntax Rule 2) e) delete the following text from the package definition forySQLSTATE_CODES:

SQLMM_PARTO1_NO SUBCLASS: :

constant SQLSTATE TYPE :="H1000";
SQLMM_PART02_NO_SUBCLASS: :

constant SQLSTATE TYPE :="H2000";
SQ.MM_PART03_NO_SUBCLASS: :

constant SQ.STATE_TYPE : ="H3000";
SQ.MM_PART04_NO_SUBCLASS: :

constant SQ.STATE_TYPE : ="H4000";
SQ.MM _PARTO05_NO_SUBCLASS: :

constant SQ.STATE_TYPE : ="H5000";

SQ.MM _PART06_NO SUBCLASS: :
constant SQLSTATE TYPE : =*K6000";
SQ.MM _PARTO07_NO_SUBCLASS: :

constant SQLSTATE TYRE :="H7000";
SQ.MM PART08_NO SUBCLASS: ;
constant SQLSTATE-TYPE : ="H8000";

SQ.MM PART09_NO SUBCLASS: :
constant SQLSTATE TYPE : ="H9000";
SQ.MM PART10_NO-SUBCLASS: :

constant SQLSTATE TYPE : ="HA000";
SQLMM _PART11._NO SUBCLASS: :

constant SQLSTATE _TYPE : ="HB000";
SQLMM_PART12_NO _ SUBCLASS: :

con'stant SQLSTATE TYPE : ="HC000";
SQLMVWPART13_NO_SUBCLASS: :

¢onstant SQLSTATE_TYPE : ="HDO00O";
SQMVM _PART14_NO_SUBCLASS: :

constant SQLSTATE TYPE : ="HE000";
SQLMM_PART15_NO_SUBCLASS: :

constant SQLSTATE TYPE : ="HF000";

6. Rationale: Insert a General Rule addressing the transfer of Ada Boolean into SQL BOOLEAN sites.

Insert the following General Rule 2) ) i.0):

2) e) i.0) If the caller language of EP is Ada, then if Pl is False, then areference to PN has the value
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false; otherwise, areference to PN has the valuetrue.

7. Rationale: Insert a General Rule addressing the transfer of BOOLEAN data into Ada Boolean parameters.

Insert the following General Rule 3) g) i.0):

3) g) i.0) If the caller language of EP is Ada, then a reference to PN that assignsthe value false to PN
implicitly assigns the value False to PI; areferenceto PN that assignsthe value true implicitly
assigns the value True to PI.

13.5 <SQL procedure statement>

1. Rationale Remove redundantitem. <grant role statement> is definedin <grant satement>.

In the Format, replace the production for <SQL schema definition statement> with:

<SQL schema definition statenent> ::=
<schema definition>
| <table definition>
| <view definition>
| <SQL-invoked routine>
| <grant statenment>
| <role definition>
| <domain definition>
| <character set definition>
| <collation definition>
| <translation definition>
| <assertion definition>
| <trigger definition>
| <user-defined type defiynition>
| <user-defined cast definition>
| <user-defined ordefing definition>
| <transform definition>

2. Rationale: Not all SQL-statefments areatomic.
Insert thefollowing Syntax.Rul e:
0.1) Let Sbethe<SQL procedure statement>.
3. Rationale: Correct the definition of possibly non-deter ministic.
Replace'Syntax Rule 3) with:

3) An <SQL procedure statement> Sis possibly non-deterministic if and only if at |east oneof the
following is satisfied:

b) Scontains a <routine invocation> w hose subject routine is an SQL-invoked routine that is possibly
non-determinigic.

c) Sgenerally contains a <query specification> or a<query expression> thatis possibly non-
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deterministic.

d) Sgenerally contains a <value expression> that is possibly non-deterministic.

4. Rationale: Clarify the semanticsof SQL-data access indication.
Delete Syntax Rule 4).
Delete Syntax Rule 5).
Delete Syntax Rule 6).

5. Rationale: Clarify that an executing statement remains an executing statement when it causes another
statement to be executed. Not all SQL-statements are atomic.

Insert thefollowing General Rule:

0.1) Let Sbe the executing gatement specified in an application of this-Sdbclause.

NOTE 345 — Sis necessarily the innermost executing statement of the' SQL -session as defined in Subclause 4.39,
‘*SQL-sessions'’.

6. Rationale: Not all SQL-statements areatomic.

Replace General Rule 1) with:

1) A statement execution context NEWSEC is established for the execution of S. Let OLDSEC be the most
recent execution context. NEWSEC becomés the most recent execution context. NEWSEC is an atomic
execution context, and therefore the mostrecent atomic execution context, if and only if Sisan atomic
SQL -statement.

7. Rationale: Not all SQL-statements areatomic.
Delete General Rule 3).
8. Rationale: Addressrequirement for multiple diagnostics areas
Replace General Rule.5).a) i) 2) with:

5) a) i)~\2) Thefirst diagnostics areais emptied.
Replace General Rule 5)a)iii)6) with:

5) a) iii) 6) Thefirst diagnostics areais emptied.

9.+ Rationale: Missing General Ruleto capture Syntaxand AccessRuleviolationsat the time of <SQL
procedure statement> execution.

Insert the following General Rule5) a) iii) 7.1):

5) a) iii) 7.1) If Sdoes not conform to the Syntax Rules and Access Rules of an <SQL procedure
statement>, then an exception condition is raised: syntax error or accessrule
violation.
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10. Rationale: Addressrequirement for multiple diagnostics areas

Replace General Rule 5) b)iv) with:

5) b) iv) If Sisnot an <SQL diagnostic statement>, then the firs diagnostics area is emptied.
11. Rationale: Smplify confusing rule and avoid the term "re-r aise".
Replace General Rule 6) b)ii) 2) with:
6) b) ii) 2) The exception condition with which the execution of S completed is rased.
12. Rationale: Addressrequirement for multiple diagnostics areas
Replace General Rule 7) with:

7) If Sisnot an <SQL diagnostics statement>, then diagnostics informationyresulting from the execution
of Sis placed into the first diagnostics area, causing thefirst conditiefarea in the first diagnostics area
to become occupied. Whether any other condition areas become©occupied is implementation-
dependent.

13. Rationale: Not all SQL-statements areatomic.
Insert the following General Rules:
7.1) If NEWSEC is atomic, then all savepoints established during itsexistence are destroyed.

7.2) NEWSEC ceases to exist and OLDSEC becomes the most recent execution context.

14. Rationale: Clarify that an executing statement remains an executing statement when it causes another
statement to be executed.

Insert thefollowing General Rule;
8) S ceases to be an executing statement.

NOTE 2822'=/ The innermost executing statement, if any, is now the one that was the innermost executing
statement that-Caused Sto be executed.

15. Rationale:\Specify explicitly the implication that F451, "Character set definition" depends on F461, "Named
character-sets" .

Replace€onformance Rules 3) and 10) with:

3) Without Feature F451, “ Character set definition”, an <SQL schema definition statement> shall not be a
<character st definition>.

10) Without Feature F451, “ Character set definition”, an <SQL schema definition statement> shall not be a
<drop character set statement>.
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13.6 Data type correspondences

1. Rationale: Correct specification of the number of bitsin a C character.

In Table 19, replace footnote 2 with:
2The length X of thecharacter daa type corresponding with SQL data type BIT(L) is the smallest integer fiot

less than the quotient of the division L/B, where B is the implementation-defined number of bits contained in a
unit of storagefor C char.

14.1 <declare cursor>

1. Rationale Eliminate redundant <collate dause>.
In the Format, replace the production for <sort specification> with:
<sort specification> ::= <sort key> [ <ordering specification>]
2. Rationale: Correct non-terminals.
Replace Syntax Rules 7), 8) and 9) with:
7) If <cursor scrollability> is not specified, then NOGCROL L isimplicit.
8) If <cursor holdability> is not specified, then WHTHOUT HOL D isimplicit.
9) If <cursor returnability> is not specified;then WITHOUT RETU RN isimplicit.

3. Rationale: Prohibit ordering on data types that do not support ordering. Provide consistent Conformance
Rules for comparison operations. Previde correct syntactic transformationsfor expressionsin the <order by
clause>.

Replace Syntax Rule 18) with:

18)  If an <order hy‘clause> is specified, then:
a) Let OBE€’bethe <order by clause>. Let NSK be the number of <sort specification>sin OBC. For
each.i’between 1 (one) and NSK, let K; be the <sort key> contained in thei-th <sort specification>

in-©BC.

b)Y Each K, shall contain a <column reference> and shall not contain a <subquery> or a <set function
specification>.

¢) The declared type of each K; shall not be LOB-ordered, array-ordered, UDT-EC-ordered, UDT-
NC-ordered, or reference-ordered.

d) If QE isa<query expression body> that is a <non-join query expression> that is a <non-join query
term> that isa <non-join query primary> that isa <simple table> thatis a <query specification>,
then the <cursor gecification> is said to bea simple table query.

e) Case:
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If <sort specificationlist> contains any <sort key> K; that contains a column reference to a
column that is not a column of T, then:

L)

2)

3)

4)

5)

6)

7

THe<Tursor specification> siatbe a simpte table query-

Let TE be the <tableexpression> immediately contained in the <query specification> QS
contained in QE.

Let SL be the <select list> of QS. Let SLT be obtained from SL by replacing each-<column
reference> with its fully qudified equivalent (i.e., including either an explicit<cortelation
name> or an explicit <table name> including either the key word M ODU L E(0r -an explicit
<catalog name> and an explidt <unqualified schema name>; in the caseof.common
column names, each common column name is regarded as fully qualified).

Let OBCT be obtained from OBC by replacing each <column reference> to a column of TE
with its fully qualified equivalent (i.e., including either an explicit <correlation name> or
an explicit <table name> including either the keyword MQ@DUL E or an explicit <catalog
name> and an explicit <unqualified schema name>; in{h&.case of common column names,
each common column name is regarded as fully qualified).

For each i between 1 (one) and NSK, let KT, béithe <sort key> contained in thei-th <sort
specification> contained in OBCT.

For each i between 1 (one) and NSK, if)KT, has the same left normal form derivation as the
<value expresson> immediatdy contained in some <derived coumn> DC of SLT, then:
NOTE 286.1: “Left normal form*derivation” is defined in Subclause 6.1 “Notation” in Part
1 of this international standard:

A) Case:

1) If DC_simply contains an <as clause>, let CN be the <column name> contained
inthe<as clause>.

I1) ( Qtherwise, let CN be an implementation-dependent <column name> that is not
equivalent to the explicit or implidt <column name> of any other <derived
column> contained in SLT. Let VE be the <value expresson> simply contained
inDC. DC isreplaced in SLT by
VE ASCN

B) KT, isreplaced in OBCT by

CN

Let SCR be the set of <column reference>s to columns of TE that are remaining in OBCT
after the preceding transformation.

218

8)

9)

Let NSCR be the number of <column reference>s contained in SCR. For each j between 1
(one) and NCR, let C; be an enumeration of these <column reference>s.

Case:
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A) If NSCRisO (zero), then let SKL be the zero-length string.

B) Otherwise, let SKL be the comma-separated lig of <derived column>s

,C1,C2,...,CNCR
The columns C; are said to be extended sort key columns.
10) Let ST be the result of evaluating the <query specification>:
SELECT SLT SKL TE
11) Let EOBC be OBCT.
ii) Otherwise, let ST be T, and let EOBC be OBC.
f) ST issaidto beasorttable.
4. Rationale: A <sortkey> of character type need not be a column reference. Standardise terminology.
Replace Syntax Rule 19) with:

19) If a<sort spedfication> contains a <collate clause>sthen the declared type of the <value expression>
contained in the <sort specification> shall be character string. The column descriptor of the
corresponding column in the result has the collation specified in <collate clause> and the coercibility
characteristic Explicit.

5. Rationale: Editorial.

Replace Syntax Rule 20) with:

20) If an <updatability clause>of FOR UPD ATE without a <column name list> is specified or implicit,
then a <column name list>sthat consists of the <column name> of every column of LUT isimplicit.

6. Rationale: Syntax Rule 22) states the wrong restriction on <sort key>s of user-defined type. The correct
restriction is already‘present in Syntax Rule 18)c).

Delete Syntax Rule.22)-
7. Rationale\Provide correct syntactic transformations for expressions in the <order by clause>.
ReplacelGerieral Rule 2) b) with:
b) Each <sort specification> contained in EOBC specifiesthe sort direction for the corresponding sort key
EK,. If DESC is not specified in thei-th <sort specification>, then the sort direction for EK; is

ascending and the applicable <comp op> is the<less than operator>. Otherwise, the sort direction for
EK,is descending and the applicable <comp op> isthe <greater than operator>

8. Rationale: Clarify that nulls sort as if they were equal. Provide correct syntactic transformations for
expressions in the <order by clause>

Replace General Rule 2) c) with:
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2) c) Let P beanyrow of TSand let Q be any other row of TS, and let PV, and QV;, be the values of EK;
in these rows, respectively. The relative position of rows P and Q in the result is determined by
comparing PV; and QV; according to the rules of Subclause 8.2, “<comparison predicate>", where

the<compop> 15 the appticabte<comp op>for R withrthe foHow g Specrattreatment of ot
values. A sort key value that is null is considered equal to another sort key value that is null.
Whether a sort key value that is null is considered greater or less than anon-null valueis
implementation-defined, but all sort key values that are null shall either be considered greater than
all non-null values or be considered less than al non-null values. PV; is said to precede QV, if the
value of the <comparison predicate> “PV; <comp op> QV, “ is True for the applicable <gofp op>.
If PV, and QV; are not null and the result of “ PV, <comp op> QV, “ is Unknown , then-the-relative
ordering of PV, and QV; is implementation-dependent.

9. Rationale Use the final <sort secification>.
Replace General Rule 2) d) with:

2) d) InTS, therelative position of row P is before row Q if PV, precedesQV , for some n greater than 0
(zero) and less than or equal to the number of <sort specificationss and PV, = QV, for all i <n. The
relative order of two rows that are not distinct with respect t0the <sort specification>s are
implementation-dep endent.

10. Rationale: Provide consistent Conformance Rules for comparisen operations.

Replace Conformance Rule 9) with:

9) Without Feature S024, “Enhanced structuredtypes”, a <value expression> thatis a <sort key> shall not
be of an ST-ordered declared type.

14.3 <fetch statement>

1. Rationale: Correct use of non-terminals.
Replace Syntax Rule 6) a) i) with:

6) i) If TSisan <SQL parameter reference>, then the Syntax Rules of Subclause 9.2, “ Store
assignment’, apply to TS and the row type of table T as TARGET and VALUE, respectively.

Replace Syntax Rule 6) b) ii) with:
6) ii).“For each <target specification> TSl that is an <SQL parameter reference>, the Syntax Rules of
Subclause 9.2, “ Store assignment”, apply to TS1 and the corresponding column of tableT as

TARGET and VALUE, respectively.

Replace Syntax Rule 6) b) iii) with:

6) iii) For each <target specification> TS2 that is a <host parameter specification>, the Syntax Rules of

Subclause 9.1, “Retrieval assignment”, apply to each TS2 and the corresponding column of tableT,
as TARGET and VALUE, respectively.

Replace General Rule 7) a)i) with:
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7) i) If TSisan <SQL parameter reference>, then the General Rules of Subclause 9.2, “Store
assignment”, apply to TS and the current row as TARGET and VALUE, respectively.

Z. Ratiomate COrTect use of on-termimats and SYITIDOIS.
Replace General Rule 7) b) i) with:

7) b) i) If TVisan <SQL parameter reference>, then the General Rules of Subclause 9.2, ‘‘ Store
assignment’’, apply to TV and SV as TARGET and VALUE, respectively.

3. Rationale Add missing Syntax and General Rulesfor <fetch statement>.
Replace General rule 7) b) ii) with:

7) b) ii) If TV isa<host parameter specification>, thenthe General Rules of.Subclause 9.1, “Refrieval
assignment” are applied to TV and SV, as TARGET and VALUE, tespectively.

14.4 <close statement>

1. Rationale: Closing a cursor does not cause any deferred triggered action to be executed.

Delete General Rule 5).

14.5 <select statement: single row>

1. Rationale: Correct use of non-terminals.
Replace Syntax Rules 3) and 4) with:

3) For each <targe spedification>JTSthat is an <SQL parameter reference>, the Syntax Rules of
Subclause 9.2, “ Store assignment”, apply to TS and the corresponding element of the <sdect lig>, as
TARGET and VALUE, respectively.

4) For each <target specification> TSthat is a <host parameter specification>, the Syntax Rules of
Subclause 9.1~ 'Retrieval assignment”, apply to TS and the corresponding element of the <select list>,
as TARGET and VALUE, respectively.

2. Rationale: Supply the correct definition for non-deter minism.
Delete Syntax Rule 5).

Insertithefollowing Syntax Rule:

6.1) The <select statement: single row> is possibly non-deterministic if Sis possibly non-deterministic.
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3. Rationale: Correct use of non-terminals.

Replace Syntax Rules 4) and 5) with:

4) For each <target spedcification> TSthat is an <SQL parameter reference>, the corresponding value in
the row of Q isassigned to TS according to the General Rules of Subclause 9.2, “ Store assignment”, as
VALUE and TARGET, respectively. The assignment of values to targets in the <select target list> is in
an implementation-dependent order.

5) For each <target specification> TS that is a <host parameter specification>, the corresponding-valuein
the row of Q isassigned to TS according to the General Rules of Subclause 9.1, “Retrieval

assignment”, as VALUE and TARGET, respectively. The assignment of values to targetsin the <select
target list> isin an implementation-dependent order.

14.6 <delete statement: positioned>

1. Rationale: If ONLY is specified, then parentheses in <target table> are réquired, otherwise they are
optional.

In the Format, replace the production for <target table> with:
<target table> ::=
<t abl e name>

| ONLY <left paren> <table name> <right paren>

2. Rationale: Avoid multiple definitions of same symbol and exclude operand cursor from treatment of effect on
other cursors.

Replace General Rule 2) with:

2) If thereis any sensitive cursor'SCR, other than CR, that is currently open in the SQL-transaction in
which this SQL -statementiss-being executed, then

Case:

a) If SCR hastiot been held into a subsequent SQL -transaction, then either the change resulting from
the successful execution of this statement is made visible to SCR or an exception condition is
raisedk cursor sensitivity exception — request failed.

b)C-Otherwise, whether the change resulting from the successful execution of this SQL-statement is
made visible to SCR is implementati on-defined.

Replace General Rule 3) with:

3) If thereis any insensitive cursor |CR, other than CR, that iscurrently open, then either the change
resulting from the successful execution of this statementis invisible to ICR, or an exception condition

TSTarsedcursorsensitivity exceptiom—request faitecd:
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3. Rationale: Use the notion of identical to make specification of effect of <delete statement: positioned> more
precise.

— Reptace Generar Rute 7) Wit

7) Let R be the current row of CR. Exactly onerow R1in LUT such that each field in R is identical to the
corresponding field in R1 is identified for deletion from LUT.

4. Rationale: Specify the effect on the operand cursor.
Insert thefollowing General Rule:
7.1) The effect on CR isimplementation-defined.
5. Rationale: Use of ONLY requires Feature S111, “ ONLY in query expressons” .
Insert thefollowing Conformance Rule:

1) Without Feature S111, “ONLY in query expressions”, a <target/tebl e> shall not specify ONLY .

14.8 <insert statement>

1. Rationale: Clean up typed table insertability property for,non-instantiable types.

Replace Syntax Rules 3) and 4) with:

3) For each leaf generally underlying table:of*T whose descriptor ind udesa user-defined type name
UDTN the data type descriptor of thewser-defined type UDT identified by UDTN shall indicate that
UDT isinstantiable.

2. Rationale: Remove a syntactic ambiguity, that VALUES (1) may be parsed either as <insert columns and
source> ::= <from subquery>:i= <query expression> ::= <table value constructor> ::= VALUES (1) or
<insert columns and source>\.x= <from constructor> ::= <contextually typed table value constructor> ::=
VALU ES (1).

Insert thefollowing Syntax'Rule:

8.1) A <query expression> simply contaned in a <from subquery> shall not be a <table value constructor>.

3. Rational€)Use the correct non-terminal symbols.

Replace-Syntax Rule 9) with:

9) An <insert columns and source> that specifies DEFAULT VAL UES isimplicitly replaced by an

<insert columns and source> that specifies a <contextually typed table value constructor> of the form
VALUES ( DEFAULT, DEFAULT, . . . , DEFAULT)

where tre numberof “DEFAUL T enrissis &Jual 10 the numper or corumnsor 1.
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4. Rationale: Cater for self-referencing column in underlying table of T.

Replace General Rules 7) b), ¢) and d) with:

7) b) If T has a column RC of which some underlying column is a self-referencing column, then
Case:

i) If RC isasystem-generated self-referencing column, then the value of RC is effectively.
replaced by the REF val ue of the candidaterow.

il) If RC isaderived self-referencing column, then the value of RC is effectively-teplaced by a
value derived from the columns in the candidate row that correspond to the list of attributes of
the derived representation of the reference type of RC in an implementation-dependent
manner.

c) For each object column in the candidate row, let C; be the object ¢olumn identified by thei-th
<column name> in the <insert column list> and let SV; be the j<th value of R.

d) For every C, for which one of thefollowing conditions isftrye:
i) C,;isnot aself-referencing column of T;
ii) C,;isauser-generated self-referencing cofumn of T;
iii) C,;isaself-referencing column of T and OVERRIDING SYSTEM V ALUE is specified;

the General Rules of Subclause 9.2;\"Store assignment", are applied to C; and SV, as TARGET and
SOURCE, respectively.

14.9 <update statement: positiened>

1. Rationale: Remove undefined\SET ROW functionality.

In the Format, replace the,preduction for <update target> with:

<update targety> ::=
<object col um>
| <dbject colum>
<l eft bracket or trigraph>
<sinmpl e val ue speci fication>
<right bracket or trigraph>

2.\ Rationale: Replaceimprecise wording with precise wording.

Replace Syntax Rule 8) with:

224

8) If CRis an ordered cursor, then for each <object column> OC contained in <set clause list>, the <order
by clause> of the defining <cursor specification> for CR shall not generally contain a<column
reference> that references OC or an underlying column of the column identified by OC.

© ISO/IEC 2003 — All rights reserved



https://standardsiso.com/api/?name=eb4745ca741cda72167657cd45d11a95

ISO/IEC 9075-2:1999/Cor.2:2003(E)

3. Rationale: Remove undefined SET ROW functionality.

Delete Syntax Rule 9).

4. Rationale permit <set function specification> within a <subquery> within a <set clause>.
Replace Syntax Rule 12) with:

12) A <vaueexpression> simply contained in an <update source> in a <set clause> shall not directly
contain a <set function specification>.

5. Rationale: There is not necessarily a <row value expression> in <set clause>
Replace Syntax Rule 13) c) with:
13) c¢) Let RCVE, 1 (one) £i £ N, be the <update source> simply containedinthei-th <set clause> MSC;
that contains a <mutated set clause>. Let FN; be the <method nam(e>immediately contained in
MSC;. Let MT,; be the <mutated target> immediately containediaMSC;.

Replace Syntax Rule 13) d) iii) 1) with:

13) d) iii) 1) Every occurrence of a column reference that refersto C in SC; is replaced by the <update
source> contained in SC;.

6. Rationale: Avoid multiple definitions of same symbol and exclude operand cursor from treatment of effect on
other cursors.

Replace General Rule 2) with:

2) If there is any sensitive cursor SCR; 0ther than CR, that is currently open in the SQL-transaction in
which this SQL -statement is_being executed, then

Case:
a) If SCR has not been held into a subsequent SQL -transaction, then either the change resulting from
the successful execution of this statementis made visible to SCR or an exception condition is

raised: ,cursor sensitivity exception — request failed.

b) Otherwise, whether the change resulting from the successful execution of this SQL-statement is
made visible to SCR is implementation-defined.

Replace‘General Rule 3) with:
3) If there is any insensitive cursor |CR, other than CR, that iscurrently open, then either the change

resulting from the successful execution of this statementisinvisible to ICR, or an exception condition
israised: cursor sensitivity exception — request failed.

7. Rationale: Replace reference to non-existent BNF term.
Replace General Rule 12) with:

12) A <set clause> specifies one or more object columns and an updatevalue. An object columnisa
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column identified by an <object column> in the <set clause>. The update value is the value specified
by the <update source> contained in the <set clause>.

8. Rationale: Remove undefined SET ROW functionality.
Replace General Rule 15) with:
15) Let CL bethe columns of T identified by the <object columns> contained in the <set clause'list>.
9. Rationale: Use thenotion of identical to make specification of <update statement: positioned> more precise.
Replace General Rule 16) with:
16) Let R1 be the candidae new row. The current row R of CRis replacedby R1. Exactly onerow TRin T
such that each field in R is identical to the coresponding field in TRUs,identified for replacement in T.
Let TR1 be arow consisting of the fields of R1 and the fields of F/R\that have no corresponding fieldsin
R1, ordered according to the order of their corresponding columnsinT. TR1 is the replacement row for
TRand{ ( TR, TR1) } isthe replacement set for T.
10. Rationale: Specify the effect on the operand cursor.
Insert thefollowing General Rule:
16.1) The effect on CR isimplementation-defined;

11. Rationale: Remove undefined SET ROW fuh¢tionality.

Delete Conformance Rule 3).

14.10 <update statement: searched>

1. Rationale: Remove undefined SET ROW functionality.

Delete Syntax Rule 4).

2. Rationale ‘permit <set function specification> within a <subquery> within a <t clause>.
Replace Syntax Rule 5) with:

5) A <value expression> simply contained in an <update source> in a <set clause> shall not directly
contain a <set function specification>.

3. Rationale: There is not necessarily a <row value expression> in <set clause>

Replace Syntax Rule 7) ¢) with:

7) c) Let RCVE;, 1 (one) £i £ N, be the <update source> simply containedin thei-th <set clause> MSC,;
that contains a <mutated set clause>. Let FN; be the <method name> immediately contained in
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MSC,. Let MT, be the <mutated target> immediately contained in MSC;.

Replace Syntax Rule 7) d) iii) 1) with:

7) d) iii) 1) Every occurrence of a column reference that refersto C in SC; is replaced by the <update
source> contained in SC;

4. Rationale: Remove undefined SET ROW functionality.
Replace General Rule 13) with:

13) Let CL bethe columns of T identified by the <object columns> contained in the <set.Clause list>.

14.11<temporary table declaration>

1. Rationale: Correct privileges for <temporary tables>s.
Replace General Rule 4) with:
4) A set of privilege descriptors is created that define the privilegesINSERT, SELECT, UPDATE,
DELETE, and REFEREN CES on this table and INSERT,(SELECT, UPD ATE, and REFERENCES for

every <column definition> in the table definition to ASThese privileges are not grantable. The grantee
is“PUBLIC".

14.12 <free locator statement>

1. Rationale: Add missing rule.
Insert thefollowing Conformance Rule:

1) Without Feature T561, "Haldable locators”, conforming SQL language shall not contain any <free
locator statement>.

14.14 Effect of deleting.rows from base table

1. Rationale: Provide'the rule of initialization of transition table, association between subject table of trigger
and transition.table on each trigger context and construction of the value of transtion variable.

Insert thefol ewing General Rule:
4.1)7~ For every table ST, its old transition table is initialized as empty table and associated with ST on CTEC.

4.2) For every row that is indicated for deletion, the value of its old transition variable is constructed by
copying that row.
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2. Rationale: Provide the rule of replacement of row with new transition variable and insertion of the value of
transition variable.

— Reprace Generar Rute 7)) Wit
7) Each row thatis marked for deletion from T is dd eted from T. On each deletion process of row, the old
transition variable is inserted into old trangtion table associated with F on CTEC.
NOTE 397 — See Subclause 4.15.3, ‘*Operations involving tables'’, for the effect of deleting a row
from atable.
3. Rationale: Provide the rule of destruction of transition table.

Insert thefollowing General Rule:

8.1) For every subject table in SSC, the trandtion table associated with that tablgis destroyed.

14.17 Effect of inserting tables into base tables

1. Rationale: Provide the rule of initialization of transition table, assaciation between subject table of trigger
and transition table on each trigger context and construction of the value of trandtion variable.

Insert thefollowing General Rule:
4.1) For every table ST, its new transition table isinitialized as empty table and associated F on CTEC.

4.2) For every row that is indicated for insertion, the value of its new transition variable is constructed by
copying its candidate row.

2. Rationale: Provide the rule of replacement of row with new transition variable and insertion of the value of
transition variable.

Insert thefollowing General Rule:

7) d) On each insertion process of row, the new transition variable isinserted into new transition table
associated F'on CTEC.

3. Rationale: Pfovide the rule of destruction of transition table.
Insert thefollowing General Rule:

8.1).> For every subject table in SSC, the trangtion table associated with that table is destroyed.
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14.18 Effect of inserting a table into a derived table

1. Rationale: Editorial.

Replace General Rule 2) b)iii) with:

2) b) iii) The candidate rows are added to the corresponding S,.

14.20 Effect of replacing rows from base table

1. Rationale: Provide the rule of initialization of transition table, association between subject table of trigger
and transition table on each trigger context and construction of the value of trandtion ¥ariable.

Insert thefollowing General Rule:

5.1) For every table ST, its old transition table and new trandtion table is initialized as empty table and
associated F on CTEC.

5.2) For every row that is indicated for replacement, the value of.its'old transition variable is constructed by
copying that row, and the value of its new transition variable i's constructed by copying its candidate
row.

2. Rationale: Provide the rule of replacement of row with<pew transition variable and insertion of the value of
transition variable.

Replace General Rule 8) with:

8) For every table T in TT, for every table'ST that is a supertable or a subtable of T, for every row R that is
identified for replacementin ST, RS replaced by its new transition variable. R is no longer identified
for replacement. ST is no longey, identified for replacement processing. On each replacement process of
row, the old transition variable is inserted into old transition tableassociated F on CTEC and the new
transition variable is inserted into new transition table associated F on CTEC.

NOTE 403 — The Geheral Rules of Subclause 11.8, ‘‘ <referential constraint definition>'", are now
applicable.
3. Rationale: Providethe rule of destruction of transition table.

Insert thefoll owing-General Rule:

9.1) {orevery subjecttable in SSC, the transtion table associated with that table is destroyed.
152 <return statement>

1. Rationale: Move the check for the most specific type of the returned value to <routine invocation>. Delete
redundant invocation of store assignment rules.

Replace General Rules 1), 2) and 3) with:

1) The value of VE isthereturned value of the execution of the SQL routine body of F.
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16.4 <savepoint statement>

1. Rationale Remove theanomaly in <savepoint specifier>.

In the Format, replace the production for <savepoint specifier> with:
<savepoint specifier> ::= <savepoint name>
Delete Syntax Rule 1)
Replace General Rules 1) and 2) with:
1) Let Sbe the <savepoint name>.

Delete General Rule 5)

16.5 <release savepoint statement>

1. Rationale Remove theanomaly in <savepoint specifier>.
Delete Syntax Rule 1)
Replace General Rule 1) with:

1) Let Sbe the <savepoint name>.

16.6 <commit statement>

1. Rationale: Uniformity of terminology.
Replace General Rule 9) with:
9) The current SQL-transaction is terminated. If AND CHAIN was specified, then a new SQL -transaction
isinitiated with the same access mode, isolation level, and diagnostics area limit asthe SQL -
transaction just.terminated. Any branchtransactionsof the SQL -transaction areinitiaed with the same

access mode, isolation level, and diagnostics area limit as the corresponding branch of the SQL-
transaction jUst terminated.

16.7 <rollback statement>
1. _Rationale Remove theanomaly in <savepoint specifier>.
Beélete Syntax Rule 1)

Replace General Rule 3) a) with:
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3) a) Let Sbe the <savepoint name>.
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2. Rationale: Uniformity of terminology.

Replace General Rule 2) f) with:

2) f)  The current SQL-transaction is terminated. If AND CHAIN was specified, then a new SQL -
transaction is initiated with the same access mode, isolation level, and diagnostics area limit as the
SQL-transaction just terminated. Any branch transactions of the SQL-transaction are initiated with
the same access mode, isolation level, and diagnostics area limit as the corresponding branch of the
SQL -transaction just terminated.

3. Rationale: Correct the specification of which locators are marked invalid when an SQL-transaetion ends.
Replace General Rule 3) f) with:

3) f) Every valid locator generated in the current SQL -transaction subsequentto'the establishment of S
is marked invalid.

19.1 <get diagnostics statement>

1. Rationale: Addressrequirement for multiple diagnostics areas
Replace the body of theFunction with:

Get exception or compleion condition information from a/diagnostics area.
2. Rationale: Inconsistent data type for PARAMETER\MODE.

In Table 25, Identifiers for use with <get diagnostics statement>, replace the row for PARAMETER_M ODE with:

<identifier> Declared Type

<condition information item name>s

PARAMETER_MODE | vafiable-length character string with maximum length 5

3. Rationale: Addressrequirement for multiple diagnostics areas
Insert thefollowing-General Rule:

0.1) 4 et'DA bethefirg diagnostics area.
Replace General Rule 1) with:

1) Specification of <statement information item> assigns the value of the specified statementinformation
item in DA to <simple target secification>.

a) The value of NUMBER is the number of exception or completion conditions that have been stored
in DA as aresult of executing the previous SQL -statement other than a<get diagnostics
statement>.

NOTE 337 — The <get diagnostics staement> itsdf may returninformationviathe SQLSTATE
parameter, but does not modify the previous contents of DA.
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b) Thevalue of MORE is:

Y More conditions were raised during execution of the SQL -statement than there are condition
areasin DA

N  All of the conditions that were raised during execution of the SQL -statement have been stored
in DA.

c) Thevalue of COMMAND _FUNCTION isthe identification of the SQL-statement executed. Table
26, ‘* SQL-statement codes’’ specifies the identifier of the SQL -statements.

d) Thevalue of COMMAND_FUNCTION_CODE is a number identifying the SQL ¢Statement
executed. Table 26, ‘* SQL-statement codes'’ specifies the code for the SQL -statements. Positive
values are resarved for SQL -statements defined by ISO/IEC 9075; negative values are reserved for
implementation-defined SQL -statements.

e) Thevalueof ROW_COUNT isthe number of rows affected as the-result of executing a <delete
statement: searched>, <insert statement>, or <update statementysearched> or as a direct result of
executing the previous SQL-statement. L et S be the <delete statement: searched>, <insert
statement>, or <update statement: searched>. Let T be the-table identified by the <table name>
directly contained in S.

Case:

i) If Sisan <insert statement>, then the value of ROW_COUNT is the number of rows inserted
intoT.

ii) If Sisnot an <insert statement>‘and does not contain a<search condition>, then the value of
ROW _COUNT isthe cardinality of T before the execution of S.

iii) Otherwise, let SC be thé<search condition> directly contained in S. The value of
ROW _COU NT is effeetively derived by executing the statement:

SELECT COUNT(*) FROM T WHERE scC

before the execution of S.
The valueof ROW_COUNT following the execution of an SQ L-statement that does not directly
resultyin the execution of a <delete statement: searched>, an <insert statement>, or an <update

statement: searched> is implementation-dependent

)/ Thevalue of TRANSACTIONS_COMM ITTED is the number of SQL-transactions that have been
committed since the most recent time at which DA was emptied.

g) Thevalue of TRANSACTIONS_ROLLED_BA CK isthe number of SQL-transactions that have
been rolled back since the most recent time at which DA was emptied.

) rmevaue O TRANSACUTITUN_ATCTIVE ST (one) Tamn bQL-U’dllbd(,liOﬂ S currerntry dC[ive, arna v
(zero) if an SQL-transaction is not currently active.
NOTE 341 — TRAN SACTION_A CTIVE indicates whether an SQL -transaction is active upon
return from an external routine.
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Replace General Rule 2) with:

2) If <condition information> is specified, then let N be the value of <condition number>. If N isless than

1 (ane) ar greater than the number of occupied condition areasin DA _then an exception conditionis

raised: invalid condition number. If <condition number> has the value 1, then the diagnostics
information retrieved corresponds to the condition indicated by the SQLSTATE value actually returned
by execution of the previous SQL -statement other than a<get diagnostics statement>. Otherwise, the
association beween <condition number> values and specific conditions raised during evaluation of! the
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General Rules for that SQL-statement is implementation-dependent.

Replace the 1% sentence of General Rule 3) with:

Specification of <condition information item> assigns the value of the specified condition information item in
the N-th condition areain DA to <simple target gecification>.

4. Rationale: Editorial. Non-reserved word - DYNAMIC_FUNCTION - not defined:.Only defined in Part 5.

Replace General Rule 3) p) with:

3) p) Thevauesof CONNECTION_NA ME and SERV ER_N AME’ are respectively

Case:

i) If COMMAND_FUNCTION identifies an<SQL connection statement>, then the <connection
name> and the <SQL -server name> specified by or implied by the <SQL connection

statement>.

ii) Otherwise, the <connection name> and <SQL -server name> of the SQL-sesson in which the

condition was raised.
5. Rationale: Delete statement codes for declarations.

Delete the following rows in Table 26,“ SQL -statement codes”:

SQL-statement Identifier Code
<declare cursor> DECLARE CURSOR 101
6. Rationale: Correct'the classification of SQL-statements.
Replace the foNowing rows in Table 26, "SQL -statement codes":
SQL-statement Identifier Code
<grant’statement> GRANT 48
<revoke statement> REVOKE 59
with:
SQL-statement Identifier Code
<grant privilege statement> GRANT 48
<revoke privilege statement> REVOKE 59
<revoke role statement> REVOKE ROLE 129
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7. Rationale: Correct the classification of SQL-statements.

Insert the following rows into Table 26, "SQL -statement codes":

SQL-statement Identifier Code
<user-defined cag definition> CREATE CAST 52
<drop-user-defined cast definition> DROP CA ST 78

Insert the following Subclause

Function

Syntax Rules
None.
Access Rules
None.

General Rules

2) Case:

a) If OPisPUSH, then

Case:

the first.

19.2 Pushing and popping the diagnostics area stack

1. Rationale: Addressrequirement for multiple diagnostics areas

19.2 Pushing and popping the diagnostics area stack

Define operationson the diagnostics area stack

1) Let OP be the OPERATION-and let DAS be the STACK specified in an application of this Subclause.

i)* If the number of diagnostics areasin DAS s equal to the implementation-dependent maximum
number of diagnostics areas per diagnostics area stack, then an exception is raised: maximum
number of stacked diagnostics areas exceeded.

ii) Otherwise, DASis pushed and the contents of the second diagnostics area in DAS are copied to

by TTOP 15 POP, thenthe fiTY dfagnoIics area (S removed fTom DAS Such thar alt SubSequent
diagnostics areas in DAS move up one position, the second becoming the first, the third the second

and so on.
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20.4 CARDINAL_NUMBER domain

1. Rationale: Remove undefined terming in the description.

Replace Description 1) with:

1) The domain CARDINAL _NUMB ER contains any non-negative number that isless than or equd te‘thé
implementation-defined maximum for INTEGER.

20.9 APPLICABLE ROLES view

1. Rationale: Remove an unintentional incompatibility between SQL-92 and SQL-99, correct references to
CURRENT_ROLE, recognise rolesin the WHERE clause of the TABLES view and makethe value of the
ATTRIBUTE/COLUMN DEFAULT visible to any user who has some privilege onthe-attribute/column.

In the Definition, replacethe view definition with:

CREATE RECURSI VE VI EW APPLI CABLE_ROLES
GRANTEE, ROLE_NAME, |'S_GRANTABLE ) AS
( ( SELECT GRANTEE, ROLE_NAME, |'S_GRANTABLE
FROM DEFI NI TI ON_SCHEMA. ROLE_AUTHORI ZAT| ON. DESCRI PTORS
WHERE ( GRANTEE I'N ( CURRENT_USER, ' PUBLIC")
R

GRANTEE I N ( SELECT ROLE_NAME
FROM ENABLEDVROLES )

)
UNI ON
( SELECT RAD. GRANTEE, RAD. ROLE.NAME, RAD.|S_GRANTABLE
FROM DEFI NI TI ON_SCHEMA. ROLE "AUTHORI ZATI ON_DESCRI PTORS RAD
JO N APPLI CABLE_RCOLES R
ON RAD. GRANTEE_=vR. ROLE_NAME

20.11 ATTRIBUTES yiew

1. Rationale: Add missing column to the definition of the ATTRIBUTES view. Remove an unintentional
incompatibility.between SQL-92 and SQL-99, correct references to CURRENT_ROLE, recognise roles in the
WHE RE clause’of the TABLES view and make the value of the ATTRIBUTE/COLUMN DEFAULT visible to
any userwho has some privilege on the attribute/column.

In the Definition, replacethe view definition with:

CREATE VI EW ATTRI BUTES AS

SELECT DI STI NCT
UDT_CATALOG, UDT_SCHEMA, UDT_NAME,
A. ATTRI BUTE_NAME, ORDI NAL_PCSI Tl ON,
/\TTDI DI I'I'B%FI\I I T

I S_NULLABLE, DATA_TYPE, CHARACTER_MAXI MUM_LENGTH,
CHARACTER_OCTET_LENGTH, Cl1. CHARACTER SET_CATALOG,

Cl. CHARACTER_SET_SCHEMA, Cl. CHARACTER SET_NAME,

D1. COLLATI ON_CATALOG, D1. COLLATI ON_SCHEMA, D1. COLLATI ON_NAME,
NUVERI C_PRECI SI ON, NUMERI C_PRECI S| ON_RADI X, NUMERI C_SCALE,
DATETI ME_PRECI SI ON, | NTERVAL_TYPE, | NTERVAL_PRECI SI ON,

© ISO/IEC 2003 — All rights reserved 235


https://standardsiso.com/api/?name=eb4745ca741cda72167657cd45d11a95

ISO/IEC 9075-2:1999/Cor.2:2003(E)

D1. USER _DEFI NED_TYPE_CATALOG AS ATTRI BUTE_UDT_CATALGG,
D1. USER _DEFI NED_TYPE_SCHENMA AS ATTRI BUTE_UDT_SCHENA,
D1. USER _DEFI NED_TYPE_NAME AS ATTRI BUTE_UDT_NAME,

D1. SCOPE_CATALOG, D1.SCOPE_SCHEMA, D1. SCOPE_NAME,

MAXI MM CARDENALLTY, A DTD | DENTIEI ER— CHECK REFERENCES,

| S DERI VED_REFERENCE_ATTRI BUTE
FROM ( DEFI NI TI ON_SCHEMA. ATTRI BUTES AS A
LEFT JO N ( DEFI NI TI ON_SCHEMA. DATA TYPE_DESCRI PTOR AS D1
LEFT JO N DEFI NI TI ON_SCHEMA. COLLATI ONS AS Cl
ON ( ( Cl.COLLATI ON CATALOG, C1.COLLATI ON_SCHEMA,
CL. COLLATI ON_NAME )
= ( D1. COLLATI ON_CATALOG, D1. COLLATI ON_SCHENA,
D1. COLLATI ON_NAME ) ) )
ON ( ( A UDT_CATALOG, A. UDT_SCHEMA, A. UDT_NAME,
' USER® DEFI NED TYPE', “A DTD_I DENTI FTER )
= ( Dl. OBJECT CATALOG, DI1.OBJECT SCHEMA, D1. OBJECT NAME,
D1. OBJECT TYPE, DI.DTD IDENTIFIER ) ) )
WHERE ( A UDT_CATALOG, A. UDT_SCHEMA, A. UDT_NAME )
IN ( SELECT TYPE_SCHEMA, UDTP. USER DEFI NED TYPE,
UDTP. USER DEFI NED_TYPE_CATALOG, UDTP. USER)DEFI NED__NAVE
FROM DEFI NI TI ON_SCHEMA. USER_DEFI NED_TYPE_PRI'V| LEGES AS UDTP
WHERE ( UDTP. GRANTEE IN ( ' PUBLIC, CURRENTUSER )
R
UDTP. GRANTEE | N ( SELECT ROLE_NAME
FROM ENABLED ROLES ) ) )
AND
A. UDT_CATALOG = ( SELECT CATALOG NAME
FROM | NFORMATI ON_SCHEMA CATALOG NAME ) ;

20.12 CHARACTER_SETS view

1. Rationale: Remove an unintentional incompatibility between SQL-92 and SQL-99, correct references to
CURRENT_ROLE, recognise rolesin the WHERE clause of the TABLES view and make the value of the
ATTRIBUTE/COLUM N DEFAULT visibleto any user who has some privilege on the attribute/column.

In the Definition, replacethe <where clause> with:

WHERE ( CHARACTER SET CATALOG, CHARACTER SET_SCHEMA, CHARACTER SET_NAME,
* CHARACTER SET'))
IN ( SELECT UP. OBJECT CATALOG, UP. OBJECT SCHEMA, UP. OBJECT NAME,
UP. OBJECT_TYPE

FROM'DEFI NI TI ON_SCHEMA. USAGE_PRI VI LEGES AS UP

WHERE ( UP. GRANTEE IN ( ' PUBLIC, CURRENT_USER )
R
UP. GRANTEE | N ( SELECT ROLE_NAME

FROM ENABLED _ROLES ) ) )
AND

CHARACTER _SET_CATALOG = ( SELECT CATALOG NAME
FROM | NFORMATI ON_SCHEMA_CATALOG NAME ) ;
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20.12a CHECK_CONSTRAINT_ROUTINE _USAGE view

1. Rationale: Add missing tables to describe the usage of routines by other schema objects.

Insert thefollowing Subclause

20.12a CHECK_CONSTRAINT_ROUTINE_USAGE view

Function

Identify each SQL-invoked routine owned by a given user on which a domain constraint, table'check
constraint or assertion defined in this catalog is dependent.

Definition

CREATE VI EW CHECK_CONSTRAI NT_ROUTI NE_USAGE AS
SELECT CONSTRAI NT_CATALOG, CONSTRAI NT_SCHEMA, CONSTRAINT_NANE,
SPECI FI C_CATALOG, SPECI FI C_SCHEMA, SPEC! FI C_NAVE
FROM ( DEFI NI TI ON_SCHEMA. CHECK_CONSTRAI NT_ROUTI NE~USAGE
JO N DEFI NI TI ON_SCHEMA. CHECK_CONSTRAI NTS
USI NG ( CONSTRAI NT_CATALOG, CONSTRAINT.-SCHEMA,
CONSTRAI NT_NAME )
JO N DEFI NI TI ON_SCHENMA. SCHEMATA S
ON ( SPECI FI C_CATALOG, SPECI FI G"SEHEMA )
= ( S. CATALOG NAME, S. SCHENA“NAME )
WHERE ( SCHEMA OWKNER = CURRENT USER
R
SCHEMA_ OWKER | N ( SELECT ROLE_NAME
FROM ENABLED ROLES ) )
AND
SPECI FI C_CATALOG = ( SELECT CATALOG NAME
FROM | NFORVATI ON_SCHEMA CATALOG NAME ) ;

GRANT SELECT ON TABLE CHECK (CONSTRAI NT_ROUTI NE_USAGE
TO PUBLI C W TH GRANT ORTICON,

Conformance rules

1) Without FeaturelF341, “Usage tables”, conforming SQL language shall not reference
INFORMATION_SCHEMA.CHECK_CONSTRAINT_ROUTINE_USAGE.

2) Witheut-Feature F391, “Long identifiers”, conforming SQL language shall not reference
INEFORMATION_SCHEMA.CHECK_CONSTRAINT_ROUTINE_USAGE.

20.14.COLLATION view

1.\ Rationale: Remove an unintentional incompatibility between SQL-92 and SQL-99, correct references to
CURRENT_ROLE, recognise rolesin the WHERE clause of the TABLES view and make the value of the
ATTRIBUTE/COLUM N DEFAULT visible to any user who has some privilege on the attribute/column.

In the Definition, replacethe <where clause> with:

WHERE ( COLLATI ON_CATALOG, COLLATI ON_SCHEMA, COLLATI ON_NAME, ' COLLATION )
IN ( SELECT UP. OBJECT CATALOG, UP. OBJECT SCHEMA, UP. OBJECT NAME,
UP. OBJECT_TYPE
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FROM DEFI NI TI ON_SCHEMA. USAGE_PRI VI LEGES AS UP
VWHERE ( UP. GRANTEE IN ( ' PUBLIC , CURRENT_USER )
R

UP. GRANTEE | N ( SELECT ROLE_NAME
EROM ENABLED ROLES )

)
AND
COLLATI ON_CATALOG = ( SELECT CATALOG NAVE
FROM | NFORVATI ON_SCHEMA CATALOG NAME ) ;

20.16 COLUMN_PRIVILEGES view

1. Rationale: Remove an unintentional incompatibility between SQL-92 and SQL-99, correct references to
CURRENT_ROLE, recognise rolesin the WHERE clause of the TABLES view and make the value of the
ATTRIBUTE/COLUM N DEFAULT visible to any user who has some privilege on thé.attribute/column.

In the Definition, replacethe <where clause> with:

VWHERE ( GRANTEE IN ( ' PUBLIC , CURRENT_USER )
OR

GRANTEE | N ( SELECT ROLE_NAMVE
FROM ENABLED_ ROLES )

OR
GRANTOR = CURRENT_USER
OR

GRANTOR | N ( SELECT ROLE_NAMVE
FROM ENABLED ROLES\)
)
AND
TABLE_CATALOG = ( SELECT CATALGG NAME
FROM | NFORVATI ON_SCHEMA_CATALOG NAME )

20.17 COLUMN_UDT USAGEYiew

1. Rational: The columns USER\D EFINED_TYPE_CATALOG and USER_DEFINED _TYPE_SCHEMA are
not defined for table DEFINITION_SCHEMA.SCHEMATA.

Replace the Definition with:

CREATE VI EWGOLUWN_UDT_USAGE AS
SELECT D-USER DEFI NED TYPE_CATALOG AS UDT_CATALCG,
D-USER_DEFI NED_TYPE_SCHEMA AS UDT_SCHEMA,
D. USER_DEFI NED_TYPE_NAME AS UDT_NAME,
C. TABLE_CATALOG, C. TABLE_SCHEMA, C. TABLE_NAME, C. COLUMN_NAVE
FROM ( DEFI NI TI ON_SCHEMA. COLUMNS AS C
JO N ( DEFINI TI ON_SCHEMA. DATA_TYPE_DESCRI PTOR AS D
JO N DEFI NI TI ON_SCHEMA. SCHEMATA AS S
ON ( D. USER DEFI NED_TYPE_CATALOG,
D. USER_DEFI NED_TYPE_SCHEMA )
= ( S.CATALOG NAVE, S. SCHEMA NAME ) )

238

ON ( ( CTABLE CATALUG U TABLE _SUHENVA, U TABLE NAIVE,
" TABLE' , C.DTD_| DENTI FI ER )
= ( D. OBJECT CATALOG, D. OBJECT SCHEMA, D. OBJECT NAME,
D. OBJECT TYPE, D.DTD IDENTIFIER) ) )
WHERE ( S. SCHEMA OWNER = CURRENT_USER
R
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S. SCHEMA_ OANER | N ( SELECT R ROLE_NAMVE
FROM ENABLED ROLES AS R) )
AND
D. DATA _TYPE = ' USER- DEFI NED ;

GRANT SELECT ON TABLE COLUMN_UDT_USAGE
TO PUBLI C W TH GRANT OPTI ON,

20.18 COLUMNS view

1.

Rationale: Remove an unintentional incompatibility between SQL-92 and SQL-99, correct references to
CURRENT_ROLE, recognise rolesin the WHERE clause of the TABLES view and make the value of the
ATTRIBUTE/COLUMN DEFAULT visible to any user who has some privilege on the attrjbute/column.

Replace the Definition with:

CREATE VI EW COLUMNS AS
SELECT DI STI NCT

TABLE_CATALOG, TABLE_SCHEMA, TABLE_NAME,
C. COLUVMN_NAME, ORDI NAL_POSI Tl ON,
COLUWN_DEFAULT,
|'S_NULLABLE,
COALESCE ( D1.DATA TYPE, D2. DATA TYPE ) AS DATA TYPE,
COALESCE ( DL1.CHARACTER MAXI MUM LENGTH, D2,'CHARACTER MAXI MUM LENGTH )
AS CHARACTER MAXI MUM LENGTH,
COALESCE ( D1. CHARACTER OCTET LENGTH{ D2. CHARACTER OCTET_LENGTH )
AS CHARACTER OCTET_LENGTH,
COALESCE ( D1. NUVERI C_PRECI SI ON, D2. NUVERI C_PRECI SI ON )
AS NUMERI C_PRECI SI ON,
COALESCE ( DI. NUVERI C_PRECI S| QN_RADI X, D2. NUVERI C_PRECI SI ON_RADI X )
AS NUMERI C_PRECI SI ON_RADI X;
COALESCE ( DI. NUVERI C_SCALE, “D2. NUVERI C_SCALE )
AS NUMVERI C_SCALE,
COALESCE ( DI. DATETI ME_RRECI SI ON, D2. DATETI ME_PREC! SI ON )
AS DATETI ME_PRECI SI ON;
COALESCE ( DL. | NTERVAL TYPE, D2.|NTERVAL_TYPE )
AS | NTERVAL_TYPE,
COALESCE ( DI1.| NTERVAL_PRECI SI ON, D2. 1 NTERVAL_PRECI SI ON )
AS | NTERVAL_(PRECI SI ON,
COALESCE ( CL. CHARACTER SET_CATALOG, C2. CHARACTER SET_CATALOG )
AS CHARACTER SET CATALOG,
COALESCE/("C1. CHARACTER SET_SCHEMA, C2. CHARACTER SET_SCHEMA )
AS CHARACTER SET_SCHEMA,
COALESCE’ ( C1. CHARACTER SET_NAME, C2. CHARACTER SET_NAME )
AS. CHARACTER SET_NAME,
COALESCE ( DL1.COLLATI ON_CATALOG, D2. COLLATI ON_CATALOG )
AS COLLATI ON_CATALOG,
COALESCE ( D1. COLLATI ON_SCHEMA, D2. COLLATI ON_SCHEMA )
AS COLLATI ON_SCHEMA,
COALESCE ( D1.COLLATI ON_NAVE, D2. COLLATI ON_NAME )
AS COLLATI ON_NAME,
DOVAI N_CATALOG, DOMVAI N_SCHEMA, DOVAI N_NAME,
COALESCE ( D1.USER DEFI NED_TYPE CATALOG, D2.USER _DEFI NED_TYPE CATALOG )

AS UDT_CATALOG,
COALESCE (D1 USER DEFINED TYPE SCHEMA D2 USER DEEI NED TYPE SCHENMA )

AS UDT_SCHEMA,
COALESCE ( D1.USER DEFI NED TYPE_NAME, D2.USER DEFI NED_TYPE_NAME )
AS UDT_NAME,
COALESCE ( D1. SCOPE_CATALOG, D2. SCOPE_CATALOG ) AS SCOPE_CATALCG,
COALESCE ( D1. SCOPE_SCHEMA, D2. SCOPE_SCHEMA ) AS SCOPE_SCHEMA,
COALESCE ( D1. SCOPE_NAME, D2. SCOPE_NAME ) AS SCOPE_NAME,
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COALESCE ( D1. MAXI MUM_CARDI NALI TY, D2. MAXI MUM_CARDI NALI TY )

AS MAXI MUM_CARDI NALI TY,
COALESCE ( D1.DTD_| DENTI FI ER, D2. DTD_| DENTI FI ER ) AS DTD_| DENTI FI ER,
| S_SELF_REFERENCI NG

ERPOM ( nEEI_MmCHEl\M COLLIMIS _AS_C
LEFT JO N ( DEFI NI TI ON_SCHEMA. DATA TYPE_DESCRI PTOR AS D1
LEFT JO N DEFI NI TI ON_SCHEMA. COLLATI ONS AS C1
ON ( ( Cl.COLLATI ON_CATALOG, Cl. COLLATI ON_SCHEMA,
C1. COLLATI ON_NAME )
= ( DL.COLLATI ON_CATALOG D1. COLLATI ON_SCHEMA,
D1. COLLATI ON_NAME ) ) )
ON ( ( C TABLE_CATALOG, C.TABLE SCHEMA, C. TABLE_NAME,
* TABLE' , C. DTD_I| DENTI FI ER )
= ( DI1.OBJECT_CATALOG D1.OBJECT SCHEMA, D1. OBJECT NANE,
D1. OBJECT _TYPE, D1.DTD_IDENTIFIER) ) )
LEFT JO N ( DEFI NI TI ON_SCHEMA. DATA_TYPE_DESCRI PTCR AS D2
LEFT JO N DEFI NI TI ON_SCHEMA. COLLATI ONS AS C2
ON ( ( C2. COLLATI ON_CATALOG, C2. COLLATI ONASCHEMA,
C2. COLLATI ON_NAME )
= ( D2. COLLATI ON_CATALOG, D2. COLDATI ON_SCHEMA,
D2. COLLATI ON_NAME )
ON ( ( C.DOVAIN_CATALOG, C. DOVAI N SCHEMA, ~ C. DOVALN_NAME,
' DOVAI N, C. DTD_I DENTI FI ER )
= ( D2. OBJECT CATALOG D2. OBJECT SCHEMA! D2. OBJECT NAME,
D2. OBJECT_TYPE, D2.DTD_| DENTI FIER ) )
WHERE ( C. TABLE_CATALOG, C. TABLE_SCHEMA, C. TABLE NAME, C. COLUMN_NAME )
IN ( SELECT CP. TABLE CATALOG, CP.TABLE SCHEMA, CP. TABLE_NAME,
CP. COLUMN_NAME
FROM DEFI NI TI ON_SCHEMA. COLUMN_PRIVI LEGES AS CP
WHERE ( CP. GRANTEE I N ( ' PUBLI@, CURRENT_USER )
R
CP. GRANTEE | N ( SELECT ROLE_NAMVE
FROM ENABLED ROLES ) ) )
AND
C. TABLE_CATALOG = ( SELECT GATALOG NAME
FROV I NFORVATI ON_SCHEMA_CATALOG NAME )

20.19 CONSTRAINT _COLUMN_USAGE view

1. Rationale: Editorial - typographical errors.

In the Definition, repladethe <from clause> with:

FROM ( ( SELECT TABLE_CATALOG, TABLE_SCHEMA, TABLE_NAME, COLUVN_NAMNE,
CONSTRAI NT_CATALOG, CONSTRAI NT_SCHEMA, CONSTRAI NT_NAMVE
FROM DEFI NI TI ON_SCHEMA. CHECK_COLUWN_USAGE )
UNI ON
( SELECT PK. TABLE_CATALOG, PK. TABLE_SCHEMA, PK. TABLE_NAME,
PK. COLUMN_NAME,
FK. CONSTRAI NT_CATALOG, FK. CONSTRAI NT_SCHEMA, FK. CONSTRAI NT_NAME
FROM DEFI NI TI ON_SCHEMA. REFERENTI AL_CONSTRAI NTS AS FK
JO N DEFI NI TI ON_SCHEMA. KEY_COLUWMN_USAGE AS PK
ON ( FK. UNI QUE_CONSTRAI NT_CATALGG,
FK. UNI QUE_CONSTRAI NT_SCHENMA,
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FK. UNI' QUE_CONSTRAI NT_NAME )
= ( PK. CONSTRAI NT_CATALOG, PK. CONSTRAI NT_SCHEMA,
PK. CONSTRAI NT_NAME ) )
UNI ON
( SELECT TABLE_CATALOG, TABLE_SCHEMA, TABLE_NAVE, COLUMN NAME,
CONSTRAI NT_CATALOG, CONSTRAI NT_SCHEMA, CONSTRAI NT_NANE
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FROM DEFI NI TI ON_SCHEMA. KEY_COLUWN_USAGE
NATURAL JO' N DEFI NI TI ON_SCHEMA. TABLE_CONSTRAI NTS
WHERE CONSTRAI NT_TYPE IN ( ' UNIQUE , 'PRIMARY KEY' ) ) )
JO N DEFI NI TI ON_SCHEMA. SCHEMATA
ON( ( TABLE CATALOG TABLE SCHEMA)

nt

( CATALOG NAME, SCHEVA NAME ) )
20.21 DATA_TYPE PRIVILEGES view

1. Rationale: Editorial - typographical error and missing grant statement. Do not select irrelevant r ows:

Replace the Definition with:

CREATE VI EW DATA_TYPE_PRI VI LEGES
( OBJECT CATALOG, OBJECT SCHEMA, OBJECT NAME,
OBJECT_TYPE, DTD_I DENTI FI ER )
AS
SELECT USER_DEFI NED_TYPE_CATALOG, USER _DEFI NED TYPE_SCHEMA,
USER_DEFI NED_TYPE_NAME, ' USER- DEFI NED TYPE', DTD_J DENTI FI ER
FROM ATTRI BUTES
UNI ON
SELECT TABLE_CATALOG, TABLE_SCHEMA, TABLE_ NAME,
"TABLE' , DTD | DENTI FI ER
FROM COLUMNS
UNI ON
SELECT OBJECT CATALOG, OBJECT_SCHEMA, OBJECT~NAME,
"DOVAI N, DTD_| DENTI FI ER
FROM DOMAI NS
UNI ON
SELECT USER DEFI NED_TYPE_CATALOG, USER“DEFI NED_TYPE_SCHEMA,
USER_DEFI NED_TYPE_NAME, ' USER-®EFI NED TYPE' , DTD_I DENTI FI ER
FROM METHOD_SPEC! FI CATI ONS
UNI ON
SELECT USER_DEFI NED_TYPE_CATALOG, 'USER_DEFI NED_TYPE_SCHEMA,
USER_DEFI NED_TYPE_NAME;.\" USER- DEFI NED TYPE', DTD_I DENTI FI ER
FROM METHOD_SPECI FI CATI ON (PARAMETERS
UNI ON
SELECT SPECI FI C_CATALOG, ~ SPECI FI C_SCHEMA, SPECI FI C_NAME,
" ROUTI NE', DTD~'DENTI FI ER
FROM PARAMETERS
UNI ON
SELECT SPECI FI C_CATALOG, SPECI FI C_SCHEMA, SPECI FI C_NAME,
" ROUTI NEL, ) DTD_| DENTI FI ER
FROM ROUTI NES
WHERE DTD (DENTI FI ER 1 S NOT NULL
UNI ON
SELECT WUSER DEFI NED TYPE_CATALOG, USER DEFI NED_TYPE_SCHEMA,
USER_DEFI NED_TYPE_NAME, ' USER- DEFI NED TYPE', SOURCE_DTD | DENTI FI ER
FROMMUSER_DEFI NED_TYPES
WHERE SOURCE_DTD | DENTI FI ER |'S NOT NULL
YN} 'ON
SELECT USER DEFI NED_TYPE_CATALOG, USER _DEFI NED TYPE_SCHEMA,
USER_DEFI NED_TYPE_NAME, ' USER- DEFI NED TYPE', REF_DTD | DENTI FI ER
FROM USER_DEFI NED_TYPES
WHERE REF_DTD | DENTI FI ER |'S NOT NULL;

GRANT SELECT ON TABLE DATA_TYPE_PRI VI LEGES
TO PUBLI C WTH GRANT OPTI ON,
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20.23 DIRECT_SUPERTYPES view

1. Rationale: Add JOIN to DEFINITION_SCHEMA.SCHEMT A table to correct view definition.

In the Definition, replacethe <where clause> with:

WHERE ( USER DEFI NED_TYPE_CATALOG USER_DEFI NED_TYPE_SCHEMA,
USER_DEFI NED_TYPE_NAME )
IN ( SELECT UDTP. USER DEFI NED_TYPE_CATALOG,
UDTP. USER_DEFI NED_TYPE_SCHEMA, UDTP. USER_DEFI NED_TYPE_NAME
FROM DEFI NI TI ON_SCHEMA. USER_DEFI NED_TYPE_PRI VI LEGES AS UDTP
JO N DEFI NI TI ON_SCHEMA. SCHEMATA AS S
ON ( ( UDTP. USER DEFI NED_TYPE_CATALOG,
UDTP. USER_DEFI NED_TYPE_SCHEMA )
= ( S.CATALOG NAME, S. SCHEMA NAME ) )
WHERE ( S. SCHEMA OWNER = CURRENT_USER
R
S. SCHEMA_ OWNER | N ( SELECT ROLE_NAME
FROM ENABLED ROKES®) ) )
AND
USER_DEFI NED_TYPE_CATALOG = ( SELECT CATALOG NAME
FROM | NFORVATI ON) SCHEMA_CATALOG _NAME ) ;

20.25 DOMAIN_UDT _USAGE view

1. Rationale: Domains cannot be dependent on UD Ts.

Delete this entire Subclause.

20.26 DOMAINS view

1. Rationale: Domains cannat be dependent on UDTs. Remove an unintentional incompatibility between SQL-
92 and SQL-99, correct referencesito’ CURRENT_ROLE, recognise roles in the WHERE clause of the
TABLES view and make the value-of the ATTRIBUTE/COLUMN DEFAULT visible to any user who has
some privilege on the attripute/column.

Replace the Definition witht

CREATE VI EW DOVAFNS AS
SELECT DI STI'NCT
DOVAI N_CATALOG, DOMAI N_SCHEMA, DOVAI N_NAME,
DATA TYPE, CHARACTER MAXI MUM LENGTH, CHARACTER OCTET LENGTH,
CHARACTER SET_CATALOG, CHARACTER SET_SCHEMA, CHARACTER SET_NAME,
COLLATI ON_CATALOG, COLLATI ON_SCHEMA, COLLATI ON_NAME,
NUVERI C_PRECI SI ON, NUMERI C_PRECI SI ON_RADI X, NUVERI C_SCALE,
DATETI ME_PRECI SI ON, | NTERVAL_TYPE, | NTERVAL_PRECI SI ON, DOVAI N DEFAULT,
MAXI MUM CARDI NALI TY, D1.DTD_I DENTI FI ER
FROM DEFI NI TI ON_SCHEMA. DOVAI NS AS D1

JON ( DEFINI TI ON_SCHEMA. DATA_TYPE_DESCRI PTOR AS D2

LEFT JO N DEFI NI TI ON_SCHEMA. COLLATI ONS AS S

USING{( COLLATI ON-CATALOG—COLLATI ON-_SCHEMA—COLL AT ON-NAME)
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) ON ( ( DOVAINCATAL(I;, DOVAI N_SCHEMA, DOVAI N_NAME,
' DOVAI N, D1.DTD_| DENTI FI ER )
= ( OBJECT CATALOG OBJECT SCHEMA, OBJECT NAME,
OBJECT_TYPE, D2.DTD_| DENTIFIER ) )
WHERE ( ( ( DOMAI N CATALOG, DOVAI N SCHEMA, DOMAI N NAME, ' DOMAIN )
IN ( SELECT OBJECT CATALOG, OBJECT SCHEMA, OBJECT NAME,
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OBJECT_TYPE
FROM DEFI NI TI ON_SCHEMA. USAGE_PRI VI LEGES AS UP
WHERE ( UP. GRANTEE IN ( ' PUBLIC , CURRENT_USER )
R
UR. GRANTEE LN ( SELECT ROLE NAME

FROM ENABLED ROLES )

)
R

DOVAI N_CATALOG, DOMVAI N_SCHEMA, DOVAI N_NAME )
IN ( SELECT DOVAI N CATALOG, DOMAI N SCHEMA, DOVAI N NANME
FROM COLUMNS )

)
AND
( DOVAI N_CATALOG = ( SELECT CATALOG _NAME
FROM | NFORVATI ON_SCHEMA_CATAL OG_NANE )
)

GRANT SELECT ON TABLE DOVAI NS
TO PUBLI C W TH GRANT OPTI ON;

20.27 ELEMENT_TYPES view

1. Rationale Remowe irrelevant column from the definition of¢the ELEMENT_TYPES view.

In the Definition, replacethe view definition with:

CREATE VI EW ELEMENT_TYPES AS
SELECT DI STI NCT
E. OBJECT CATALOG, E. OBJECT..SCHEMA, E. OBJECT NAME,
E. OBJECT_TYPE, ARRAY_TYPE. | DENTI FI ER, DATA TYPE,
CHARACTER MAXI MUM _LENGTH, CHARACTER OCTET LENGTH,
CHARACTER _SET_CATALOG)“ CHARACTER SET_SCHEMA, CHARACTER SET_NAME,
COLLATI ON_CATALOG, (GOLLATI ON_SCHEMA, COLLATI ON_NAME,
NUVERI C_PRECI SI ON, “NUMERI C_PRECI SI ON_RADI X, NUVERI C_SCALE,
DATETI ME_PRECI.SFON, | NTERVAL_TYPE, | NTERVAL_PREC! SI ON,
USER_DEFI NED~TYPE_CATALOG AS UDT_CATALOG,
USER_DEFI NED-TYPE_SCHEMA AS UDT_SCHEMA,
USER_DEFI‘NED_TYPE_NAME AS UDT_NAME,
SCOPE_CATALOG, SCOPE_SCHEMA, SCOPE_NAME,
MAXI MUM_CARDI NALI TY, E. DTD_| DENTI FI ER
FROM DEFI NLTI ON_SCHEMA. ELEMENT_TYPES AS E
JOI'N ( DEFINI TI ON_SCHEMA. DATA_TYPE_DESCRI PTOR AS D
LEFT JO N DEFI NI TI ON_SCHEMA. COLLATI ONS AS S
USI NG ( COLLATI ON_CATALOG, COLLATI ON_SCHEMA,
COLLATI ON_NAME ) )
ON ( ( E. OBJECT_CATALOG, E.OBJECT SCHEMA, E. OBJECT_NAME,
E. OBJECT_TYPE, E. DTD_| DENTI FI ER )
= ( D. OBJECT_CATALOG, D. OBJECT SCHEMA, D. OBJECT_NAME,
D. OBJECT_TYPE, D.DTD IDENTIFIER ) )
WHERE ( OBJECT CATALOG, OBJECT SCHEMA, OBJECT NAME,
OBJECT_TYPE, ROOT_DTD I DENTI FI ER )
IN ( SELECT OBJECT CATALOG, OBJECT SCHEMA, OBJECT NAME,

OBJECT_TYPE, DID T DENTI FTER
FROM | NFORMATI ON_SCHEVA. DATA TYPE_PRI VI LEGES ) ;
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20.29 FIELDS view

1. Rationale Remove irrelevant columnsfrom the definition of the FIELDS view.

In the Definition, replacethe view definition with:

CREATE VI EW FI ELDS AS
SELECT DI STI NCT
F. OBJECT CATALOG, F. OBJECT SCHEMA, F. OBJECT NAME,
F. OBJECT_TYPE, ROW | DENTI FIER, FI ELD NAVE,
ORDI NAL_PCSI TI ON, DATA TYPE,
CHARACTER_MAXI MUM LENGTH, CHARACTER OCTET_LENGTH,
CHARACTER _SET_CATALOG, CHARACTER SET_SCHEMA, CHARACTER SET_NANE,
COLLATI ON_CATALOG, COLLATI ON_SCHEMA,  COLLATI ON_NAME,
NUMERI C_PRECI S| ON, NUMERI C_PRECI SI ON_RADI X, NUVERI C_SCALE,
DATETI ME_PREC! SI ON, | NTERVAL_TYPE, | NTERVAL_PRECI SI ON,
USER DEFI NED_TYPE_CATALOG AS UDT_CATALOG,
USER_DEFI NED_TYPE_SCHEMA AS UDT_SCHEMA,
USER_DEFI NED_TYPE_NAVE AS UDT_NAME,
SCOPE_CATALOG, SCOPE_SCHEMA, SCOPE_NAME,
MAXI MUM_CARDI NALI TY, F. DTD_| DENTI FI ER
FROM DEFI NI TI ON_SCHEMA. FI ELDS AS F
JON ( DEFINI TI ON_SCHEMA. DATA TYPE_DESCRI PTGRYAS D
LEFT JO N DEFI NI TI ON_SCHEMA. COLLATI(ONS AS S
USI NG ( COLLATI ON_CATALOG, COLLATI'ON SCHEMA, COLLATI ON_NAMVE ) )
ON ( ( F.OBJECT CATALOG, F. OBJECT SCHEMA, F. OBJECT NAME,
F. OBJECT_TYPE, F. DTD_I| DENTI R ER )
= ( D. OBJECT_CATALOG, D. OBJECT_SCHEMA, D. OBJECT_NAME,
D. OBJECT_TYPE, D. DTDMDENTIFIER ) )
WHERE ( OBJECT_CATALOG, OBJECT SCHEMALOBJECT NAME,
OBJECT_TYPE, ROOT_DTD I DENTI £l ER )
IN ( SELECT OBJECT CATALOG(OBJECT SCHEMA, OBJECT NAME,
OBJECT_TYPE, \DFD | DENTI FI ER
FROM | NFORMATI ON:-SCHEMA. DATA_TYPE_PRI VI LEGES ) ;

20.30 KEY_COLUMN_USAGE view

1. Rationale: Make the viewsdehver the information that CL | implementations actually expect.
Replace the Function with;

Identify the columns defined in this catalog that are constrained as keys and that are accessible by a given user
orrole.

Replace the-Definition with:

CREATE VI EW KEY_COLUMN_USACE AS
SELECT KCUL. CONSTRAI NT_CATALOG, KCUL. CONSTRAI NT_SCHENA,
KCUL. CONSTRAI NT_NAME, KCUL. TABLE_CATALGG,
KCUL. TABLE_SCHEMA, KCUL. TABLE _NAME, KCUL. COLUMN_NAME,
KCUL. ORDI NAL_POSI Tl ON
FROM DEFI NI TI ON_SCHENA. KEY_COLUMN_USAGE AS KCUl

JO N T NFORVATI ON_SCHENVIR TABLCE _CONSTRAINTS AS TC
ON ( TC. CONSTRAI NT_CATALOG = KCUL. CONSTRAI NT_CATALOG
AND
TC. CONSTRAI NT_SCHEMA = KCUL. CONSTRAI NT_SCHENA
AND
TC. CONSTRAI NT_NAME = KCUL. CONSTRAI NT_NAME )
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WHERE ( ( SELECT MAX ( KCU3. ORDI NAL_PCSI TI ON )
FROM KEY_COLUWN_USAGE AS KCU3
WHERE KCU3. CONSTRAI NT_CATALOG = KCUL. CONSTRAI NT_CATALOG
AND
KCU3. CONSTRALNT_SCHEMA = KCUL CONSTRALNT_SCHEMA

AND
KCU3. CONSTRAI NT_NAME = KCU1. CONSTRAI NT_NAME

= ( SELECT COUNT (*
FROM KEY_COLUWN_USAGE AS KCU2
WHERE ( KCU2. TABLE_CATALOG, KCU2. TABLE_ SCHEMA,
KCU2. TABLE_NAME, KCU2. COLUMN_NAME )
IN ( SELECT CP2. TABLE_CATALOG, CP2. TABLE_SCHEMA,
CP2. TABLE_NAME, CP2. COLUMN_NAME

FROM DEFI NI TI ON_SCHEMA. COLUVN_PRI VI LEGESZAS CP2
WHERE ( cpz GRANTEE IN ( ' PUBLIC , CURRENT USER )

CP2 GRANTEE | N ( SELECT ROLE_NAMVE
FROM ENABLED ROLES )

)
AND
KCU2. CONSTRAI NT_CATALOG =KCU1. CONSTRAI NT_CATALOG
AND
KCU2. CONSTRAI NT_SCHEMA = KCUIL-7GONSTRAI NT_SCHENA
AND

KCU2. CONSTRAI NT_NAME = KCUL) CONSTRAI NT_NAME
)
AND
CONSTRAI NT_CATALOG = ( SELECT CATALOG _NAME
FROM | NFORMATI ON_SCHEMA CATALOG NAME )

GRANT SELECT ON TABLE KEY_COLUVMN_USACE
TO PUBLI C W TH GRANT OPTI ON;

20.31 METHOD_SPECIFICATION_PARAMETERS view

1. Rationale: Correctgrant statefent. Remove an unintentional incompatibility between SQL-92 and SQL-99,
correct references to CURRENT_ROLE, recognise roles in the WHERE clause of the TABLES view and
make the value of the ATTRIBUTE/COLUM N DEFAULT visible to any user who has some privilege on the
attribute/column.

In the Definition, replacethe <where clause> with:

VWHERE (M USER_DEFI NED_TYPE_CATALOG, M USER_DEFI NED_TYPE_SCHEMA,
M USER_DEFI NED_TYPE_NAME )
LN ( SELECT UDTP. USER_DEFI NED_TYPE_CATALOG,
UDTP. USER_DEFI NED_TYPE_SCHEMA,
UDTP. USER_DEFI NED_TYPE_NAME
FROM DEFI NI TI ON_SCHEMA. USER_DEFI NED_TYPE_PRI VI LEGES AS UDTP
WHERE ( UDTP. GRANTEE IN ( ' PUBLIC , CURRENT_USER )

R
UDTP. GRANTEE | N ( SELECT ROLE_NAME

A I:I\II\DI |l o ) AY

RO RO AY
LR\ == gy = = == =gy )\ =y By Ry

AND
M USER _DEFI NED_TYPE_CATALOG = ( SELECT CATALOG NAME
FROM | NFORVATI ON_SCHEMA CATALOG NAME )
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In the Definition, replacethe <grant statement> with:

GRANT SELECT ON TABLE METHOD_SPECI FI CATI ON_PARAMETERS
TO PUBLI C W TH GRANT OPTI ON,

20.32 METHOD_SPECIFICATIONS view

1. Rationale: Correctthe function.
Replace the Function with:
Identify the SQL-invoked methods in the catal og that are accessible to a given user.

2. Rationale: Correct namespace problems associated with methods used to initialize newly-constructed
structured type values. Remove an unintentional incompatibility between SQL-92.and"SQL-99, correct
references to CURRENT_ROLE, recognise roles in the WHERE clause of the TABLES view and make the
value of the ATTRIBUTE/COLUMN DEFAULT visible to any user who has(Ssome privilege on the
attribute/column.

In the Definition, replacethe view definition with:

CREATE VI EW METHOD_SPECI FI CATI ONS AS
SELECT M SPECI FI C_CATALOG, M SPECI FI C_SCHEMA; M SPECI FI C_NAME,
M USER_DEFI NED_TYPE_CATALOG AS UDT_<CATALQCG,
M USER_DEFI NED_TYPE_SCHEMA AS UDT.SCHEMA,
M USER_DEFI NED_TYPE_NAVE AS UDT:NAVE,
M METHOD _NAME, |'S_STATIC, |'S_QVERRI DI NG
|' S CONSTRUCTOR,
. DATA_TYPE, D. CHARACTER NAXI"MUM LENGTH, D. CHARACTER OCTET LENGTH,
CHARACTER_SET_CATALOG, _\C."“CHARACTER SET_SCHEMA,
CHARACTER_SET_NAME,
COLLATI ON_CATALOG, D“COLLATI ON_SCHEMA, D. COLLATI ON_NAME,
NUVERI C_PRECI S| ON,. D. NUVERI C_PRECI S| ON_RADI X, D. NUVERI C_SCALE,
DATETI ME_PREC! SMON, D. | NTERVAL_TYPE, D.| NTERVAL_PREC SI ON,
USER DEFI NED_TYPE_CATALOG AS RETURN UDT_CATALOG,
USER_DEFI NED-TYPE_SCHEMA AS RETURN_UDT_SCHEMA,
. USER_DEFI NED" TYPE_NAME AS RETURN_UDT_NAME,
SCOPE_CATALOG, D. SCOPE_SCHEMA, D. SCOPE_NAME,
MAXI MIMYCARDI NALI TY, D. DTD_I DENTI FI ER,~ M METHOD_LANGUAGE,
PARAVETER STYLE, M |S_DETERM NI STIC, M SQL_DATA_ACCESS,
M | S(NUEL_CALL,
M TQ SQL_SPECI FI C_CATALOG, M TO SQL_SPECI FI C_SCHEMA,
M TO SQL_SPECI FI C_NAME,
M_CREATED, M LAST_ALTERED
FROMD( DEFI NI TI ON_SCHEMA. METHOD_SPECI FI CATI ONS M
JON ( DEFT NI TI ON_SCHEMA. DATA_TYPE_DESCRI PTOR D
LEFT JO N DEFI NI TI ON_SCHEMA. COLLATI ONS AS C
ON ( C. COLLATI ON_CATALOG, C. COLLATI ON_SCHEMA,
C. COLLATI ON_NAME )
= ( D. COLLATI ON_CATALOG, D. COLLATI ON_SCHEMA,
D. COLLATI ON_NAME ) )
ON (M USER DEFI NED_TYPE_CATALOG, M USER DEFI NED_TYPE_SCHEMA,
M-USER_DEF-NED—TYRE_NAME— USER-DEFINED-TYPE-

00000000000

M DTD_I DENTI FI ER )
= ( D. OBJECT_CATALOG, D. OBJECT_SCHEMA, D. OBJECT_NAME,
D. OBJECT_TYPE, D.DTD | DENTI FI ER )
WHERE ( M USER DEFI NED TYPE_CATALOG, M USER DEFI NED_TYPE_SCHEMA,
M USER_DEFI NED_TYPE_NAME )
IN ( SELECT UDTP. USER_DEFI NED TYPE_CATALOG,
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UDTP. USER_DEFI NED_TYPE_SCHEMA,
UDTP. USER_DEFI NED_TYPE_NANE
FROM DEFI NI TI ON_SCHEMA. USER_DEFI NED_TYPE_PRI VI LEGES AS UDTP
WHERE ( UDTP GRANTEE I N ( ' PUBLIC, CURRENT_USER )

UDTP GRANTEE | N ( SELECT ROLE_NAME
FROM ENABLED ROLES ) ) )
AND
M USER DEFI NED_TYPE_CATALOG
= ( SELECT CATALOG NAMVE
FROM | NFORVATI ON_SCHEMA CATALOG NAME ) ;

20.33 PARAMETERS view

1. Rationale: Add missing column definitions and correct typographical error. Add JOIN'‘to
DEFINITION_SCHEM A.SCHEMTA table to correct view definition. Remove an unintentional
incompatibility between SQL-92 and SQL-99, correctreferences to CURRENT_ROLE, recognise roles in the
WHE RE clause of the TABLES view and make the value of the ATTRIBUTE/CODUMN DEFAULT visible to
any user who has some privilege on the attribute/column.

Replace the Definition with:

CREATE VI EW PARAVETERS AS
SELECT P1. SPECI FI C_CATALOG, P1. SPECI FI C_SCHEMA.) P1. SPECI FI C_NAME,
P1. ORDI NAL_POSI TI ON, P1. PARAVETER MODE, P1.1S RESULT,
P1. AS LOCATOR, P1. PARAMETER NAME, P1.)FROM SQL_SPECI FI C_CATALOG,
P1. FROM SQL_SPECI FI C_SCHEMA, P1..FROM SQL_SPECI FI C_NAME,
P1. TO SQL_SPECI FI C_ CATALOG, P1.TO SQL_SPECI FI C_SCHEMA,
P1. TO SQL_SPECI FI C_NAME, D1.DATA TYPE,
D1. CHARACTER MAXI MUM LENGTH, D1. CHARACTER OCTET _LENGTH,
C1. CHARACTER_SET_CATALOG,
C1. CHARACTER_SET_SCHEMA, .\CI. CHARACTER SET_NAME, Cl. COLLATI ON_CATALOG,
C1. COLLATI ON_SCHEMA, Ci:;COLLATI ON_NAME, DI. NUMERI C_PRECI SI ON,
D1. NUVERI C_PRECI SI ON_RADI X, D1. NUVERI C_SCALE, D1.DATETI ME_PRECI SI ON,
DL. | NTERVAL_TYPE, Di. | NTERVAL_PRECI S| ON, D1.UDT_CATALOG,
D1. UDT_SCHEMA, D1.UDT_NAME, DI. SCOPE_CATALOG,
D1. SCOPE_SCHEMA, “D1. SCOPE_NAME, D1. MAXI MUM CARDI NALI TY,
D1. DTD_| DENT-EINER
FROM ( DEFI NI TI ONLSCHEMA. PARAVETERS P1
LEFT JQ.N.( DEFI NI TI ON_SCHEMA. DATA_TYPE_DESCRI PTOR D1
LEFT JO N DEFI NI TI ON_SCHEMA. COLLATI ONS C1
ON ( ( Cl.COLLATI ON_CATALOG, Cl. COLLATI ON_SCHEMA,
C1. COLLATI ON_NAME )
= ( DL. COLLATI ON_CATALOG, D1. COLLATI ON_SCHEMA,
D1. COLLATI ON_NAME ) ) )
ON ( SPECI FI C CATALOG SPECI FI C_SCHEMA,  SPECI FI C_NAME,
* ROUTI NE™, P1.DTD_| DENTI FI ER )
= ( OBJECT CATALOG OBJECT SCHEMA, OBJECT NAME,
OBJECT_TYPE, D1.DTD | DENTIFIER ) )
JO N DEFI NI TI ON_SCHEMA. ROUTI NES R1
ON ( ( P1. SPECI FI C_CATALOG, P1.SPECI FI C_SCHEMA, P1. SPECI FI C_NAME )
( RL. SPECI FI C_CATALOG, RL. SPECI FI C_SCHEMA,
RL. SPECI FI C_NAME )

)

WHERE (—( (T MODUOCE_CATACOG MCDUOLE_SCHEMA, MCDOCE_NAVE ) S NUOEL
AND
( P1. SPECI FI C_CATALOG, P1.SPECI FI C_SCHEMA, P1. SPECI FI C_NAME )
IN ( SELECT SPECI FI C_CATALOG, SPECI FI C_SCHEMA, SPECI FI C_NAME
FROM DEFI NI TI ON_SCHEMA. ROUTI NE_PRI VI LEGES
VWHERE ( GRANTEE IN ( ' PUBLI C, CURRENT_USER )
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