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| SO/IEC 9075-1:1999
Database L anguages - SQL -Part 1: Framework

4.8.2.3 Locators

1. Rationale: Correct the specification of which locators are marked invalid when an SQL-transaction ends.

Replace the 8™ paragraph with:
A non-holdable locator remains valid until the end of the SQL -transaction in which it was generated, unlessiit
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 establishment of the savepoint identified by the <savepoint clalise>.

Replace 9" 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 is rolled back. All locators
remaining valid at the end of an SQL-session are marked invalid when that SQL -session terminates.

4.11.2 SQL -statements classified by functiof

1. Rationale: Correct the classification of SQL-statements.
Add alist element to the 1% paragraph:

—  SQL-dynamic statements, which support the preparation and execution of dynamically generated
SQL -statements, and obtaining information about them.

5.3.3 SQL -statements specified in 1 SO/IEC 9075-2

1. Rationale: Corfect the classification of SQL-statements.
Replace the 4% bullet of the 1% paragraph with:

— (\Fwo SQL-control statements (CALL and RETURN), which can be used to invoke a procedure and
specify avalue to be returned by a function.

5.5.1 SQL -statements anpr‘ifipd I 1SOQ/IEC 9075-4

1. Rationale: Correct the classification of SQL-statements.
Replace the 1% bullet of the 1% paragraph with:

—  Additional SQL-control statements which may be used to control the execution of an SQL routine.

© ISO/IEC 2000 — All rights reserved 9
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2. Rationale: Correct the classification of SQL-statements.
Delete the 2™ bullet from the 1% paragraph
3. Rationale: Correct the classification of SQL-statements.

Replace the 3" bullet of the 1% paragraph with:

— Additional SQL-diagnostics statements, which may be used to signal exceptions.
4, Rationale: Correct the classification of SQL-statements.
Add the following bullets to the 1% paragraph:
—  SQL-control declaration statements which may be used to declare variables and exception handlers.

—  Additiona SQL-schema statements, which may be used to create and drop modules.

5.6.5.1 Additional functional classes of SQL -statements

1. Rationale: Correct the classification of SQL-statements.
Replace the bullet of the 1% paragraph with:

—  SQL-dynamic statements, which support the preparation and execution of dynamically generated
SQL -statements, and obtaining information abQut them.

2. Rationale: Correct the classification of SQL-statements.
Replace the 2™ paragraph with:

A number of SQL-data statements arerdl'so added, most of which contain the word "dynamic” in their names.
They are not to be confused with SQL -dynamic statements.

6.2.5 Relationships of incremental partsto | SO/IEC 9075-2, Foundation

1. Rationale: To permit.the modification of Parts 1, 3 and 10 as well as Parts 2 and 5 in other Parts, since
Part 1 needs tobe Updated by the Conformance clauses of other Parts and Parts 3 and 10 are analogous
in functionatity-to Part 5.

Replace theentire Subclause with:

6.2.5 Relationships of incremental partswithin [ SO/IEC 9075

(Hla’aVilnfaXalaw) +h. +ha f1CA/IF QN7 Rl aViinlaNalawi-d [a’aViinlaNaYawi-d
rGII.OUI TOUIML-\w JUIJULIICI LIIGIII.IIIO'JGILUI IWIII_\/JUI\JGIIUI\NIII_\/JUI\JLUC]JUIU UIII\NIII—\/\JUI\J

1, ISO/IEC 9075-2 and its Technical Corrigenda and are referenced as incremental parts. Each incremental
part isto be used as though it were merged with the text of 1SO/IEC 9075. This Subclause describes the
conventions used to specify the merger.

The merger described also accounts for the Technical Corrigenda that have been published to correct
ISO/IEC 9075. This accommodation is typically indicated by the presence of a phrase like “in the Technical
Corrigenda” or “inthe TC".
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6.2.5.1 New and modified Clauses, Subclauses, and Annexes

Where a Clause (other than Clause 1, “ Scope”, and Clause 2, “Normative references’), Subclause, or Annex
in any incremental part of ISO/IEC 9075 has a name identical to a Clause, Subclause, or Annex in ISO/IEC
9075-1, ISO/IEC 9075-2, ISO/IEC 9075-3, ISO/IEC 9075-5 or 1SO/IEC 9075-10 (unless the incremental
part isitself ISO/IEC 9075-3, ISO/IEC 9075-5 or ISO/IEC 9075-10), it supplements the Clause, Subclause,
or Annex, respectively, in ISO/IEC 9075-1 and/or 1SO/IEC 9075-2 and/or | SO/IEC 9075-3 and/or I1SO/IEC
9075-5 and/or 1SO/IEC 9075-10, regardless of whether or not the number or letter of the Clause, Subclause,
or Annex corresponds. It typically does so by adding or replacing paragraphs, Format items, or Rules.

In each incremental part, Table 1, "Clause, Subclause, and Table relationships’, identifies the relationships
between each Clause, Subclause, and Annex in that incremental part and the corresponding Clause;
Subclause, or Annex in ISO/IEC 9075-1 and/or 1SO/IEC 9075-2 and/or | SO/IEC 9075-3 and/6or | SO/IEC
9075-5 and/or |SO/IEC 9075-10.

Where a Clause, Subclause, or Annex in an incremental part has a name that is not identical to the name of
some Clause, Subclause, or Annex in |SO/IEC 9075-1 and/or 1SO/IEC 9075-2 and/or| SO/IEC 9075-3
and/or 1SO/IEC 9075-5 and/or |SO/IEC 9075-10, it provides language specification particular to that part. A
Subclause that is part of a Clause or Subclause identified as new is inherently.new and is not marked.

The Clauses, Subclauses, and Annexesin each incremental part appear inthe order in which they are
intended to appear in the merged document. In the absence of other explicit instructions regarding its
placement, any new Clause, Subclause, or Annex isto be positiened’as follows: Locate the prior Clause,
Subclause, or Annex in ISO/IEC 9075-1 and/or 1SO/IEC 9075~2-and/or | SO/IEC 9075-3 and/or | SO/IEC
9075-5 and/or 1SO/IEC 9075-10 whose name is identical tathie name of a corresponding Clause, Subclause,
or Annex that appears in the incremental part of 1SO/IEE9075. The new Clause, Subclause, or Annex shall
immediately follow that Clause, Subclause, or Annex; \f'there are multiple new Clauses, Subclauses, or
Annexes with no intervening Clause, Subclause, or, Annex that modifies an existing Clause, Subclause, or
Annex, then those new Clauses, Subclauses, or.Anhexes appear in order, following the prior Clause,
Subclause, or Annex whose hame was matched.

When an incremental part performs a medification to the Clause, Subclause, or Annex in ISO/IEC 9075-1

and/or |SO/IEC 9075-2 and/or I SOAEC 9075-3 and/or | SO/IEC 9075-5 and/or | SO/IEC 9075-10, then the

modifications are applied in the following sequence:

1) All modifications to | SO/AEC 9075-1 from the incremental part.

2) All modifications to1SO/IEC 9075-3 from the incremental part.

3) All modifications te' | SO/IEC 9075-5 from the incremental part.

4) All modificationsto | SO/IEC 9075-10 from the incremental part.

5) All modifieations to | SO/IEC 9075-2 from | SO/IEC 9075-3, including all modifications that were
added,-augmented, or replaced as aresult of step 2.

6) All medifications to | SO/IEC 9075-2 from | SO/IEC 9075-5, including all modifications that were
added, augmented, or replaced as aresult of step 2.

7 All modifications to | SO/IEC 9075-2 from | SO/IEC 9075-10, including all modifications that were
added, augmented, or replaced as aresult of step 2.

8) All modifications to | SO/IEC 9075-2 from the incremental part. Note that modifications in this third
step may augment or replace modifications applied as aresult of steps 2, 3 and 4.

Modifications to | SO/IEC 9075-1 and/or ISO/IEC 9075-2 and/or | SO/IEC 9075-3 and/or 1SO/IEC 9075-5
and/or 1SO/IEC 9075-10 by more than one incremental part do not interact. The modifications made by an
incremental part only have influence on the language specification of that part and those specifications are
not influenced by modifications made by any other incremental part.
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6.2.5.2 New and modified Format items

In amodified Subclause, a Format item that defines a BNF non-terminal symboal (that is, the BNF non-
terminal symbol appears on the left-hand side of the ::= mark) either modifies a Format item whose definition
appearsin ISO/IEC 9075-2 and/or 1SO/IEC 9075-3 and/or | SO/IEC 9075-5 and/or 1SO/IEC 9075-10, or
replaces a Format item whose definition appearsin 1SO/IEC 9075-2 and/or | SO/IEC 9075-3 and/or ISO/IEC
9075-5 and/or | SO/IEC 9075-10, or defines a new Format item that does not have a definition at all in

ISO/IEC 9075-2 and/or |SO/IEC 9075-3 and/or | SO/IEC 9075-5 and/or |SO/IEC 9075-10. Those Format
itemsin the incremental part that modify a Format item whose definition appearsin |SO/IEC 9075-2 and/6r
I SO/IEC 9075-3 and/or 1SO/IEC 9075-5 and/or | SO/IEC 9075-10 are identified by the existence of a
“Format comment” such as:

<nmodified itenp ::=
Il Al alternatives from|SQO |EC 9075-2
| <new alternative>

By contrast, Format items that completely replace Format items in 1 SO/IEC 9075-2 and/or | SO/IEC 9075-3
and/or 1SO/IEC 9075-5 and/or I SO/IEC 9075-10 have BNF non-terminal symbgdlsjdentical to BNF non-
terminal symbols of Format itemsin 1SO/IEC 9075-2 and/or | SO/IEC 9075-3-and/or 1SO/IEC 9075-5 and/or
ISO/IEC 9075-10, but do not state that they include any alternatives from I'SO/IEC 9075-2 and/or ISO/IEC
9075-5 and/or |SO/IEC 9075-10.

New Format items that have no correspondence to any Format itetn in 1SO/IEC 9075-2 and/or | SO/IEC
9075-3 and/or 1SO/IEC 9075-5 and/or | SO/IEC 9075-10 are notdistinguished in the incremental part.

Format items in new Subclauses are unmarked.

6.2.5.3 New and modified paragraphs and rules

In modified Subclauses, each paragraph or Rule'is marked to indicate whether it is a modification of a
paragraph or Rule in ISO/IEC 9075-1, ISO/NEC 9075-2, ISO/IEC 9075-3, |SO/IEC 9075-5 or ISO/IEC
9075-10 or isanew paragraph or Rule added by thisincremental part.

Modifications of paragraphs or Rutesin ISO/IEC 9075-2 are identified by the inclusion of an indicative
phrase enclosed in a box.

\ Replace the 5th paragraph | means that the following text is to replace the fifth paragraph of the
corresponding Subclause in 1SO/IEC 9075-2.

\ Replace SR6).b) ii) ‘ means that the following text is to replace Syntax Rule 6)b)ii) of the corresponding
Subclausein'tSO/IEC 9075-2.

\ Augnients SR3) | means that the following text isto extend or enhance Syntax Rule 3). In most instances,
the-aligmentation is the addition of a new alternative meant to support new syntax. New paragraphs or Rules
in/an incremental part is marked to indicate where it is to be inserted.

| Insert before 2nd paragraph | means that the following text is to be read as though it were inserted
immediately before the second paragraph of the corresponding Subclause in 1SO/IEC 9075-2.

\ Insert before GR4) | means that the following text isto be read as though it were inserted immediately
before General Rule 4) of the corresponding Subclause in 1SO/IEC 9075-2.

If no specific insertion point isindicated, asin| Insert this paragraph | or| Insert this GR |, then the
following text isto be read as though it were appended at the end of the appropriate section (the General
Rules, for example) of the corresponding Subclause in | SO/IEC 9075-2.
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Modifications of paragraphs or Rulesin ISO/IEC 9075-1 and/or 1 SO/IEC 9075-3 and/or |SO/IEC 9075-5
and/or I1SO/IEC 9075-10 are identified in the same way as for modifications of 1SO/IEC 9075-2, except that
“inPart1”, “inPart 3”7, “inPart 5” or “in Part 10” is appended to the indicative phrase, as appropriate.

In such indications, “SR” is used to mean “Syntax Rule”, “AR” is used to mean “Access Rule’, “GR” is used
to mean “Genera Rule”, and “CR” is used to mean “Conformance Rule”. “Desc.” is used to mean
“Description” and “Func.” is used to mean “Function”.

All paragraphs, Format items, and Rulesin new Clauses or Subclauses are also new and are therefore
unmarked.

6.2.5.4 New and modified tables

If the name of atablein an incremental part isidentical to that of atablein ISO/IEC 9075-Tand/or ISO/IEC
9075-2 and/or 1SO/IEC 9075-3 and/or | SO/IEC 9075-5 and/or 1SO/IEC 9075-10, then thetable supplements
the table in ISO/IEC 9075-1 and/or | SO/IEC 9075-2 and/or | SO/IEC 9075-3 and/or | SO/EC 9075-5 and/or
ISO/IEC 9075-10, typically by adding or replacing one or more table entries; otherwise, it is a new table.

In each incremental part, thereisatable, Table 1, "Clause, Subclause, and T.able relationships', that
identifies the relationships between tables in that incremental part and the corresponding tablesin ISO/IEC
9075-1 and/or | SO/IEC 9075-2 and/or |SO/IEC 9075-3 and/or | SO/IEC'9075-5 and/or 1SO/IEC 9075-10.
Therows in modified tables are generally new rows to be effectively inserted into the corresponding table in
ISO/IEC 9075-1 and/or | SO/IEC 9075-2 and/or | SO/IEC 9075~3-and/or | SO/IEC 9075-5 and/or | SO/IEC
9075-10, though in rare cases arow already in atable in ISO/MEC 9075-1 and/or | SO/IEC 9075-2 and/or

I SO/IEC 9075-3 and/or ISO/IEC 9075-5 and/or 1SO/IEE9075-10 is effectively replaced by arow in the

table in the incremental part. Such replacement is required wherever the value in the first column of the
corresponding table is the same.

Annex B SQL Packages

1. Rationale: Withdraw the package called “ OLAP facilities’ , which is being superseded by the package
called “ OLAP” as defined in Amendment 1 of 1SO/IEC 9075:19909.

In Table 2— SQL Packages, delete line 3:

Delete the entire Annex B.3/“OLAP facilities’.

Annex B.9 SQL/MM Support

1. Rationale: The package " SQL/MM support" is no longer needed since it is now defined explicitly in
| SOMEC 13249-1.

Deleté the entire Annex B.9, "SQL/MM support”.
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| SO/IEC 9075-2:1999
Database L anguages - SQL -Part 2: Foundation

3.1.1 Definitions taken from | SO/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 | SO/IEC 10646;

a) character

3.1.2 Definitions taken from Unicode

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

a) control character

3.1.5 Definitions provided in Part 2

1. Rationale: Clarify the definition of *.assignment”
Replace item b) with:

b) assignment: The.operation whose effect is to ensure that the value at asite T (known as the target) is
identical to agiven'value S (known as the source). Assignment is frequently indicated by the use of
thephrase “Tissetto S’ or “thevalueof Tissetto S'.

2. Rationale: Clarify the definition of “ comparable”
Replace itemi) with:

i) compar able (of apair of values): Capable of being compared, according to the rules of Subclause 8.2
“<comparison predicate>". In most, but not all, cases the values of a data type can be compared one
with another. For the specification of comparability of individual data types, see Subclauses 4.2 to
4.11. Further, if avalue of one data type can be compared with a value of another data type, then the
two data types are said to be (mutually) comparable, see Subclause 4.12, “Type conversions and
mixing of datatypes’.
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3.

Rationale: Correct and clarify the notion of “ distinct” .

Replaceitem 1) with:

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

6.

4.

Insert the following definition:

5.

Insert thefollowing definition:

Two null values of comparable type are not distinct.

A null value and a nonnull value of comparable type are distinct.

For two nonnull values, the following rules apply:

— Two values of predefined type or reference type are distinct if and only if they arenot equal.

— If two values V1 and V2 are of a user-defined type whose comparison form isRELATIVE or
MAP and the result of comparing them for equality according to Subclause 8.2, “ <comparison
predicate>" is unknown, then it is implementati on-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 comiparison formis STATE, then they are
distinct if their most specific types are different, or if therei's an attribute A of their common most

specific type such that the value of Ain V1 and the value'of A in V2 are distinct.

— Two rows (or partial rows) are distinct if and only;if at least one of their pairs of respective fields
is distinct.

— Two arrays are distinct if the arrays do.not have the same cardinality or if, for arrays of the same
cardinality, elements in the same orgdinal position in the two arrays are distinct.

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

Rationale: Define “ equals’ .

0.1) equal (of apair of comparable values): Yielding true if passed as arguments in a <comparison
predicate>), ‘See Subclause 8.2, “ <comparison predicate>".

Rationale*Define "identical"

s.1) identical (of apair of values): Indistinguishable, in the sense that it isimpossible, by any means

“Determination of identical values’.

Rationale: Remove <identifier ignorable character>s from the definition of <white space>.

Initem vv) delete the following bullet items:

— U+200C, Zero Width Non-Joiner

— U+200D, Zero Width Joiner
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— U+200E, Left-To-Right Mark
— U+200F, Right-To-Left Mark
7. Rationale: Add missing character to the definition of <white space>.

Initem vv) add the following bullet item:

— U+202F, Narrow No-Break Space

4.1 Data types

1. Rationale: Change "user-defined data type" to "user-defined type".
Replace the 3" paragraph with:
SQL supports three sorts of data types: predefined data types, constructed types{ard user-defined types.
Predefined data types are sometimes called the “built-in data types’, though net'in this International
Standard. User-defined types can be defined by a standard, by an implementation, or by an application.
2. Rationale: Correct oversight in definition of directly based on.
Replace the 11" paragraph with:
A structured type ST is directly based on a data type DT/f any of the following are true:
a) DT isthe declared type of some attribute of ST.
b) DT isthe direct supertype of ST.
c) DT isadirect subtype of ST.
d) DT is compatible with ST.
3. Rationale: Add definition of-non-referentially based on.

Add the following paragraph’immediately after the 15™ paragraph:

A datatype DTILis non-referentially based on adatatype DT2 if DT1 is not areference type and is either
directly based on DT2 or is directly based on some data type that is non-referentially based on DT2.

4. Ratiohale: Provide consistent rules for comparison operations.

Adgd-the following paragraphs after the last paragraph:

Qrderi ng and rnmparimn of values af the prpdnfi ned data typesreqL lires knowl prlgp anl Vi ahout those
predefined data types. However, to be able to compare and order values of constructed types or of user-
defined types, additional information is required. We say that 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 isrequired for several S(that is, for several sets of types), but not
for al possible such sets.

The general definition of S-ordered isthis:

Let T beatype and let Sbe a set of types. Then T is S-ordered if one of the following is true:
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1 Tisamember of S
2. T isarow type and the declared type of somefield of T is S-ordered.
3. T isan array type and the element type of T is S-ordered.

4, T isastructured type whose comparison formis STATE and the declared type of some attribute of T
is Sordered.

5. T is auser-defined type whose comparison form is MAP and the return type of the SQL -invoked
function that isidentified by the <map function specification> is S-ordered.

6. T isareference type with a derived representation and the declared type of some attribite enumerated
by the <derived representation> is S-ordered.

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

A type T isLOB-ordered if T is L-ordered, where L is the set of large object types.

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

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

A type TisDT-EC-ordered if T is DTE-ordered, where DTE iSthe set of distinct types with EQUALS ONLY
comparison form (DT-EC stands for “distinct type - equality"comparison”)

A type TisDT-FC-ordered if T is DTF-ordered, where DTF is the set of distinct types with FULL
comparison form.

A type TisDT-NC-ordered if Tis DTN-ordered, where DTN isthe set of distinct types with no comparison
form.

A type T is ST-EC-ordered if T is STE‘ordered, where STE is the set of structured types with EQUALS
ONLY comparison form.

A type T is ST-FC-orderedif T is STF-ordered, where STF is the set of structured types with FULL
comparison form.

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

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

ALype T isUDT-EC-ordered if Tiseither DT-EC-ordered or ST-EC-ordered (UDT stands for “ user-defined
type").

Atype TS UDT-FCorderedif Tisather DT-FC-ordered or ST-FC-ordered

A type TisUDT-NC-ordered if T iseither DT-NC-ordered or ST-NC-ordered
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4.2.1 Character stringsand collating sequences

1. Rationale: Remove redundant definition.

Replace the 4™ paragraph with:

HetH oSt e oot or— et pPet-trotirer—o o oot

determining collating sequence usage”.

4.2.4 Named character sets

1. Rationale: Correct grammatical error.
Replace the 1% bullet of the 1% paragraph with:

—  SQL_CHARACTER specifies the name of a character repertoire that consists.of the 88 <SQL
language character>s as specified in Subclause 5.1, “<SQL terminal character>". It consists of the 52
uppercase and lowercase simple latin characters, 10 digits, and 26 <SQL special character>s,
including: <space>, <double quote>, <percent>, <ampersand>, <quote>, <left paren>, <right paren>,
<asterisk>, <plus sign>, <comma>, <minus sign>, <period>, <solidus>, <colon>, <semicolon>, <less
than operator>, <equals operator>, <greater than operator>,.<question mark>, <underscore>,
<vertical bar>, <left bracket>, <right bracket>, <circumflex>, <left brace>, and <right brace>. The 88
characters specified as <SQL language character>s are allincluded in the 1SO International Reference
Version (IRV) characters specified in 1 SO 646:1991¢
The charactersin IRV are included in many otherdnternational character set definitions. In addition,
82 of these characters (all except <vertical bar>, <left bracket>, <right bracket>, <circumflex>, <left
brace>, and <right brace>) are in the most:stable subset of IRV that, by 1SO convention, isincluded in
every latin-based | SO standard set of characters. Asfar as can be determined, <vertical bar>, <left
bracket>, <right bracket>, <circumflex>, <left brace>, and <right brace> are included in most
character setsthat enjoy world-wide.use. Thus, the SQL_CHARACTER repertoire is the most
universal of the character sets named herein. The collation and form-of-use of SQL_CHARACTER
are implementation-defined.

2. Rationale: Editorial.
Replace the 6™ bullet of the 19 paragraph with:
— UTF16 and1S010646 specify the name of a character repertoire that consists of every character
represented by The Unicode Standard Version 2.0 and by ISO/IEC 10646 UTF-16, where each
character is encoded using the UTF-16 encoding, occupying either 2 or 4 octets.

3. Ratienale: Editorial.

Refilace the 11" bullet of the 1% paragraph with:

NOTE Z.IT— The character ses SQL_ CHARACTER, GRAPHIC_TRV (of ASCIT_GRAPHIC), CATINT, TSO8BI T
(or ASCII_FULL), and UNICODE (or 1S010646) have both a“ floor” and “ ceiling” requirement to consist of exactly
the characters specified. Any character data type associated with one of these character sets has an implied integrity
constraint limiting a value of the data type to be a character string consisting only of characters from the specified
character set. The SQL_ TEXT and SQL__ IDENTIFIER character sets have asimilar “ floor” requirement in that they
must contain al charactersthat are in other character sets supported by the implementation (for SQL- data and for
<identifier> s, respectively); however, SQL_ TEXT and SQL_ IDENTIFIER do not have a*“ ceiling” requirement.
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4.3.1 Binary string comparison

1. Rationale: Remove redundant definition.
Replace the paragraph with:

Al binansstrinas-are mutualh comparable.
A—BHIERSHHAgGSaFe-H Y Hpa-ase-

4.4.1 Bit string comparison and assignment
1. Rationale: Remove redundant definition.
Replace the paragraph with:
All bit strings are mutually comparable.
4.7.1 Datetimes

1. Rationale: Correct and clarify Table 5.

Add the following legend to Table 5, “ Datetime data type conversions™;

sV Source value

TV Target value

UTC UTC component of SV or TV (if sduce or target has time zone)

TZ Time zone component of SV or TV (if source or target has time zone)
STZD SQL -session default time zonedisplacement

= Cast from the type before the arrow to the type after the arrow

TIMEW/ TZ TIMEWITH TIME ZONE

TIMEw/oTZ TIMEWITHOUT TIME ZONE
TSwW/TZ TIMESTAMP WJITH TIME ZONE
TSwioTZ TIMESTAMPWITHOUT TIME ZONE

In the table cell for the conversion from TIME WITHOUT TIME ZONE to TIMESTAMP WITHOUT TIME

ZONE, change “TZ" to “SV

In the table cell for thé.cohversion from TIME WITH TIME ZONE to TIMESTAMP WITHOUT TIME ZONE,
replace the cell contents with: SV =>TSw/ TZ => TSw/o TZ.

In the table eell\for the conversion from TIMESTAMP WITHOUT TIME ZONE to TIME WITHOUT TIME

ZONE, change “TZ" to “SV”

In the'table cell 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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4.7.3 " Operationsinvolving datetimes and intervals’

1. Rationale: Clarify the meaning of the <overlaps predicate>.

Replace the 5™ paragraph with:

overlap intime. A chronological period is specified either asa 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
points of time greater than or equal to the lower endpoint, and less than the upper endpoint. If the length of
the period is O, the period consists of a single point in time, the lower endpoint. Two periods overlap if they
have at least one point in common.

2. Rationale: Editorial - typographical error.
Replace the 7™ paragraph with:

<interval absolute value function> operates on an interval argument and returrisiits absolute value in the same
most specific type.

4.8 User -defined types

1. Rationale: Correct namespace problems associated with methods used to initialize newly-constructed
structured type values and correct incorrect terminology and <method characteristic> should not include
<transform group specification>. Correct use of <speeific name> for method specifications by replacing
with <specific method name>.

Replace the 3" paragraph with:

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 specification>. 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 themethod 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.

2. Rationale: €arrect use of <specific name> for method specifications by replacing with < specific method
name>,

Replace the 4™ paragraph with:

Each <overriding method specification> specifies the <method name>, the <specific method name>, the
TSQL parameter dectaration s> and the returns data types. For each <overtiding method specifications,
there must be an <original method specification> with the same <method name> and <SQL parameter
declaration list> 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>
associated with some user-defined type existing in that schema.
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3. 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:

— 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.
NOTE 5 — “user-defined representation”, “ derived representation”, and “ system-defined
representation” of areference type are defined in Subclause 4.10, “Reference types’.

4. Rationale: Correct use of <specific name> for method specifications by replacing with < spécific method
name>.

Replace the 1% sub-bullet in the 13" bullet of the 8" paragraph with:
*  The <method name>.
»  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" paragrapiryvith:

» |If the <method specification> is an <original\method specification>, 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 beavaluein datatype~and let AV be avalue in datatype AT. The invocation A(V, AV) returns MV

such that A(MV) is identical"to from AV and for every attribute A’ (A" # A)of T, A'(MV) isidentical to A’ (V).
The most specific type'ef MV is the most specific type of V.

4.8.2 Constructors

1. Rationale: Correct namespace problems associated with methods used to initialize newy-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
result datatype is T. Theinvocation TN( ) returnsavalue V such that V is not null and, for every attribute A
of T, A(V) returns the default value of A. The most specific type of VisT.
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For every structured type ST that isinstantiable, zero or more SQL-invoked constructor methods can be
specified. The name of those methods must be equivalent to the name of the type for which they are
specified.
NOTE 6.1 — SQL-invoked constructor methods are origina 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 thefirst
parameters (if any) of the method's augmented parameter list and the function's parameter list are the same, and the types
of the corresponding remaining parameters (if any) areidentical according to the Syntax Rules of Subclause 10.14,
Datatypetdentity*:

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.

Replace the 6™ paragraph with:
Two values V1 and V2 whose most specific types are user-defined types T1 and J2,aré comparable if 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 comparison
categories of T1 and T2 to be the same, and the same as those of all their supertypes. If the comparison

category iseither STATE or RELATIVE, then the comparison fupetions of T1 and T2 are constrained to be
equivalent; if the comparison category is MAP, they are not constrained to be equivalent.

4.10 Reference types

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

Replace the 2™ paragraph with:
Given astructured type T, the REF-values that can reference rowsin typed tables defined on T collectively
form a certain datatype RT knownas areference type. RT isthe referencing type of T. T isthe referenced
type of RT.

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

Replace the 7™ paragraph and its associated bullet items with:
A reference type is described by a reference type descriptor. A reference type descriptor includes:

— __The name of the referenceable table, if any, that is the scope of the reference type.

<~ The name of the referenced type.

Thal itk £+ of R TWT2V=

LI~ A ] IUI.II Ul aric Tt Trictu L_)’HC.
3. Rationale: Correct definition of the length of <reference type>s.
Replace the 8™ paragraph with:

In ahost variable, a REF value is materialized as an N-octet value, where N is the length of the <reference
type>.
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4.13 Data conver sions

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

Replace the 1% paragraph with:

source data type are converted into a value of atarget data type according to the Syntax Rules and General
Rules of Subclause 6.22, “<cast specification>". Data conversions between predefined data types and
between constructed types are defined by the rules of this part of |SO/IEC 9075. Data conversions between a
user-defined type and another data type are defined by a user-defined cast.

4.16 Tables

1. Rationale: Clean up typed table insertability property for non-instantiable types.
Replace the 7™ paragraph with:
All base tables are updatable. 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 updatabl e tables,
including all base tables whose row type is not derived from a user-defined type that is not instantiable, are
also insertable-into, in which case the operation of insert is also-permitted, again subject to Access Rules.
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 coldmn in the table.

—  Thename, if any, of the structdred type, if any, associated with the table.

— Anindication of whetherthe tableisinsertable-into or not.

— Anindication of Whether the base table is a referenceable table or not, and an indication of whether
the self-referencing column is a system-generated, a user-generated, or a derived self-referencing
column.

—  Aligt,\possibly empty, of the names of its direct supertables.

— ~Alist, possibly empty, of the names of its direct subtables.

3. (_Rationale: Clean up typed table insertability property for non-instantiable types.

Reprace the 13* paragrap with:

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

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

— Anindication of whether the derived table is updatable or not.
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4.16.3 Operationsinvolving tables

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

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

|l et T he atablewhosevaluais T\l Eor Qe FOW RR _lgat nHH hetha-number-of rows-inT\/1 that are
+=E—Be-a-taiBre- W arHe4-S—-——B-EVERH-BW <+ rBe-He-RuBe-CHHBWsSH—/=—ta-dl

identical to RR.

The effect of deleting arow Rfrom 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 RRisng - 1 (one) and for RR not identical to
R, the number of rowsin TV2 that are not identical to RR is ngs. The primary effect of a <delete statement:
positioned> on T is to delete exactly one specified 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 replacing arow R1 with therow R2 in T isto replace the value TV1 of~T with the value TV2
such that, if RLis not identical to R2, then, for RR identical to R1, the number ofrowsin TV2 that are
identical to RRisng - 1 (one), for RRidentical to R2, the number of rows in TVi2that are identical to RRis
Ngs + 1 (one), and for RR identical to neither R1 nor R2, the number of rowSIin'TV2 that are identical to RRis
Ngr- Otherwise R1 isidentical to R2 and the number of rowsin TV2 that@re identical to RRis ng for al RR.

The primary effect of an <update statement: positioned> on T istgreplace exactly one specified row in T
with some specified row. The primary effect of an <update statément: searched> on T isto replace zero or
morerowsinT.

If T, aswell as being updatable, isinsertable-into, thenrows 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 RRis n + 1{0ne) and, for RR not identical to R, the number of rowsin
TV2 that are identical to RRis ngk. The primaryeffect of an <insert statement> on T isto insert into T each of
the zero or more rows contained in a specified'table.

4.18.1 General rules and definitions

1. Rationale: Use the notion of distinct.

Replace the 2™ paragraph with:
Let“T: A B” (fead “in T, A determines B” or “B is functionally dependent on Ain T") denote the
functional dependency of Bon Ain T, whichistrueif, for any possible value of T, any two rows that are not
distinct for.every columnin A aso are not distinct for every column in B. When the table T is understood
from context, the abbreviation “A 0 B” may also be used.

2. _Rationale: Correct erroneous symbol.

Repl ace the 8™ paragraph with:

In the following Subclauses, let a 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 isthe qualifying table of C2. If C1 isacounterpart 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.
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4.18.9 Known functional dependenciesin theresult of <having clause>

1. Rationale: More than one <search condition> may be directly contained in a <having clause>.

Replace the 1% paragraph with:

L et T1 bhaethaetahlathat istha npnranrl of the. (hﬁ\ling clause> lat SC hethe <saarch candition> eimply
+=—E—+—petietabretiaHStA FERa-0+H3 HeWHHAG-Gt —+Et Be Seal-cR-6eRGHHOR=—SHAR:

contained in the <having clause>, and let R be the result of the <having clause>.

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 schemain which a persistent basetable or view identified by

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

4.21 SQL -client modules

1. Rationale: Editorial.
Replace NOTE 29 with:

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

4.23 SQL -invoked routines

1. Rationale: Editorial.
Replace the 4™, 5" and 6™ paragraphs with:

A <predicate> Pis'said to be dependent on an SQL-invoked routine SRif and only if SRisthe ordering
function included’in the descriptor of a user-defined type UDT and one of the following conditionsis true:

— Ris'a <comparison predicate> that immediately contains a <row value expression> whose declared
type is some user-defined type T1 whose comparison type is 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-defined type T1 whose comparison typeis UDT.

— P isa<match predicate> that immediately contains a <row value 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 val ue whose declared type is some array type
whose element type is a user-defined type T1 whose comparison type is UDT.
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— P is a<quantified comparison predicate> that immediately contains a <row value expression> that has
some field whose declared type is some array type whose element type is a 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 array type whose element type is a user-defined type T1 whose comparison type
isUDT.

— P is a<match predicate> that immediately contains a <row value expression> that has some field
whose declared type is some array type whose element type is a user-defined type T1 whose
comparison typeisUDT.

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

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

—  SRistheordering function included in the descriptor of a user-defined type UDT.

—  SFSisa<genera set function> whose <set function type> SFSissMAX or MIN or SFSisa<genera
set function> whose <set qualifier> is DISTINCT.

—  Thedeclared type of the <value expression> of S-Sis UBT.

A <group by clause> GBC is said to be dependent on an SQL*invoked routine SR if and only if al the
following are true:

—  SRistheordering function included in the:descriptor of a user-defined type UDT.
—  Thedeclared type of a grouping column of GBC isUDT.

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

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

An SQL-invoked methad js an SQL-invoked function that is specified by <method specification designator>
(see Subclause 11.49; “<SQL-invoked routine>"). There are three kinds of SQL-invoked methods: instance
SQL-invoked methods, SQL-invoked constructor methods, and static SQL-invoked methods. All SQL-
invoked methods are associated with a user-defined type, also known as the type of the method. The <method
characteristic>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

TS Catedamadditiona parameter-
— Its descriptor isin 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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3. Rationale: Correct namespace problems associated with methods used to initialize newly-constructed
structured type values.

Replace the 16™ paragraph which begins with " SQL -invoked routines are invoked differently..." with:

SQL -invoked routines are invoked differently depending on their form. SQL-invoked procedures are invoked
by <call statement>s. SQL -invoked regular functions are invoked 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 static SQL-invoked methods are invoked by <static method invocation>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:-
invoked routine. A subject routine of an invocation is an 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 evaluated and the SQL -invoked routine that will be executed is selected. If the subject routine is an
instance SQL -invoked method, then the SQL-invoked routine that is executed is sel ected\from the set of
overriding methods of the subject routine. (The term “set of overriding methods’ is defined in the General
Rules of Subclause 10.4, “<routine invocation>".) The overriding method that is seleeted 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 list of the most
specific type of the value of the SQL argument that corresponds to the subjeet parameter. See the General
Rules of Subclause 10.4, “<routine invocation>". If the subject routingis-not an SQL-invoked method, then
the SQL-invoked routine executed is that subject routine. After the.selecCtion of the SQL-invoked routine for
execution, the values of the SQL arguments are assigned to the earresponding SQL parameters of the SQL -
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 exeguted according to the General Rules of <SQL
procedure statement>. If the SQL-invoked routine is an‘external routine, then the <routine body> identifies a
program written in some standard programming language other than SQL that is executed according to the
rules of that standard programming language.

4. Rationale: Editorial.

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

If a<routine invocation> is contained in a <query expression> of aview, a check constraint, or an assertion,
the <triggered action> of .atrigger, or in an <SQL-invoked routine>, then the subject routine for 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 routineis created. If the subject routineisan SQL-
invoked procedure,an SQL-invoked regular function, or a static SQL -invoked method, then the same SQL -
invoked routine.is executed whenever the view is used, the check constraint or assertion is evaluated, the
trigger is exeeuted, or the SQL-invoked routine is invoked. If the subject routine is an instance SQL -invoked
method,.then the SQL -invoked routine that is executed is determined whenever the view is used, the check
constrait 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
supject parameter. See the General Rules of Subclause 10.4, “<routine invocation>".

5. Rationate, Crarfy the semantics of SQ-tata access inaication.

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

An external routine does not possibly contain SQL, possibly contains SQL, possibly reads SQL-data, or

possibly modifies SQL-data. Only an external routine that possibly contains SQL, or possibly reads SQL -data
or possibly modifies SQL-data may execute SQL -statements during its invocation.
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Replace the 24™ paragraph, which begins “An SQL-invoked routine may or may not possibly read SQL-data.”,
with:

An SQL routine possibly contains SQL, possibly reads SQL-data, or possibly modifies 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-invoked routine may or may not possibly modify SQL-data.,
with:

Only an SQL -invoked routine that possibly modifies SQL-data may modify SQL-data during itsinvaeation.
6. Rationale: Missing word.

Replace the 28™ paragraph, which begins “ The identifiers in this new entry of the authorization'stack are then
modified”, with:
Theidentifiersin this new entry of the authorization stack are then modified depénding on whether the SQL-
invoked routine is an SQL routine or an external routine. If the SQL-invoked.routine is an SQL routine, then,
if the routine authorization identifier is a user identifier, the user identifier iS-set to the routine authorization

identifier and the role name is set to null; otherwise, the role name is &t 'te the routine authorization identifier
and the user identifier is set to null.

4.24 Built-in functions

1. Rationale: Remove undefined term.

Replace the 1% paragraph with:
Certain operators whose invocation employssyntax similar to that of <routine invocation> are designated
built-in functions. Those that are so designated are those that appear in the result of the following <query

expression>;

SELECT DI STI NCT ROUTI NE (NAME
FROM | NFORVATI ON_SCHEMA. ROUTI NES
VWHERE SPECI FI C_SCHEVA = ' | NFORMATI ON_SCHEMA

4.25 SQL -paths

1. Rationale: Usethe correct BNF non-terminal (<user-defined type> rather than <user-defined type
name>).

Replacethe 3" paragraph with:

—  Theuser-defined type when the <user-defined type> does not contain a <schema name>.
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4.26.4 L ocators

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

A-her-heldablelacator+remainsvata-tntH-the-end-oi-the-SQL-transaction-H-which-t-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 establishment of the savepoint identified by the <savepoint clause>.

Replace 6" paragraph with:
A holdable locator may remain valid beyond the end of the SQL-transaction in which it isgenerated. A
holdable locator becomes invalid whenever a <free locator statement> identifying that,/ecator is executed or

the SQL-transaction in which it is generated or any subsequent SQL -transaction is relled back. All locators
remaining valid at the end of an SQL-session are marked invalid when that SQL <session terminates.

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 least three ways of classifying SQL-statements:

—  According to their 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 do not possibly contain SQL., possibly contain SQL., possibly read SQL -
data, or possibly modify~SQL -data.

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.

Add the following bullets to the 2™ paragraph:
—  <user-defined cast definition>

—  <drop user-defined cast statement>
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3. Rationale: Clarify the semantics of SQL-data access indication.

Add the following Subclause after Subclause 4.30.2, “ SQL -statements classified by functions’:

4.30.2a SQL -statements and SQL -data access indication

—Thefottowng-SQt=statementspossibty contarmSQt:
— SQL-control statements
— SQL-control declaration statements
— SQL -session statements
—  SQL-diagnostics statements
—  <freelocator statement>
—  <hold locator statement>
The following SQL -statements possibly read SQL -data:

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

—  SQL-statements that simply contain a <subquefy>
The following SQL -statements possibly modify SQL -data:
— SQL -schema statements

—  SQL-data change statements

NOTE 31.1 — SQL -transactionstatements, SQL-connection statements and SQL-dynamic statements are not included
in the above classification sincelthey are not permitted to occur in SQL-invoked routines.

4.30.3 SQL -statements and transaction states
1. Rationale: Gorrect the classification of SQL-statements.
Replace the, 3" paragraph with:

Thefollowing 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.

Add the following paragraphs after the 1% paragraph:

nnpnnrli Ag-on the fypn of QQI statement hel Ag-exect ted 2 statemant execution-context sy bhesaidtabhe.
= R HHRet ! = Rer-seH ek HeRE H-GoRtextHRay-be-Sala+to-3

either atomic or non-atomic.

A non-atomic execution context is said to be active during the execution of a non-atomic SQL -statement.

4.31.1 Authorization identifiers

1. Rationale: Editorial.

Replace the 1% paragraph that begins with “ An <authorization identifier> identifies a set|ef privileges. ...” with:
An <authorization identifier> identifies a set of privileges. An <authorization.dentifier> can be either a
<user identifier> or a<role name>. A <user identifier> represents a user-of the database system. The

mapping of <user identifier>sto operating system usersis implementation-dependent.
A <role name> represents arole.

4.34.1 Execution contexts

1. Rationale: Correct crossreference.

Replace the 1% paragraph with:
Execution contexts augment an SQL -sessign.context to cater for certain special circumstances that might
pertain from time to time during invocations of SQL-statements. An execution context is either atrigger
execution context or a routine execution context. There is always a statement execution context, a routine
execution context, and zero or more trigger execution contexts. For certain SQL -statements, the execution
context is aways atomic. A routine execution context is either atomic or non-atomic. Every trigger execution
context is atomic. Statement\execution contexts are described in Subclause 4.30.4, “ SQL -statement
atomicity”. Trigger exectition contexts are described in Subclause 4.35, “Triggers’.

2. Rationale: Clarjfy:the semantics of SQL-data access indication.

Replace the 2™ panagraph with:
A routine-execution context consists of:

~." Anindication asto whether or not an SQL-invoked routine is active.

— An QQI -data accessindication which indicateswhat C‘.QI -statements, if any, are allowed dt wing the

execution of an SQL-invoked routine. The SQL-data access indication is one of the following: does
not possibly contain SQL, possibly contains SQL, possibly reads SQL -data, or possibly modifies
SQL-data.

— Anidentification of the SQL-invoked routine that is active.
— The routine SQL -path derived from the routine SQL-path if the SQL-invoked routine that is activeis

an SQL routine and from the external routine SQL-path if the SQL-invoked routine that is activeis an
external routine.
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4.35.2 Execution of triggers

1. Rationale: Editorial.

Replace the 2™ paragraph that begins with “A trigger execution context consists of a set of ...” with:

A trigger execution context consists of a set of state changes. Within atrigger execution context, each state
changeis uniquely identified by atrigger event, a subject table, and a column list. The trigger event can‘be
DELETE, INSERT, or UPDATE. A state change SC contains a set of transitions, a set of statement-|evel
triggers considered as executed for SC, and a set of row-level 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 change statement S causes atrigger executien eontext TEC to come into
existence, the set of state changes SSC, is empty. Let TE be one of DELETE{INSERT, or UPDATE
contained in S. Let ST be the subject table of S. If TE isINSERT or DELETE, then let PSC be a set whose
only element isthe empty set. If TE isSUPDATE, then let CL be thelist.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 column names of ST that hasat1east one column name that isin OC. Let
PSCN be the number of elementsin PSC. A state change SCi‘for j varying from 1 (one) to PSCN, identified
by TE, ST, and the j-th element in PSC, is added to SSCy/ provided SSC; does not aready contain a state
change corresponding to SC;;. A transition Ty, is added to"SC;; when arow isinserted into, updated in, or
deleted from ST during the execution of S or the chiecking of referential constraints according to the General
Rules of Subclause 11.8, “<referential constraint-definition>", Subclause 14.6, “ <del ete 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.
Replace the 12" paragraph with:

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 TRis 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 0f\SC,;.

NOTE 33.1 & Thetrigger column list isincluded in the descriptor of TR; it is empty 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>.

5.2<token> and <separator>

T Rationate <underscores 15 aiready defimed i <identifier part>-

In the Format, replace the production for <identifier body> with:

<identifier body> ::= <identifier start>][ { <identifier part>1}... ]
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2.

In the Format, in the production for <non-reserved word>, del ete the texts:

Rationale: Editorial. Misplaced and incorrect reserved words.

BETWEEN
Bl TVAR
DYNAM C_FUNCTI ON

EAVAIAMM O CLINT)

3.

1 o U o = -
UTINAIVE O TTUINCOTT UN UL

EXI STI NG

EXI STS

HOLD

| NFI X

METHOD

OVERLAPS

SI'M LAR

SUBLI ST

USER_DEFI NED_TYPE_CATALOG
USER_DEFI NED_TYPE_NAME
USER_DEFI NED_TYPE_SCHEMA

Rationale: Editorial. Misplaced and incorrect reserved words.

In the Format, in the production for <non-reserved word>, add the texts:

ADM N

ATTRI BUTE
CHARACTERI STI CS
EVERY

DERI VED

ORDERI NG

SCOPE

STATEMENT

in the correct alphabetical order.

4.

Rationale: Editorial. Misplaced and incorrect reserved words.

In the Format, in the productionfer <reserved word>, delete the texts:

ADM N
AGCREGATE
ALI AS
CLASS
COVPLETHON
DESTROY
DESTRUCTOR
BI-CTI ONARY
EVERY

HOST

| GNORE

I NI TI ALl ZE
| TERATE
LESS

LIMT

MCDI FY

OFF

OPERATI ON
PARAMETERS
POSTFI X
PREFI X
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PREORDER
SCOPE
SEQUENCE
STATEMENT
STRUCTURE
TERM NATE
THAN

VARI ABLE

5. Rationale: Editorial. Misplaced and incorrect reserved words.

In the Format, in the production for <reserved word>, add the texts:

| BETWEEN
| EXISTS

| HOLD

| METHOD
| OVERLAPS
| RELEASE
| SIMLAR

in the correct alphabetical order.

6. Rationale: Use case-normal forms consistently to define equivaléntidentifiers.
Delete NOTE 24.

Delete Syntax Rule 23)

Replace Syntax Rule 24) with:

24)  The case- normal form of a <regularidéentifier> shall not be equal, according to the comparison rules
in Subclause 8.2, "< comparison predicate>", to any <reserved word> (with every letter that isa
lower- case letter replaced by the corresponding upper- case |etter or letters), treated as the repetition
of a<character string literalx that specifies a <character set specification> of SQL_ IDENTIFIER.

Replace Syntax Rules 25) and 26). with:

25)  Two <regular identifier>s are equivalent if the case-normal forms of their <identifier body>s,
considered as the repetition of a <character string literal> that specifies a <character set specification>
of SQL ADENTIFIER and an implementation-defined collation IDC that is sensitive to case, compare
equally according to the comparison rules in Subclause 8.2, “ <comparison predicate>".

26) <A<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 the repetition of a <character
string literal> that specifies a <character set specification> of SQL_IDENTIFIER and collation IDC,

compare equally according to the comparison rulesin Subclause 8.2, “ <comparison predicate>".
7. Rationale: <underscore> isalready defined in <identifier part>.
Replace Conformance Rule 1) with:

1) Without Feature F391, "Long identifiers', in a <regular identifier>, the number of <identifier part>s
shall beless than 18.
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5.3 <literal>

1. 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>.

2. Rationale: Editorial.
Replace Conformance Rules 8) and 9) with:

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

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

5.4 Names and identifiers

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

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

13.1) Two <local or schema qualifiedname>s are equivalent if and only if their <qualified identifier>s are
equivalent and either they both-specify MODULE or they both 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 thejr'<schema name>s are equivalent, regardless of whether 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 equivalent, regardless of whether the <catalog name>s are implicit or
explicit.

2. Rationale: Secify explicitly the implication that F451, "Character set definition" depends on F461,
"Named character sets' .

Reprace Lonrormmarnce Kule 12) With:

12)  Without Feature F461, “Named character sets’, conforming SQL language shall not contain any
<character set name>.
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6.1 <datatype>

1. Rationale: Delete a redundant rule.

Delete General Rule 11)

Replace Conformance Rule 1) with:

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

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

Replace Conformance Rule 8) with:

8) Without Feature F461, “Named character sets’, a <data type> shallnot specify CHARACTER SET.
6.3 <value specification> and <tar get specification>
1. Rationale: Editorial.
Replace Syntax Rule 7) with:
7 A <target specification> or <simple target specification> that is a <column reference> shall be anew
transition variable column reference.

NOTE 65 — “New transition variable.column reference” is defined in Subclause 6.5, “<identifier chain>".

8) Let X denote either a columi€or the <key word> VALUE. Given a <boolean value expression>
BVE and X, the notion “BVE'is a known-not-null condition for X" is defined recursively asfollows:

a) If BVE isa<predicate>, then
Case:
i)~ \lf)BVE is a <predicate> of the form “RVE ISNOT NULL", where RVE is a <row value
expression> that 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 isthe <predicate> “VALUE ISNOT NULL", then BVE is a known-not-null condition
for VALUE.

Ty Otherwise, BVE TS ot a kKnowrn-not-nutt-condition for X:
b) If BVE isa<value expression 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.
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ii) Otherwise, BVE is not a known-not-null condition for X.

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

d) If BVEisof theform“NOT BT”, where BT is a <boolean test>, then

Case:

i) IfBTis“CRISNULL”", where CRisa column reference that references column C, then BVE
is a known-not-null condition for C.

i) If BTis“VALUEISNULL", then BVE is aknown-not-null condition for VALUE.
iii) Otherwise, BVE is not a known-not-null condition for X.

NOTE 66 — For simplicity, the rules do not attempt to analyze conditions $uch as “NOT NOT A IS
NULL”, or “NOT (A ISNULL OR NOT (B = 2))"

€) If BVEisof theform“BVE1 AND BVE2", then
Case:

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

ii) Otherwise, BVE is not a known-net-null condition for X.
f) If BVEisof theform “BVEL1 ORBVEZ2", then BVE is not a known-not-null condition for X.

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

6.5 <identifier chain>

1. Rationale: Take query.riames into account.
Replace Syntax Rule7) a) with:

7 a)_ “If-N =1 (one), then IC shall be contained within the scope of one or more exposed <table or
guery name>s or <correlation name>s whose associated tables include a column whose
<identifier> is equivalent to |, or within the scope of a <routine name> whose associated <SQL
parameter declaration list> includes an SQL parameter whose <identifier> is equivalent to |,. Let
the phrase possible scope tags denote those exposed <table or query name>s, <correlation
name>s, and <routine name>s.

Case:

i) If the number of possible scope tagsin the innermost scope containing a possible scopetagis
1 (one), then

Case:
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1) If theinnermost possible scope tag is a <table or query name> or <correlation name>,
then let T be the table associated with the possible scope tag, and let C be the column of T
whose <identifier> is equivalent to |,. PIC1 isthe basis of IC, the basislength is 1 (one),
the basis scope is the scope of T, and the basisreferent is C.

2) If theinnermost possible scope tag is a <routine name>, then let SP be the SQL parameter
whose <identifier> is equivalent to |I,. PIC1 isthe basis of IC, the basislength is 1 (one),
the basis scope is the scope of SP, and the basis referent is SP.

ii) Otherwise, each possible scope tag shall be a <table or query name> or a <correlation name>
of a<table reference> that is directly contained in a <joined table> JT. |, shall be a cammon
column namein JT. Let C be the column of JT that isidentified by |,. PICL isthebasis of IC,
the basislength is 1 (one), and the basis referent is C.

NOTE 72 — “Common column name” is defined in Subclause 7.7, “<joined tale>".
2. Rationale: Editorial. Add missing text.
Replace Syntax Rule 11) with:
11) A <basicidentifier chain> whose basis referent is a column is acolumn reference. If the basis length
is 2, and the basis scope is a <trigger definition> whose <trigger‘action time> is BEFORE, and |, is

equivalent to the <new values correlation name> of the <trigger definition>, then the column
reference is a new transition variable column reference:

6.11 <method invocation>

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

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

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

Delete Syntax Rule 3)!

3. Rationale: Carrect namespace problems associated with methods used to initialize newly-constructed
structureditype val ues.

Replace. Syntax Rule 5) with:

5) Case:

a) |If <method invocation> isimmediately 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 TP be an SQL-path, arbitrarily defined, containing the <schema name> of every
schema that includes a descriptor of a supertype or subtype of UDT.
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4. Rationale: Provide correct logical structure.
Replace Syntax Rule 6) with
6) Case:

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

M ( VEP AS DT AL )
b) Otherwise,
Case:

i) If <method invocation> isimmediately contained in <new invocation>, then et Rl be the
following <constructor method sel ection>:

M ( VEP AL )
ii) Otherwise, let RI be the following <method selection>:;

MN ( VEP AL )

6.16 <set function specification>

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

Add the following Syntax Rule;

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

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

Replace Syntax Rul€8) with:

8) If the =set function specification> specifies a <set function type> that isMAX or MIN, then DT shall
not.be LOB-ordered, array-ordered, reference-ordered, UDT-EC-ordered, UDT-NC-ordered, or arow

type.

Deleté Syntax Rule 10).

3. Rationale: Changesto <group by clause> have changed the treatment of <grouping operation>. Editorial
- Erroneous text not deleted.

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

NOTE 78.1 — the value of <grouping operation> is computed by means of syntactic transformationsin 7.9 “<group
by clause>".
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4. Rationale: Correcting the Feature Name of Feature T431 in the Conformance 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 is a <grouping operation>.

5. Rationale: Provide consistent Conformance Rules for 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,

Add the following Conformance Rule:

10)  Without Feature S024, “Enhanced structured types’, if a<set qualifier>'of DISTINCT is specified,
then the <value expression> shall not be of ST-ordered declared type:

6.18 <string value function>

1. Rationale: Provide more meaningful keywords for the <regulafexpression substring function>.

In the Format, replace the production for <regular expressian stibstring function> with:

<regul ar expression substring function> ::=
SUBSTRI NG <l eft paren> <char@eter val ue expressi on>
SI M LAR <char acter val ue expressi on>
ESCAPE <escape charact er >?<ri ght paren>

2. Rationale: A <character value function> that operates on a <character value expression> of character
large object should return character-large object.

Replace Syntax Rule 4) with:
4) If <character substring function> is specified, then:
a) Case
i) I the declared type of <character value expression> is fixed-length 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 to the fixed length or
maximum length of the <character value expression>.

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

b) The collating sequence 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 <character substring function> plays the role of the monadic operand.
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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.

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 expression> is fixed-length charactépstring or
variable-length character string, then the declared type of the <regular expression substring
function> is variable-length character string with maximum length equal to the maximum
length of the 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 maximuim length of the first <character
value expression>.

b.1) The character repertoire and form-of-use of <regular expression substring function> are the
same as the character repertoire and form-of-useof the first <character value expression>.

¢) Thevalue of the <escape character> shall have length 1 (one).
d) The collating sequence and the coercibility characteristic are determined as specified for monadic
operators in Subclause 4.2.3, “ Rulesdetermining collating sequence usage”, where the first

operand of <regular expression sybstring function> plays the role of the monadic operand.

4. Rationale: A <character value function> that operates on a <character value expression> of character
large object should return characterlarge object.

Replace Syntax Rule 7) with:
7 If <form-of-useonversion> is specified, 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 name> or a
<val ue specification> that is a <host parameter specification>.

b) A <form-of-use conversion name> shall identify aform-of-use conversion.

c) Case

i) If the declared type of <character value expression> is fixed-length character string or
variable-length character string, then the declared type of the result is variable-length
character string with implementation-defined maximum length.

ii) Otherwise, the declared type of the result islarge object character string with
implementati on-defined maximum length.
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c.l) The character set of the result is the same as the character repertoire of the <character value
expression> and form-of-use determined by the form-of-use conversion identified by the
<form-of-use conversion name>. Let CR be that character repertoire. The result has the
Implicit coercibility characteristic and its collating sequence is the default collating sequence
of CR.

5. Rationale: A <character value function> that operates on a <character value expression> of character
large object should return character large object.

Replace Syntax Rule 8) with:
8) If <character trandlation> is specified, then:
a) A <trandation name> shall identify a character trandation.
b) Case
i) If the declared type of <character value expression> is fixed-length 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.

ii) Otherwise, the declared type of the <character tranglation> is large object character string
with implementati on-defined maximum length.

b.1) The declared type of the <character translation> has a character repertoire equal to the
character repertoire of the target character set of the trandlation. Let CR be that character
repertoire. The result has the Implicitcoercibility characteristic and its collating sequence is
the default collating sequence of CR.

6. Rationale: A <character value function> that operates on a <character value expression> of character
large object should return character large object.

Replace Syntax Rule 9) with:
9) If <trim function> is specified, then;
a) |f FROM isspecified, 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.

b) Otherwise, let SRC be <trim source>.

TRHA—SRES
isequivalent to
TRIM( BOTH' ' FROM SRC)
c) Case
i) If the declared type of <character value expression> is fixed-length character string or

variable-length character string, then the declared type of the <trim function> is variable-
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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>.

d) 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 <ttim
source>.

f) The collating sequence and the coercibility characteristic are determined as specified for monadic
operators in Subclause 4.2.3, “Rules determining collating sequence usage”, wherg the'<trim
source> plays the role of the monadic operand.

7. Rationale: Clarify the algorithm for <regular expression substring function>.

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

4) c) If thelengthin characters of E is not equal to 1 (one), then an-exception condition is raised: data
exception — invalid escape character.

d) If Rdoes not contain exactly two occurrences of thetwo-character sequence consisting of E
followed by the <double quote> character, then an exception condition is raised: data exception
—invalid use of escape character.

€) LetR1, R2, and R3 be the substrings of R;'such that
'RO=CRUOICCE T SR CTE T TR
istrue.

f) If any one of R1, R2 or R3is not a zero-length string and does not have the format of a <regular
expression>, then an exception condition is raised: data exception — invalid regular expression.

g) If thepredicate

'C SIMLAR TO ' (RL)' || '(R2)' || '(R3)' ESCAPE 'FE

is not'true, then the result of the <regular expression substring function> is the null value.
h)..\®therwise, the result of the <regular expression substring function> is computed as follows:

i) Let Sl bethe shortest initial substring of C such that there is a sub-string S23 of C such that
the following <search condition> istrue;

C = 'S1 || S23 AND

"SI' SIMLAR TO 'Rl' ESCAPE 'E AND
'S23' SIMLAR TO ' (R2) (R3)' ESCAPE 'E'

ii) Let S3 bethe shortest final substring of 23 such that there is a sub-string 2 of 23 such that
the following <search condition> istrue;

'S23" = '8S2' || 'S3'" AND

'S2' SIMLAR TO 'R2' ESCAPE 'E' AND
'S3'" SIMLAR TO 'R3' ESCAPE 'E
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iii) The result of the <regular expression substring function> is .
8. Rationale: Editorial.
Replace Conformance Rule 3) with:

3) Without Feature T042, “ Extended L OB data type support”, conforming SQL language shall not
contain any <blob value function>.

6.20 <interval value function>

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

1) If <interval absolute value function> is specified, then the 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) If Nisthenull value, then the result is theqll* value.
b) If N=0 (zero), thentheresultisN,
c) Otherwise, theresultis-1*N.
2. Rationale: Editorial.
Replace Conformance Rule 1) with:

1) Without FeatureF052, “Intervals and datetime arithmetic”, conforming SQL shall contain no
<interval value function>.

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. Cisaledf
column of CSif CO consists of asingle column reference that identifies C or of asingle <cast
specification> CS1 of which Cisaleaf 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 of TD and SD in a<cast
specification> are given by the following table. “Y” indicates that the combination is syntactically
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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 is not valid:

3. Rationale: Editorial.

Replace Syntax Rule 13) c) with:

13) c) CAST (VALUEASETD)
where VALUE is a <value expression> of declared type ESD, shall be avalid <cast
specification>.

4. Rationale: Improve wording.
Replace Syntax Rule 8) d) with:

8) d) If D isafixed-length bit string or variable-length bit string, then let LSV bethe value of
BIT_LENGTH(SV) and let B bethe BIT_LENGTH of the character with the smallest
BIT_LENGTH in the form-of-use of TD. Let PAD be the value of th€remainder of the division
LSV / B. Let NC be a character whose bits all have the value 0 (zex0).

If PAD isnot O (zero), then append (B - PAD) O-valued hitstoethe least significant end of SV; a
completion condition is raised: warning —implicit zero-hit"padding.

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

TV istheresult of

SUBSTRING ( SVC || LTDS FROM 1 FOR LTD )

Case:

i) If thelength of TV'isless than the length of SVC, then a completion condition is raised:
warning — strifg’data, right truncation.

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

Replace Syntax Rule)8) d) with:
9) d)-If'SD is afixed-length bit string or variable-length bit string, then let LSV be the value of
BIT_LENGTH(SV) and let B bethe 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 isnot O (zero), then append (B - PAD) O-valued hits to the least significant end of SV; a
completion condition is raised: 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) isnot greater than MLTD, then TV is SVC.
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ii) Otherwise, TV isthe result of
SUBSTRI NG ( SVC FROM 1 FOR M.TD )

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

—Reptace Syntax Rute 1) wittT.

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:

a) If BLSVisequal to LTD, then TV is SV regarded as a bit string with alength ifnbits of BLSV.

b) If BLSVislarger than LTD, then TV isthefirst LTD bits of SV regarded(as a bit string with a
length in bits of LTD, and a completion condition is raised: warning <=String data, right

truncation.

c) If BLSVissmaler than LTD, then TV is SV regarded as a hit'string extended on the right with
LTD - BLSV hitswhose values are al 0 (zero) and a complétion condition is raised: warning —
implicit zero-bit padding.

Replace Syntax 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 a bit string with a length in bits
of BLSV.

b) If BLSVislarger thanMLTD, then TV isthefirst MLTD bits of SV regarded as a bit string with a
length in bits of METD and a completion condition is raised: warning — string data, right
truncation.

5. Rationale: Editorial.
Replace General Rule 16) d) with:
16) _<d)~'If D isTIMESTAMP WITH TIME ZONE, then the UTC component of TV isthe hour, minute,

and second <primary datetime field>s of SV, with implementation-defined rounding or truncation
if necessary, and the time zone component of TV is the time zone displacement of SV.

—6.23value eExpression=>
1. Rationale: Correct the declared data type and value of <value expression primary>.

Replace Syntax Rule 2) with:

2) The declared type of a <value expression primary> is the declared type of the simply contained
<unsigned value specification>, <column reference>, <set function specification>, <scalar subquery>,
<case expression>, <value expression>, <cast specification>, <subtype treatment>, <attribute or
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method reference>, <reference resol ution>, <collection value constructor>, <field reference>,
<element reference>, <method invocation>, or <static method invocation>, or the effective returns
type of the immediately contained <routine invocation>, respectively.

2. Rationale: Correct the declared data type and 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>, <value expression>, <cast specification>, <subtype treatment>, <collection value
constructor>, <field reference>, <element reference>, <method invocation>, <static method
invocation>, <routine invocation>, or <attribute or method reference>.

6.24 <new specification>

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

Replace Syntax Rule 3) with:
3) Case:
a) If the <new specification> is of the form

NEW RN( )

then:
Case:
i)+ If Sdoes not include the descriptor of a constructor method whose method name is equivalent

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> is equivalent to the <new invocation>

RN( ). MNC )

48 © ISO/IEC 2000 — All rights reserved


https://iecnorm.com/api/?name=031379cf71db997a782c676e87e2f48a

ISO/IEC 9075 (parts 1 to 5):1999/Cor.1:2000(E)

b) Otherwise, the <new specification>
NEW RN( al, a2, ..., an)
is equivalent to the <new invocation>

RN(). M\( 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 treatnent> ::=
TREAT <l eft paren> <subtype operand>
AS <target subtype> <right paren>

<subt ype operand> ::= <val ue expression>

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

2. Rationale: Editorial.
Replace Conformance Rule 1) with:

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

6.26 <numeric value expression>
1. Rationale: Editorial.
Replace Genera Rule 5) with:

5) If the most specific type of the result of an arithmetic operation is exact numeric, then

Case:

a) If the operator is not 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 exception — numeric value out of range.
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b) If the operator is division and the approximate mathematical result of the operation represented
with the precision and scale of the result data type loses one or more leading significant digits
after 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 <string value expr ession>
1. Rationale: Include character large object in the description of the effects of <concatenation>.
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{et'D2 be the declared type
of the <character factor>. Let M be the length in characters of D1plus the length in characters of
D2. Let VL be the implementation-defined maximum length of avariable-length character string,
let LOL be the implementation-defined maximum length of,alarge object character string, and let
FL be the implementation-defined maximum length of afixed-length character string.

Case:

i) If the declared type of the <character valtie expression> or <character value expression> or
<character factor> islarge object character string, then 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 value expression> or <character factor> is variable-
length character string, then the declared 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 charaster string, then M shall not be greater than FL and the declared type of the
<concatenation> is fixed-length character string with length M.

b) Otherwise, the declared type of the <character value expression> is the declared type of the
<character factor>.

2. Rationale:Include character 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> rmlrmr"ri\/ply

Case:
a) |If either S1 or 2 isthe 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:
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i) If the most specific type of either S1 or X2 islarge object character string, then let LOL be the
implementati on-defined maximum length of a large object character string.

Case:

1) If Mislessthan or equal to LOL, then the result of the <concatenation> is Swith length
M.

2) If Misgreater 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
truncation.

ii) If the most specific type of either S1 or X is variable-length character 'string, then let VL be
the implementati on-defined maximum length of a variable-length character string.

Case:
1) If Mislessthan or equal to VL, then the result of the'<concatenation> is Swith length M.

2) If M isgreater than VL and the right-most M eharacters of Sare all the <space> character,
then the result of the <concatenation> is thefirst VL characters of Swith length VL.

3) Otherwise, an exception condition istaised: data exception — string data, right
truncation.

iii) 1f the most specific types of both S1 and S2 are fixed-length character string, then the result
of the <concatenation> is S.

6.30 <boolean value expression>

1. Rationale: Correct use of undéfined non-terminal.
Replace Syntax Rule 1) and'2).with:
1) The declared.type of a <nonparenthesized val ue expression primary> shall be boolean.

2) If NQT js specified in a<boolean test>, then let BP be the contained <boolean primary> and let TV be

the contained <truth value>. The <boolean test> is equivalent to:
( NOT ( BPISTV) )

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 value expression primary>, then BVE is not a known-not-null
condition for X.

© ISO/IEC 2000 - All rights reserved

51


https://iecnorm.com/api/?name=031379cf71db997a782c676e87e2f48a

ISO/IEC 9075 (parts 1 to 5):1999/Cor.1:2000(E)

7.1 <row value constructor >

1. Rationale: Specify Syntax Rules for “ contextually typed” terms.

Add the following Syntax Rules:

4-1)—A-<contextualhy-typed-row-value-constructorelerent=Hnmediately-contained-Hi-a-<contextualhy
typed row value constructor> shall not be a <value expression> of the form “<left paren> <value
expression> <right paren>"
NOTE 93.1 — This Rule removes a syntactic ambiguity. A <contextually typed row value constructor>'of this

formis permitted, but is parsed in the form “<left paren> <contextually typed row value constructor |ist> <right
paren>".

4.2) A <contextually typed row value constructor element> immediately contained in a-<eontextually
typed row value constructor> shall not be a <value expression> that is a <row valuie-expression>.
NOTE 93.2 — This Rule removes a syntactic ambiguity, since otherwise a <contextually typed row value
constructor> could be a <row value expression>, and a <row value expression> could.be a <contextually typed
row value constructor>.

4.3) Let CTRVC be the <contextually typed row value constructor>. The declared type of CTRVC isarow
type described by a sequence of (<field name>, <data type>) pairs;corresponding in order to each
<contextually typed row value constructor element> X simply, eontained in 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) Thedegree of a<contextually typed row value'constructor> is the degree of its declared type.

2. Rationale: Supply missing Conformance Rules for <contextually typed row value constructor>
Add the following Conformance Rules:

5) Without Feature F641, “Row.and table constructors’, a <contextually typed row value constructor>
that is not simply contained in a <contextually typed table value constructor> shall not contain more
than one <row value constructor element>.

6) Without Feature F641, “Row and table constructors’, a <contextually typed row value constructor>
shall not be a <row subquery>.

7.3 <table valueconstructor>

1. Rationale: Usethe correct non-terminal symbols.

Replace Conformance Rule 1) with:

1) Without Feature F641 _“ Row and tahle constructors” the <contextual Iy typpd row value pyprpeci an

list> of a <contextually typed table value constructor> shall contain exactly one <contextually typed
row value constructor> RVE. RVE shall be of the form “(<contextually typed row value constructor
element list>)".
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2. Rationale: Supply missing Conformance Rules for <contextually typed table value constructor>
Add 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 constructor> shall contain exactly one <contextually typed
row value constructor> RVE. RVE shall be of the form “(<contextually typed row value constructor
element list>)".

4) Without Feature F641, “Row and table constructors’, conforming SQL language shall not contain-any
<contextually typed table value constructor>.

7.6 <tablereference>

1. Rationale: Use correct containment.
Replace Syntax Rules 1) and 2) with:

1) If a<table reference> TR simply contains a <collection derived table> CDT, then let C be the
<collection value expression> simply contained in CDT, let CN.he the <correlation name> simply
contained in TR, and let TEMP be an <identifier> that is not eqaivalent to CN nor to any other
<identifier> contained in TR.

a) Case
i) If TR specifiesa<derived column listz DCL, then
Case:

1) If CDT specifies WITHORDINALITY, then DCL shall contain 2 <column name>s. Let
N1 and N2 be respectively the first and second of those <column name>s.

2) Otherwise, DChishall contain 1 (one) <column name>; let N1 be that <column name>.
Let N2 be a<c¢olumn name> that is not equivalent to N1, CN, TEMP, or any other
<identifier> contained in TR.

ii) Otherwise, let N1 and N2 be two <column name>s that are not equivalent to one another nor
to GN, TEMP, or any other <identifier> contained in TR.

b) Let RECQP be:

W TH RECURSI VE TEMP ( N1, N2 ) AS
( SELECT C[1] AS NI, 1 AS N2

FROM ( VALUES( 1) ) AS CN
WHERE 0 < CARDI NALITY( C)

UNI ON

SELECT C-MN2+1}AS—NI—N2+1 AS N2
FROM TEMP

WHERE N2 < CARDI NALITY( C)

)
c) Case
i) If TR specifies a<derived column list> DCL, then let PDCLP be:

( b )

© ISO/IEC 2000 — All rights reserved 53


https://iecnorm.com/api/?name=031379cf71db997a782c676e87e2f48a

ISO/IEC 9075 (parts 1 to 5):1999/Cor.1:2000(E)

54

ii) Otherwise, let PDCLP be a zero-length string.
d) Case

i) If CDT specifiesWITH ORDINALITY, then let ELDT be:

2)

2. Rationale: The scope of an exposed table name or correlation name mustinclude the <order by clause> of
a simple table query. Use correct containment.

Replace Syntax Rule 3) with:

3)

3. Ratianale: supply correct rules for equivalency of <table name>s, <query name>s and <correlation
name>s.

Replace Syntax Rules 4) and 5) with:

LATERAL ( RECQP SELECT * FROM TEMP AS CN PDCLP )

ii) Otherwise, let ELDT be:
LATERAL ( RECQP SELECT N1 FROM TEMP AS CN PDCLP )

€) CDT isequivaent to the <lateral derived table> ELDT.

A <correlation name> simply contained in a <table reference> TR is exposed by, TR. A <table or
guery name> simply contained in a <table reference> TR is exposed by TR ifand only if TR does not
specify a <correlation name>.

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 TRisthe'<sglect list>, <where clause>, <group by clause>, and
<having clause> of SC, togetherwith every <lateral derived table> that is smply contained in FC
and is preceded by TR, and every <collection derived table> that is smply contained in FC and is
preceded by TR, and the <join condition> of all <joined table>s contained in SC that contain TR.
If SCisthe <query specification> that is the <query expression body> of a simple table query
STQ, then the scope@f the exposed <correlation name> or exposed <table or query name> also
includes the <ordér by clause> of STQ.

b) Otherwise, the scope clause SC of TRis the outermost <joined table> that contains TR with no
intervening <query expression>. The scope of the exposed <correlation name> or exposed <table
or query name> of TRis the <join condition> of SC and of all <joined table>s contained in SC
that,contain TR.

4)

4.1)

A <table or query name> that is a <table name> that is exposed 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.

A <table or query name> that is a <query name> that is exposed 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 clause as TR, and shall not be equivalent to any
other <table or query name> that is a <query name> that is exposed by a <table reference> with the
same scope clause as TR.
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5) A <correlation name> that 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 identifier> 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> that is a <query name> that is exposed by a <table reference> with the
same scope clause as TR.

4. Rationale: Use correct containment.
Replace Syntax Rules 6) and 7) with:

6) A <table or query 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) If TR simply contains <only spec> OS and the table identified by the <table or query’ name> TN is not
atyped table, then OSisequivalent to TN.

Replace Syntax Rule 11) with:
11) Case

a) If no <derived column list> is specified, then the row type'RT of the <table reference> isthe row
type of its simply contained <table or query name>, <derived table>, <lateral derived table>, or
<joined table>.

b) Otherwise, the row type RT of the <table reférence> is described by a sequence of (<field name>,
<data type>) pairs, where the <field name>.in the i-th pair is the i-th <column name> in the
<derived column list> and the <data type> in the i-th pair is the declared type of the i-th column
of the <derived table>, <joined table>) or <lateral derived table>, of the table identified by the
<table 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 an updatable derived table if and only if the <query
expression> simply contained in TR is updatable.

13) A <derived table>or <lateral derived table> is an insertable-into derived table if and only if the
<query expression> simply contained in TR isinsertable-into.

Replace Syntax Rule/15) c) with:
15) c)If TRimmediately contains a <derived table> or <lateral derived table>, then every updatable
column of the table identified by the <query expression> simply contained in <derived table> or

<lateral derived table> is called an updatable column of TR.

Réplace Syntax Rule 16) with:

16) If the <table or query name> simply contained in <table reference> is not 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> is contained in a <schema definition> S, then the schemaidentified 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 scope” is defined in Subclause 7.12, “<query expression>".
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5. Rationale: Use correct containment and correct the <only spec> and untyped tables.
Replace Access Rule 1) with:
1) If <table reference> simply contains a <table or query name> that is a <table name>, then:

a) Let T bethetableidentified by the <table name> immediately contained in the <table or query
name> simply contained in <table reference>.

b) If Tisabasetable or 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 statement>.

— A <table expression> or <select list> immediately contained in a <select statement: single
row>,

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

— A <value expression> simply contained in a <row value expression> immediately contained
ina<set clause>.

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 least 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> is contained in a <query expression> simply contained in a <view
definition>then the applicable privileges of the <authorization identifier> that owns the view
shall include’'SELECT for at least one column of T.

d) If TR simply contains <only spec> and TR identifies a typed table, then
Case:

i) If <table reference> is contained in a <schema definition>, then the applicable privileges of

the <authorization identifier> that owns the containing schema shall include SELECT WITH
HIERARCHY OPTION on at |least one supertable of T.

ii) Otherwise, the current privileges shall include SELECT WITH HIERARCHY OPTION on at
least one supertable of T.

NOTE 96 — “applicable privileges’ and current privileges are defined in Subclause 10.5, “<privileges>”.
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6. 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>.

7.7 <joined table>

1. Rationales NATURAL joins should be subject to the same syntactic restrictions as <named column join>s.
Provide consistent Syntax Rules for comparison operations.

Replace Syntax Rule 7) c) with:
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 nét-be LOB-ordered or
array_ordered.

2. Rationale: Named column joins implicitly perform <comparison predicate>s, and should be subject to the
same Conformance Rules. Provide consistent Conformance Rules for.comparison operations.

Add the following Conformance Rule:
4.1)  Without Feature S024, "Enhanced structured types’, if NATURAL or <named column join> is

specified, and if C isacorresponding join colun, then the declared type of C shall not be an ST-
ordered type.

7.8 <where clause>

1. Rationale: Clarification.
Replace Syntax Rule 2) with:
2) If a<value expression> directly contained in the <search condition> is a <set function specification>,
then the <where clause> shall 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. Ratienale: Disambiguate BNF non-terminal names; provide a unified treatment of CUBE and ROLLUP.

[fvthe Format, replace the production for <group by clause> with:;

<group by clause> ::= GROUP BY <grouping elenment |ist>

Insert the following production:

<grouping elenment list> ::=
<groupi ng elenment> [ {<comma> <groupi ng el enent>}...]
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In the Format, replace the production for <grouping specification> with:

<grouping elenment> ::=

<ordi nary groupi ng set>
<rollup list>

<cube list>

<groupi ng sets specification>
<grand total>

In the Format, replace the production for <grouping sets list> with:

<grou

GROUPI NG SETS <l eft paren> <grouping set list> <right paren>

Replace the production for <grouping set> with:

<grou

2. Rationale: Extend the restrictions on the use of columns with typesbased on LOB and array types.
Provide consistent Syntax Rules for comparison operations.

Delete Syntax Rule 2).
3. Rationale: Provide a correct, unified treatment ofCUBE and ROLLUP.
Replace Syntax Rule 3) with:
3) Let QS be the <query specification>that simply contains the <group by clause>, and let S, FC, WC,
GBC and HC be the <select ligt>, the <from clause>, the <where clause> if any, the <group by
clause> and the <having claluse> if any, respectively, that are simply 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 comparison operations.

Replace Syntax Rule 5) with:

5) The declared type of a grouping column shall not be LOB-ordered, array-ordered, UDT-EC-ordered,

5¢,“Rationale: Provide a correct, unified treatment of CUBE and ROLLUP

pi ng sets specification> ::=

ping set> ::=
<ordi nary groupi ng set>
<rollup list>
<cube list>
<groupi ng sets specification>
<grand total >

or UDT-NC-ordered.

Insert the f
6.1)

6.2)

6.3)

ollowing Syntax Rules:
A <grouping set list> shall not contain a <grouping sets specification>.

If a<group by clause> simply contains a <grouping sets specification> GSS, then GSS shall be the
only <grouping element> simply contained in the <group by clause>.

Let SL1 be obtained from SL by replacing every <asterisk> and <asterisked identifier chain> using the
syntactic transformations in the Syntax Rules of Subclause 7.12 “<query specification>".
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6.4) A <group by clause> isprimitiveif it does not contain a <rollup list>, <cube list>, <grouping sets
specification>, or <grouping column reference list>, and does not contain both a <grouping column
reference> and an <empty grouping set>.

6.5) A <group by clause> issimpleif it does not contain a <rollup list>, <cube list> or <grouping sets
specification>.

6.6) If GBCisasimple<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) 1f NSGB isO (zero), then GBC isreplaced by
GROUP BY ()
ii) Otherwise:

1) Let SGCR,, ... SGCRygs be an enumeration of the<grouping column reference>s
contained in GBC.

2) GBC isreplaced by
GROUP BY SCCR, , ... , SCCR¢Es

NOTE 101.1 — that is, asimple <group by clause> that is not primitive may be transformed into
aprimitive <group by clause> by.deleting all parentheses, and deleting extra <comma>s as
necessary for correct syntax. If there are no grouping columns at al (for example, GROUP BY (),
() thisistransformed to the€anonical 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 SLNEW EC_WC GBC HCNEW
Replace Syntax Rules ), 8), 9), 10) and 11) with;

7 If RL isa<rollup list>, then let GCR, range over the n <grouping column reference>s contained in RL.
RL s equivalent to

GROUPI NG SETS (

( GR, R, , ..., CCR, ),

( GR, , GR, , ..., GCR.,),
( GR, . GR, . ... CR,).
&R ),

(
()
)
NOTE 102 — The result of the transform isto replace RL with a <grouping sets specification> that contains a
<grouping set> for every initial sublist of the <grouping column reference list> of the <rollup list>, obtained by

dropping elements from the right, one by one, and regarding <empty grouping set> as the shortest such initial
sublist.
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8) If CL isa<cube list>, then let GCR, range over the n <grouping column reference>s contained in CL.
CL istransformed as follows:

a LetM=2"-1.

b) For eachi between O (zero) and M:

i) Let BSL, bethe <hit string literal> containing n <bit>s whose binary value isi.
if) For each j between 1 (one) and n, let B;; be the j-th <bit>, counting from left to right, imBSL,.
iii) For each j between 1 (one) and n, let GSLCR; be
Case:
1) If B, is0 (zero), then the zero-length string.
2) 1fB;is1(one), and B, is 0 (zero) for al k < j, then GCR.
3) Otherwise, <comma> GCR.
iv) Let GSL, be the <ordinary grouping set>
( GSLCR ; GSLCR , ... GSLCR , )
c) CLisequivalent to:

GROUPI NG SETS ( GSL,,, GSLy; . . . GSL,)

NOTE 103 — The result of the transform isto replace CL with a <grouping sets specification> that contains a
<grouping set> for al possible subsets.of.the set of grouping columnsin the <grouping column reference list> of
the <cube list>, including <empty grouping set> as the empty subset with no grouping columns. For example,
CUBE (A, B, C) isequivaent to;

GROUPI NG SETS (/* BSL; */

( A B O, L¥ 111 */
(A B ), [* 110 */
( A o [* 101 */

( A ). /* 100 */

( B, 'O, [* 011 */

( B ), /* 010 */

( 0, /* 001 */

( ) /* 000 */

)

9) If <grouping sets specification> GSSA simply contains another <grouping sets specification> GSSB,
then GSSA is transformed as follows:

a) Let NA bethe number of <grouping set>s simply contained in GSSA, and let NB be the number of
<grouping set>s simply contained in GSSB.

b) Let GSA be an enumeration of the <grouping set>s simply contained in GSSA, for i between 1
(one) and NA.

c) Let GSB, be an enumeration of the <grouping set>s simply contained in GSSB, for i between 1
(one) and NB.

d) Let k be theindex such that GSSB = GSA,.
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€e) GSHAisequivalent to:

GROUPI NG SETS

( GSA, , GSA, , ... GSA., ,
GSB, , ... , GSBy,
GSAG: , ..., GSAu

)

NOTE 103.1 — Thus the nested <grouping sets specification> is removed by simply “promoting”
each of 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
nested in another <grouping set specification>, as well as any <rollup list> and-any <cube list>.
NOTE 103.2 — Asaresult, CGBisalist of two or more <grouping set>s, each-of which is an <ordinary
grouping set>, an <empty grouping set> or a <grouping sets specification> that,centains only <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> GSthat is an <ordinary grouping/set> or an <empty grouping set> is
replaced by the <grouping sets specification>:

GROUPI NG SETS ( GS)
NOTE 103.3 — Asaresult, CGB s alist of twa/or more <grouping sets specification>s.

c) Let GSSX and GSSY be the first two <grouping sets specification>sin CGB. CGB is transformed
by replacing GSSX <comma> GSSY asfollows:

i) Let NX be the number of £grouping set>sin GSSX and let NY be the number of <grouping
set>sin GSSY.

i) 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()be the number of <grouping column reference>sin GSX, and let MY(i) be the
numberof <grouping column reference>sin GSY,.

NOTE 103.4 — If GSX; is <empty grouping set>, then MX(i) is O (zero); and similarly for GSY'i.

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,.

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
( GCRXy 1+ ... , GCRX,wmqa, GCRYp; , ... , GCRY, w )

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).
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vi) CGB istransformed by replacing GSSX <comma> GSSY with:

GROUPI NG SETS

( GSTyy, ... GST, .
GST,:, ... GST,py
GSTae: » - .. GSTyyny

)

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 ( ( AL B), ( C) ),
GROUPING SETS ( ( X Y), (1))

istransformed to.

GROUP BY GROUPI NG SETS (
(A B X Y),

(A B),
(G X Y) (C))

d) The previous subrule of this Syntax Rule is applied repeatedly-until CGB consists of asingle
<grouping sets specification>.

11)  If <grouping specification> consists of a single <grouping-sets specification> GSSthat contains only
<ordinary grouping set>s or <grand total>, then:

a) Let mbe the number of <grouping set>seontained in GSS.
b) LetGq,1<=i<=m, range over thegrouping set>s contained in GSS,
c) Let p bethe number of distinct'<column reference>s that are contained in GSS.

d) Let PC bean ordered list'of these <column reference>s ordered according to their left-to-right
occurrence in the list.

€) LetPC,1<=k<=p, bethek-th <column reference> in PC.
f) Let DTPC, bethe declared type of the column identified by PC,.
g) LetCNPC, be the column name of the column identified by pq..
h)+-For each GS:
i) If GSisa<grand total>, then let n(i) be 0 (zero). If GSis 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 reference list>.

i) Let GCR,1<=j <=n(i), range over the <grouping column reference>s contained in GS.
iii) Case:
1) If GS isan <ordinary grouping set>, then

A) Transform SL1 to obtain 9.2, and transform HC to obtain HC2, asfollows:
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For every PC,:

If thereisno j such that PC, = GCR,;, then make the following replacementsin SL1
and HC:

1) Replace each <derived column>in SL1 that is a <column reference> that
references PC, by:

CAST ( NULL AS DTPC, ) AS CNPC,

I1) Replace each <column reference> in SL1 and HC that references PC, and.thet is
not an entire <derived column> by:

CAST ( NULL AS DTPC, )

I11) Replace each <grouping operation> in SL1 and HC that contaihs a <column
reference> that references PC, by the <literal> 1 (one).

B) Transform 9.2 to obtain SLNEW, and transform HC2:te obtain HCNEW by replacing
each <grouping operation> that remainsin SL.2 and HC2 by the <literal> 0 (zero).

NOTE 103.7 — Thusthe value of a <grouping opérétion> is 0 (zero) if the grouping column
referenced by the <grouping operation> is amongjthe GCR,; and 1(one) if it is not.

C) Let GSQL, be:
SELECT SLNEW FC WC

GROUP BY GCR, 1, ...{JCR .
HCNEW

2) If Gy isa<grand total>, then
A) Transform S_1.to'obtain SLNEW, and transform HC to obtain HCNEW, as follows:
For everyk, 1 <= k<=p:

1. (Replace each <derived column>in SL1 that is a <column reference> that
references PC, by:

CAST( NULL AS DTPC, ) AS CNPC,

I1) Replace each <column reference> in SL1 and HC that references PC, and that is
not an entire <derived column> by:

CAST ( NULL AS DTPC, ) AS CNPC,

I11) Replace each <grouping operation> that contains a <column reference> that

of Dol 4o Lie 1 a4 /£ Y
ICITITIILCS T Uy TIE SIS A L (UI'C).

B) Let GSSQL, be:

SELECT SLNEW FC WC
GROUP BY ( )
HONEW
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i) QSisequivalent to:

GSSQ,
UNI ON ALL
GSSQ,
UNI ON ALL

UNI ON ALL
GSsQL,

Delete Syntax Rule 12).

6. Rationale: Adapting the Conformance Rules of <group by clause> to the Feature name andbroader scope
of Feature T431, "Extended grouping 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 total>.

7. Rationale: Provide consistent Conformance Rules for comparison gpérations.
Replace Conformance Rule 3) with:

3) Without Feature S024, “Enhanced structured types’ ,»a grouping column shall not be of an ST-ordered
declared type.

8. Rationale: Adapting the Conformance Rules of:<group by clause> to the Feature name and broader scope
of Feature T431, "Extended grouping capabifities’.

Add the following 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>.
Add the following’Conformance Rules:

1) Without Feature T301, "Functional dependencies’, each column reference directly contained in the
<search condition> shall be one of the following:

a) an unambiguous reference to a grouping column 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 <set function specification>.
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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.

el P Bt il
REPIALT OyTIlaA RUIT 9) WILTT.

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.

2. Rationale: Clarify which <value expression>s are meant.
Replace Syntax Rule 10) with:

10) Each column reference directly contained in each <value expression> simply'contained in the <select
list> and each column reference contained in a <set function specification>directly contained in each
<value expression> simply contained in the <select list> shall unambiguously reference a column of
T.

3. Rationale: Additional circumstance for indeterminacy.

Replace Syntax Rule 11) d) ii) with:

11) d) ii) Thefunctiona dependency G O C, where Gisthe set consisting of the grouping columns of
T, holdsinT.

4. Rationale: Clarify which <value expression>s are meant.
Replace Syntax Rule 13) with:

13) If Tisagrouped table, thenletG be the set consisting of every column referenced by a <column
reference> contained in the<group by clause> immediately contained in <table expression>. In each
<value expression> contained in the <select list>, each <column reference> that references a column
of T shall reference same column C that is functionally dependent on G or shall be contained in a <set
function specification>.

5. Rationale: Clarifywhich <value expression>s are meant.
Replace Conformance Rule 3) with:
3) Without Feature T301, “Functional dependencies’, if T isagrouped table, then in each <value

expression> contained in the <select list>, each <column reference> that references a column of T
shall reference a grouping column or be specified in a <set function specification>.

Iy Rationale: Provide caonsistant Conformance Rules for compnarison-onerations
- at-oRa-e— oWV e-GoRSISteRt--0RBHRaRGE-~UHESHOI-GoMPaHSOR-0perat-oRs:

Replace Conformance 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 or implied.
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7.12 <query expression>

1. Rationale: Provide consistent Syntax Rules for comparison operations.

Replace Syntax Rule 11) c) with:

DI_A AN

DISTINCT or INTERSECT ALL, then the declared type of each column of T1 and
be LOB-ordered, array-ordered, UDT-EC-ordered, or UDT-NC-ordered.

T2 aI | not

Delete Syntax Rules 21) and 22).
2. Rationale: Provide consistent Conformance Rules for comparison operations.
Replace Conformance Rule 8) with:
8) Without Feature S024, “Enhanced structured types’, if any column in thetresult 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.

8.2 <comparison predicate>

1. Rationale: Provide consistent Syntax Rules for comparison operations.
Replace Syntax Rule 5) a) with:

5) a) 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 equals operator>.

2. Rationale: Comparison forms and categories do not have to be the same throughout a subtype family.
Replace NOTE 126 with:

NOTE 126 — The comparison form and comparison categories included in the user-defined type descriptors of both
UDT1 and UDT2 are constrained to be the same, and the same as those of all their supertypes. If the comparison
category is either STATE0r"RELATIVE, then the comparison functions of UDT1 and UDT2 are constrained to be
equivaent; if the comparison category is MAP, they are not constrained to be equivalent.

3. Rationale: SR5)'b) i) 2) wasincorrectly nested.
Delete Syntax'Rule 5) b) i) 2).
DeleteSyntax 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 common supertype.
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4. Rationale: clarify that the choice of an ordering function is not determined by subject routine
determination rules.

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

1) b) iii) 1) If the comparison category of UDT, is MAP, then let HF1 be the <routine name> with
explicit <schema name> of the comparison function of UDT, and let HF2 be the <routine
name> with explicit <schema name> of the comparison function of UDT,.. If HF1isan
SQL-invoked function that is a method, then let HFX be X.HF1; otherwise, let HFX be
HF1 ( X). If HF2 is an SQL-invoked function that is a method, then let HFY be Y.HFZ;
otherwise, let HFY be HF2 ( Y).

X <compop>Y
has the same result as
HFX <comp op> HFY
Replace General Rule 1) b) iii) 2) A) with:

1) b) iii) 2) A) Let RF bethe <routine name> with explicit <schema name> of the comparison
function of UDT,,.

5. Rationale: Editorial - typographical error.
Replace General Rule 4) with:

4) The comparison of two binary string values, X and Y, is determined by comparison of their octets with
the same ordinal position. If X; and Y; are.the values of the i-th octets of X and Y, respectively, and if
L, isthelength in octets of X and L, isthe length in octets of Y, then X isequal to Yif and only if L, =
L,andif X =Y, for dl i.

6. Rationale: Provide consistent Coffermance 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 type of a
<row value expression> that is ssmply contained in a <comparison predicate> shall be of aLOB-
ordered deglared type.

Replace Conformance Rule 2) with:
2) Without Feature S024, “Enhanced structured types’, no field of the declared type of a <row value

expression> that is simply contained in a <comparison predicate> shall be of a declared type that is
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 is simply contained in a <between predicate> shall be of a declared type that is ST-
ordered.

© ISO/IEC 2000 — All rights reserved 67


https://iecnorm.com/api/?name=031379cf71db997a782c676e87e2f48a

ISO/IEC 9075 (parts 1 to 5):1999/Cor.1:2000(E)

68

8.4 <in predicate>

1. Rationale: Resolve an ambiguous case, in which <in predicate value> might be interpreted either asa
<table subquery> or as a <scalar subquery>, by choosing the former interpretation.

Addthefottowimng-Syntax Rute:

0.1) If <invauelist> consists of asingle <row value expression>, it shall not be a <scalar subquery>
2. 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 declared type.

3) Without Feature S024, “Enhanced structured types’, no field of the'declared row type of a <row value

expression> or a <table subquery> that is ssmply contained in an'<in predicate> shall be of an ST-
ordered declared type.

8.6 <similar predicate>

1. Rational: “P” isreferenced in General Rules5) a), 6).€), 6) g), and 6) i) but is not defined.
Replace General Rule 5) a) with:

5) a) If the enumeration is specified.inthe form “<character specifier> <minus sign> <character
specifier>", then the set of all characters that collate greater than or equal to the character
represented by the left <character specifier> and less than or equal to the character represented by
the right <character specifier>, according to the collating sequence of the pattern PCV.

Replace General Rule 6) €) with:;

6) €) L (<percent>))

istheset of all strings of any length (zero or more) from the character set of the pattern PCV.
Replace General;Rule 6) g) with:

6) 0) L (<underscore>)

isthe set of all strings of length 1 (one) from the character set of the pattern PCV.

Replace Genera Rule 6) i) with:
6) i) L (<left bracket> <circumflex> <character enumeration> <right bracket>)

isthe set of all strings of length 1 (one) with characters from the character set of the pattern PCV
that are not contained in the set of characters in the <character enumeration>.
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2. Rationale: Provide consistent Conformance Rules for comparison operations.
Add the following Conformance Rule:

2) Without Feature T042, “ Extended LOB data type support”, a <character value expression> contained
ina<similar predicate> shall not be of declared type CHARACTER LARGE OBJECT.

8.8 <quantified comparison predicate>

1. Rationale: Provide consistent Conformance Rules for comparison operations.
Replace the Conformance Rules 1) and 2) with:
1) Without Feature T042, “ Extended L OB data type support”, no field of the declaredxow 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 structured types’, no field of the declared row type of a <row value
expression> shall be of an ST-ordered declared type.

8.10 <unique predicate>

1. Rationale: Clarify that unordered types do not support <uniqué 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 type.
2. Rationale: Provide consistent Syntax Rulesfor comparison operations.
Add the following Syntax Rule;

2) The declared type of a cetumn identified by a <column name> in the <unique column list> shall not
be LOB-ordered, array-ordered, UDT-EC-ordered, or UDT-NC-ordered.

3. Rationale: Use the nation of distinct rather than equality
Replace Genera Rule:2) with:
2) If there‘are no two rowsin T such that the value 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 the result of the <unique

predicate> is true; otherwise, the result of the <unique predicate> isfalse.

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.
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8.11 <match predicate>

1. Rationale: Editorial - typographical error.

Replace Syntax Rule 1) with:
1) Therow tvpne-of the <row valiie exnrassion> and-the row tvne of the <tahle stibauens> shall ha.
=+5 +HASGWHY P HA FOW A PHESSHOR—=—aRE-HIe-BWHY P HA 228 g Y—=-SRaH-b!
comparable.

2. 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'réstilt of the <table

subquery> shall be of an ST-ordered declared type.

3) Without Feature T042, “ Extended L OB data type support”, no field of-thedeclared row type of the
<row value expression> shall be of a LOB-ordered declared type.

8.12 <overlaps predicate>

1. Rationale: Create a separate Feature for <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: Use the notion of distinct.
Replace General Rules 1), 2) and-3) with:
1) Theresult of <distinct predicate> istrue if the value of <row value expression 3> is distinct from the
value of <row value expression 4>; otherwise the result isfalse.
NOTE 1361 — “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’, no field of the declared row type of either <row

value exprmci on> shall be of an ST-ordered declared type

3) Without Feature T042, “ Extended L OB data type support”, no field of the declared row type of either
<row value expression> shall be of a LOB-ordered declared type.
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9.0 Determination of identical values

1. Rationale: Specify the meaning of “ identical”
Source: BHX-049R3

Insert the following subclause:

9.0 Determination of identical values

Function
Determine whether two instances of values are identical, that isto say are occurrences 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 — This subclause is invoked impliitly wherever the word identical is used of two values.
2) Case:
a) If V1and V2 areboth null, thenwW1 isidentical to V2.
b) If V1isnull and V2 isnotdull or V1isnot null and V2 isnull, then V1 isnot identical to V2.
c) If V1and V2 are of eomparable predefined types, then
Case:
i) 1f\Vland V2 are character stringsthen
Case:

1) If V1isnot distinct from V2 and CAST (V1 ASBIT (BIT_LENGTH (V1)) isnot
distinct from CAST (V2 ASBIT (BIT_LENGTH (V2)), then V1 isidentical to V2.

2) Otherwise, V1 isnot identical to V2.

ii) If V1and 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 areof constructed types, then

Case:
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i) If V1and V2 arerows and their respective fields are identical, then V1 isidentical to V2.

i) If V1and V2 are arrays and have the same cardinality and elementsin the same ordinal
position in the two arrays are identical, then V1 isidentical to V2.

iii) If V1 and V2 arereferences and V1 is not distinct from V2, then V1 isidentical to V2.

9.1 Retrieval assgnment

1

Replace Syntax Rule 3) b) with:

9.3 Data types of.results of aggregations

1

Replace’Syntax Rule 3) i) with:

iv) Otherwise, V1 isnot identical to V2.
€) 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 typeis SDT and the results of SDT (V) and
DT (V2) areidentical, then V1isidentical to V2.

ii) If MST isastructured type and, for every observer function O defined-for MST, the results of
theinvocations O (V1) and O ( V2) areidentical, then V1 isidentica to V2.

iii) Otherwise, V1 isnot identical to V2.
f) Otherwise, V1isnotidentical to V2.
Conformance Rules

None.

Rationale: Restore the facility of assignments involving character stringsif there is a user-defined cast
function.

3) b) Otherwise, the declared type of V shall be a mutually assignable character string type or an
appropriate user=defined cast function UDCF shall be availableto assign Vto T.

Rationale; Editorial.

i) If any datatype in DTSis arow type, then each data type 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 datatype is arow defined by an ordered sequence of (<field name>, data type)
pairs FD, , where data type is the data type resulting from the application of this Subclause to the set
of datatypes of fieldsin the same ordinal position as FD; in every row type in DTS and <field name>
is determined as follows:

Case:

i) If the names of fieldsin the same ordinal position as FD; in every row typein DTSis F, then the
<field name> in FD, isF.
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ii) Otherwise, the <field name> in FD; is implementation-dependent.
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 isia possibly
candidate routine for RI (henceforth, simply “possibly candidate routine”) if R is.an-SQL-invoked
procedure and the <qualified identifier> of the <routine name> of Ris equivalentto the
<qualified identifier> of RN.

b) If Rl isimmediately contained in a <method selection>, then an SQL<invoked routine Risa
possibly candidate routine for Rl if Ris an instance SQL -invoked-method and the <qualified
identifier> of the <routine name> of Ris equivalent to the <qualified identifier> of RN.

¢) If Rl isimmediately contained in a <constructor method selection>, then an SQL-invoked routine
Risapossibly candidate routine for RI if Risan SQLfinvoked constructor method and the
<qualified identifier> of the <routine name> of R is'equivalent to the <qualified identifier> of RN.

d) If Rl isimmediately contained in a <static method selection>, then an SQL-invoked routineRisa
possibly candidate routine for RI if Ris astatic SQL-invoked method and the <qualified
identifier> of the <routine name> of R is€quivalent to the <qualified identifier> of RN and MSD
isincluded in a user-defined type descriptor for UDTSM or for some supertype of UDTSM.

€) Otherwise, an SQL-invoked routine R is a possibly candidate routine for Rl if Risan SQL-
invoked function that is 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) YA) ‘If the declared type of P; is a user-defined type, then:
1) Let ST, be the set of subtypes of the declared type of A, .
I1) Thetype designator of the declared type of P, shall be in the type precedence list
of the data type of sometypein ST; .
NOTE 149 — “type precedence list” is defined in Subclause 9.5, “ Type precedence list
determination”.

3/ “~Rationale: Correct namespace problems associated with methods used to initialize newly-constructed
structured type values,

Replace Syntax Rule 7) b) i) 1) 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.

© ISO/IEC 2000 — All rights reserved 73


https://iecnorm.com/api/?name=031379cf71db997a782c676e87e2f48a

ISO/IEC 9075 (parts 1 to 5):1999/Cor.1:2000(E)

4. Rationale: Editorial.
Replace Syntax Rule 7) b) i) 2) C) 11) with:

7 b) i) 2) C) Il) If theroutine descriptor of R1 includes a STATIC indication, then thereisno
other invocable routine R2 for which the user-defined type described by the user-
defined type descriptor that includes the routine descriptor of R2 is a subtype of
the user-defined type described by the user-defined type descriptor that includes
the routine descriptor of R1.

5. 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 méthod selection> or
a <constructor method selection>, then let DP be TP.

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

Replace Syntax Rule 9) with:

9) If SRisaconstructor function, then Rl shall be simply contained in a <new invocation>.
7. Rationale: Change "user-defined data type" to "user-defined type".
Replace General Rule 2) b) iii) 1) A) IV) with:

2) b) iii) 1) A) IV) Thedeclared typerof PM, ,2<j < N, is compatible with the declared type of PSR.
NOTE 152 —&R’is an element of the set SM.

8. Rationale: Clarify the semantics af. SQL-data access indication.
Replace General Rule 6) €) 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 SQL-data
not permitted.

1) 1T the SQL-0ala access Indication of C3C Speciies possibly reads SQL-data and R possibly
modifies SQL-data, then:

1) If Risan external routine, then an exception condition is raised: external routine
exception — modifying SQL-data not permitted.

2) Otherwise, an exception condition is raised: SQL routine exception — modifying SQL-
data not permitted.
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Add the following General Rule:
6) e.l) Case:

i) If Rdoes not possibly contain SQL, then set the SQL-data accessindication in the routine
execution context of RSC to does not possibly contain SQL.

ii) If Rpossibly contains SQL, then set the SQL -data access indication in the routine execution
context of RSC to possibly contains SQL.

iii) If Rpossibly reads SQL-data, then set the SQL -data access indication in the routine éxecution
context of RSC to possibly reads SQL -data.

iv) If R possibly modifies SQL-data, then set the SQL -data access indication inihe routine
execution context of RSC to possibly modifies SQL-data.

Delete General Rule 7).

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

Replace General Rule 8) a) with:

8) a) If Risan SQL-invoked method whose routine descriptor does not include a STATIC indication
and if CPV, isthe null value, then:

i) Let RV bethenull value.

ii) If Risamutator, then an exception condition is raised: data exception — null instance used
in mutator function.

10. Rationale: Clarify the semantics of SQL-data access indication.
Replace Genera Rule 8) ¢) iv) with:

8) c) iv) If the SQL-data accessindication 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 SQL-statement that possibly reads SQL -data, or an attempt is made to execute an SQL-
statement that possibly modifies SQL -data, then an exception condition is raised: SQL
routine exception — reading SQL-data not permitted.

11. Rationate: ‘Clarify the semantics of SQL-data access indication.

Replace General Rule 8) ¢) v) with:

8) c) V) Ifthe SQL-data accessindication of RSC specifies possibly reads SQL -data, and, before the
comptetionmof the execution of the <SQLToutime body> Of R, am atempt IS made t0 execute
an SQL statement that possibly modifies SQL -data, then an exception condition is raised:
QL routine exception — modifying SQL-data not permitted.
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12. Rationale: Fix the 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 isthe SQL
indicator argument corresponding to CPV_ on.q-

13. Rationale: Fix the 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) 2) B) with:

9) b) i) 2) B) Foriranging from PN+1to PN+N, thei-th entry in ESPL is the SQICindicator
argument corresponding to CPV, .

14. Rationale: Clarify the semantics of SQL-data access indication.
Add the following Genera Rule:
9) f) i) 2.1) If the SQL-data access indication of RSC specifies-does not 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.i's raised: external routine exception —
containing SQL not permitted.

15. Rationale: Clarify the semantics of SQL-data access ifidication.

Delete General Rule 9) f) iii) 4).

16. Rationale: Clarify the semantics of SQL-data access indication.

Replace General Rule 9) f) iii) 5) with:

9) f) iii) 5) If the SQL-dataaccessindication of RSC specifies possibly contains SQL, and, before the
completion‘ef‘any execution of P, an attempt is made to execute an SQL -statement that
possibly teads SQL-data, or an attempt is made to execute an SQL -statement that possibly
modifies SQL -data, then an exception condition is raised: external routine exception —
reading SQL-data not permitted.

17. Rationale: Clarify the semantics of SQL-data access indication.
Replace Geferal Rule 9) f) iii) 6) with:

9) f) iii) 6) If the SQL-data accessindication of RSC specifies possibly reads SQL-data, and, before

the compl etion 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
exceptiom—modifyimg SQL-data ot permitted:

18. Rationale: Check for the most specific type of the returned value from type-preserving functions.
Replace General Rule 10) with:
10) Case

a) If Risan SQL-invoked function, then:
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i) If Ristype preserving, then:

1) Let MAT be the most specific type of the value of the argument substituted for the result
SQL parameter of R.

2) If the most specific type of RV is not compatible with MAT, then an exception condition is
raised: data exception — most specific type mismatch.

ii) Let ERDT be the effective returns data type of the <routine invocation>.

iii) Let the result of the <routine invocation> be the result of assigning RV to atarget of declared
type ERDT according to the rules of Subclause 9.2, “ Store assignment”.

b) Otherwise, for each SQL parameter P; of Rthat is an output SQL parameter or oth an input SQL
parameter and an output SQL parameter, let TS be the <target specification>of-the
corresponding <SQL argument> A,.

Case:

i) If TSisa<host parameter specification>, then CPV, is assighed to TS according to the rules
of Subclause 9.1, “Retrieval assignment”.

i) If TS isthe <SQL parameter name> of an SQL parameter of an SQL-invoked routine, then
CPV, isassigned to TS according to the rules of.Subclause 9.2, “ Store assignment”.

19. Rationale: Ensure that the complete result set is available for scrollable cursors
Replace General Rulell) e) with:
11) e Case
i) If FRCN, isascrollableweursor, then let NXT,, 1 <i < RTN, be 1 (one).

i) Otherwise, let NXT;,1 <i < RTN, be the ordinal number of the row of RS that would be
retrieved if the following SQL -statement were executed:

FETCH(NEXT FROM FRCN | NTO .
10.5 <privileges>

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

Replace Conformance Rule 9) with:

Q) \Without Eeature. IZAR'I’ “Named character setg’ in-conformi ng Q{QI lanauagce._an (nhj ect name> ghall
~J ~ 7

not specify CHARACTER SET.
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10.6 <character set specification>

1. Rationale: Align Syntax Ruleswith the Concepts.

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: 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 language shall not contain a
<character set specification>.

10.7 <specific routine designator >

1. Rationale: Usethe correct BNF (<user-defined type name> instead of <usersdefined type>).

In the Format, replace the production for <specific routine designator> with:

<specific routine designator> ::=
SPECI FI C <routine type> <specific nane>
| <routine type> <nenber nanme> [ FOR.<user-defined type name> ]

2. Rationale: Correct namespace problems associatedWwith 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
| [ I NSTANCE |.(STATIC | CONSTRUCTOR ] METHOD

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

Replace Syntax Rule’2) with:

2) H <routine type> specifies METHOD and neither INSTANCE nor STATIC nor CONSTRUCTOR is
specified, then INSTANCE isimplicit.

4, \_Rationale: use the correct 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 incorrectly used concept of data type identity of routine parameters with the concept of data type
compatibility.

Replace Syntax Rule 3) with:
3) If a<member name> MN is specified, then:

a) |f <user-defined type name> is specified, then <routine type> shall specify METHOD. If
METHOD is specified, then <user-defined type name> shall be specified.

78 © ISO/IEC 2000 — All rights reserved


https://iecnorm.com/api/?name=031379cf71db997a782c676e87e2f48a

ISO/IEC 9075 (parts 1 to 5):1999/Cor.1:2000(E)

b) 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 that is not an SQL-invoked method in the schema identified by SN whose
<schema qualified routine name> is RN such that for all i the declared type of itsi-thySQL
parameter is compatible with the i-th <data type> in the <data type list> of MN. 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 the schema identified by SN whose <schema qualified routine name> is RN
such that for all i the declared type of itsi-th SQL parameter is compatible with thei-th
<data type> in the <data type list> of MN. The <specific routine designator> identifies
that SQL-invoked function.

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 type identified by <user-defined type name> such that for al i, the declared data
type of itsi-th SQL parameter is‘eompatible with the i-th <data type> in the <data
type list> of MN. The <specific.routine designator> identifies that static SQL -invoked
method.

B) If CONSTRUCTOR jsspecified, then there shall be exactly one SQL-invoked
constructor method'of the type identified by <user-defined type name> such that for
al i, the declared\data type of itsi-th SQL parameter in the unaugmented <SQL
parameter declaration list> is compatible with the i-th <data type> in the <data type
list> of MIN."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> such that for al i, the declared data type of its
i-th SQL parameter in the unaugmented <SQL parameter declaration list> is
compatible with the i-th <data type> in the <data type list> of MN. The <specific
routine designator> identifies that SQL-invoked method.

4) If <routine type> specifies ROUTINE, then there shall be exactly one SQL-invoked
routine in the schema identified by SN whose <schema qualified routine name> is RN
such that for all i the declared type of itsi-th SQL parameter is compatible with thei-th
<data type> in the <data type list> of MN. The <specific routine designator> identifies

thatr SQL=MvVoKed ToutiTE.
ii) Otherwise:
1) If <routine type> specifies FUNCTION, then there shall be exactly one SQL-invoked

function in the schema identified by SN whose <schema qualified routine name> is RN.
The <specific routine designator> identifies that SQL-invoked function.
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2) If <routine type> specifies PROCEDURE, then there shall be exactly one SQL -invoked
procedure in the schema identified by SN whose <schema qualified routine name> is RN.
The <specific routine designator> identifies that SQL -invoked procedure.

3) If <routine type> specifies METHOD, then

Case:

5. Rationale: Correct namespace problems associated with methods used to initialize newly-constructed
structured type values.
Replace Syntax Rule 4) with:

10.12 Execution-of triggers

1

Replace.General Rule 4) b) with:

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>. The <specific routine
designator> identifies that static SQL-invoked method.

B) If CONSTRUCTOR is specified, then there shall be exactly one SQL-ihvoked
constructor method of the user-defined type identified by <user-defified type name>.
The <specific routine designator> identifies that SQL -invoked conistructor method.

C) Otherwise, there shall be exactly one instance SQL -invoked method of the user-
defined type identified by <user-defined type name> that isinot a static SQL -invoked
method. The <specific routine designator> identifiesthat ' SQL-invoked method.

4) If <routine type> specifies ROUTINE, then there shal-be exactly one SQL -invoked
routine in the schemaidentified by SN whose <schiema qualified routine name> is RN.
The <specific routine designator> identifies that SQL -invoked routine.

4) If FUNCTION is specified, then the SQL-invoked routine that is identified shall be an SQL-invoked
function that is not an SQL-invokedhmethod. If PROCEDURE is specified, then the SQL-invoked
routine that isidentified shall be:an SQL-invoked procedure. If STATIC METHOD is specified, then
the SQL-invoked routine that.iSidentified shall be a static SQL-invoked method. If CONSTRUCTOR
METHOD is specified, then'the SQL-invoked routine shall be an SQL-invoked constructor method. If
INSTANCE METHOD"is specified or implicit, then the SQL-invoked routine shall be an instance
SQL -invoked methad.-If ROUTINE is specified, then the SQL-invoked routine that is identified is
either an SQL-invoked function or an SQL-invoked procedure.

RationalexEditorial.

4) b) If the execution of TSSis not successful, then an exception condition is raised: triggered action
pym:ptinn The pyr‘plntinn information associated with TSSis entered into the dimdnndir‘c areaina

location other than the location corresponding to condition number 1 (one).
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10.13 Execution of array-returning functions

1. Rationale: Editorial.

Replace General Rule 6) with:

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 correspondences table be Table 18, “Data type
correspondences for Ada’, Table 19, “Data type correspondences for C”, Table 20, Data type
correspondences for COBOL”, Table 21, “Data type correspondences for Fortran® ;- Fable 22,
“Data type correspondences for MUMPS’, Table 23, “Data type correspondencesfor Pascal”, or
Table 24, “Datatype correspondences for PL/I”, respectively. Refer to the two €olumns of the
operative data type correspondences table as the “ SQL datatype” column‘and the “host data
type”’ column.

b) Fori varying from 1 (one) to EN, the <data type> DT, of PD, isthe-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,.

¢) Thevaueof PD, isset to the value of ESP,.
Replace General Rule 8) a) with:

8) a) Pisexecuted with alist of EN parametefs PD; whose parameter names are PN; and whose values
are set asfollows:

i) Depending on whether the Janguage of R specifies ADA, C, COBOL, FORTRAN, MUMPS,
PASCAL, or PLI, let the operative data type correspondences table be Table 18, “Data type
correspondences for Ada’, Table 19, “Data type correspondences for C”, Table 20, “Data
type correspondencesfor COBOL”, Table 21, “Data type correspondences for Fortran”,
Table 22, “ Datatype correspondences for MUMPS’, Table 23, “ Data type correspondences
for Pascal”,or_Table 24, “ Data type correspondences for PL/I”, respectively. Refer to the two
columns Gf the operative data type correspondences table as the “ SQL data type”’ column and
the “host.data type”’ column.

i) Aori 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,.

Cc) 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 dataitem to 1 (one) (indicating close call).
Replace General Rule 9) with:

9) If the call type dataitem 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 correspondences table be Table 18, “Data type
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correspondences for Ada’, Table 19, “Data type correspondences for C”, Table 20, “Data type
correspondences for COBOL”, Table 21, “Data type correspondences for Fortran”, Table 22,
“Data type correspondences for MUMPS’, Table 23, “Data type correspondences for Pascal”, or
Table 24, “Datatype correspondences for PL/I”, respectively. Refer to the two columns of the
operative data type correspondences table as the “ SQL datatype” column and the “host data
type”’ column.

b) Fori 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,.

¢) Thevaueof PD, isset to the value of ESP,.

11.1 <schema definition>

1. Rationale: Remove redundant item. <grant role statement> is defined in <grant statement>.

In the Format, replace the production for <schema element> with:

<schema el enent> ::=
<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 statenment>
| <role definition>
| <user-defined cast _-definition>
| <user-defined ordefing 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-schema Sin a catalog. Sincludes:
a)%~A schema name that is equivalent to the explicit or implicit <schema name>.

b) A schema authorization identifier that is equivalent to the explicit or implicit <authorization
identifier>.

Ty A CHemacharacter setTame that s equivatent to theexphicitor impticit <schemacharacter et
specification>.

d) A schema SQL-path that is equivalent to the explicit or implicit <schema path specification>.
€) The descriptor created by every <schema element> of the <schema definition>.

Delete General Rule 4).
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3. Rationale: Remove redundant item. <grant role statement> is defined in <grant statement>.
Delete Conformance Rule 2).

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

Replace Conformance Rules 8) and 9) with:

8) Without Feature F461, “Named character sets’, a <schema character set specification> shall notbe
specified.

9) Without Feature F451, “ Character set definition”, conforming SQL language shall not contain any
<character set definition>.

11.2 <drop schema statement>

1. Rationale: Correct the referencesto schema which do not treat it as a descriptor.
Replace General Rule 13) with:

13) Sisdestroyed.

11.3 <table definition>

1. Rationale: Incorrect symbol in syntax substitute faf)<like clause>.
Replace Syntax Rule 6) b) with:
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 greaterthan 1 (one), then let CD; ,2<i < nt, be:
~CN, DT,
The <like clause> is effectively replaced by CD;, 1 (one) <i < nt.
NOTE 169 — <column constraint>s are not included in columns; <column constraint>s are effectively

transformed to <table constraints>s and are thereby excluded.

2/, Rationale: Incomplete rule—should prohibit <column definition>s as well as <like clause>s.

6) b) Let nt be the number of columhsinT1. Let C , 1 (one) <i < nt, be the columns of T1, in the order

Replace Syntax Rule 10) b) with:

10) b) TEL1 shal not contain a<like clause> or a <column definition>.
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3. 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>.

4. Rationale: Align the ruleswith the BNF in the Format.
Replace Access Rule 4) with:

4) If “OF <user-defined type>" is specified, then the applicable privileges of A shall include USAGE on
ST.

5. Rationale: Editorial - typographical error.
Replace General Rule 3) with:

3) For each <column options> CO, if CO contains a <scope clause> SC,'then let CD be the column
descriptor identified by the <column name> specified in CO. The<table name> specified in SCis
included in the reference type descriptor that isincluded in CD:

6. Rationale: Clean up typed table insertability property for non-instantiable types.
Add the following Genera Rule:

5) [.1) Case:

i) If OF <user-defined type> is not.gpecified, then an indication that T is insertable-into.
ii) Otherwise,
Case:

1) If the data type descriptor of Rindicatesthat Ris instantiable, then an indication that T is
insertabletinto.

2) Otherwise, anindication that T is not insertable-into.
7. Rationale: Carrect privileges for <temporary tables>s.
Replace Geferal Rule 8) with:
8) A set of privilege descriptorsis created that define the privileges INSERT, SELECT, UPDATE,

DELETE, TRIGGER, and REFERENCES on this table and SELECT, INSERT, UPDATE, and
REFERENCES for every <column definition> in the table definition. If OF <user-defined type> is

Specified; thema taptemethod privitege 0escriptor 1S created o this tapte for every methiod of the
structured type identified by the <user-defined type> and the table SELECT privilege hasthe WITH
HIERARCHY OPTION. These privileges are grantable. The grantor for each of these privilege
descriptorsis set to the special grantor value“_SY STEM”. The grantee is <authorization identifier>
A
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8. 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 C 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 positionin
T.

9. Rationale: Permit tables of structured type without requiring Feature S043, “ Enhanced reference types”.
Replace Conformance Rule 5) with:

5) Without Feature S043, “ Enhanced reference types’, a <self-referencing column spegification> shall
specify SYSTEM GENERATED.

11.4 <column definition>

1. Rationale: Provide consistent Syntax Rules for comparison operations.
Add the following Syntax Rule;

9.1) If <datatype> isa<reference type> that identifies a reference type that is LOB-ordered, array-
ordered, UDT-EC-ordered or UDT-NC-ordered, then'REFERENCES ARE CHECKED shall not be
specified.

2. Rationale: Provide consistent Conformance Rulgsfor comparison operations.
Add the following Conformance Rule:

7 Without Feature S024, “ Enhanced Structured types’, if <datatype> is a <reference type> that
identifies a reference type thatis'ST-ordered, then REFERENCES ARE CHECKED shall not be
specified.

11.7 <unique constraintcdefinition>

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> shall
be LOB-ordered, array-ordered, UDT-EC-ordered, or UDT-NC-ordered.

2, \_Rationale: Provide consistent Conformance Rules for comparison operations.

Add the following Conformance Rule:

3) Without Feature S024, “ Enhanced structured types’, the declared type of no column identified by any
<column name> in the <unique column list> shall be of ST-ordered declared type.

© ISO/IEC 2000 — All rights reserved 85


https://iecnorm.com/api/?name=031379cf71db997a782c676e87e2f48a

ISO/IEC 9075 (parts 1 to 5):1999/Cor.1:2000(E)

11.8 <referential constraint definition>

1. Rationale: Add a missing prefix.
Replace Syntax Rule 3) b) ii) with:

3) b)—i—Foragivenrow-H-thereferenced-table-every-matchingrow-for-that-ghwen+ow-that-is-a
matching row only to the given row in the referenced table for the referential constraint isa
unique matching row. For a given row in the referenced table, a matching row for that given
row that is not a unique matching row for that given row for the referential constraint is a
non-unigue matching row.

2. Rationale: Provide consistent Syntax Rules for comparison operations.
Add the following Syntax Rule;

8.1) No referencing column shall have a declared type that is LOB-ordered, array-0rdered, UDT-EC-
ordered, or UDT-NC-ordered.

3. Rationale: Provide consistent Conformance Rules for comparison opefations.
Add the following Conformance Rule:

6) Without Feature S024, “ Enhanced structured types’, fio referencing column shall be of ST-ordered
declared type.

11.17 <drop column definition>

1. Rationale: Remove unneeded misleading text.
Delete NOTE 193

Delete General Rule 2)
11.21 <view definition>

1. Rationale: Replate incorrect non-terminal.
Replace Syntax Rule 21) €) with:

21) _<g)~'If <subview clause> is not specified, then <self-referencing column specification> shall 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.
ii) SYSTEM GENERATED shall not be specified.
iii) Let RST be the reference type REF(ST).

Case:
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1) If USER GENERATED is specified, then:
A) RST shall have a user-defined representation.
B) Let mbe1 (one).

2) If DERIVED is specified, then:

A) RST shall have aderived representation.
B) Let mbe O (zero).
Replace Syntax Rule 21) s) with:
21) o) 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-eolumn RC.
2) Let SShethefirst <select sublist> in the <selectlist> of QS.
3) SSshall consist of asingle <cast specification> CSwhose leaf columnis RC.

NOTE 202 — “Leaf column of a <castspecification>" is defined in Subclause 6.22, “<cast
specification>".

4) The declared type of F, shall'be REF(ST).
ii) Otherwise, RST has a detived representation.

1) LetC, 1 (ong) <'i < n, bethe columns of V that correspond to the attributes of the derived
representation of RST.

2) TQN'shal have a candidate key consisting of some subset of the underlying columns of
C,l(one)<i<n.

11.30 <char acter set definition>

1. Rationate: Replace undefined non-terminals .

Replace Syntax Rule 3) with:
3) The character-set-tdentified by the <character set-speciication=contained-Hi<characterset- source=
shall have associated with it a privilege descriptor that was effectively defined by the <grant
statement>

GRANT USAGE ON CHARACTER SET CS TO PUBLIC

where CSisthe <character set name>.
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2. Rationale: Delete unnecessary and incorrect rule.
Delete General Rule 4).

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

Replace Conformance Rules 1) and 2) with:

1) Without Feature F451, “ Character set definition”, conforming SQL language shall not specify any
<character set definition>.

2) Without Feature F451, “ Character set definition”, and Feature F691, “ Collation and translation”,
<collation source> shall specify DEFAULT.

11.31 <drop character set statement>

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

Replace Conformance Rule 1) with:

1) Without Feature F451, “ Character set definition”, conferming SQL language shall contain no <drop
character set statement>.

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.
Add the following Access.Rule:

3) If an gold-or new values alias> has been specified, then the applicable privileges for A shall include
SELECT onT.

3. Rationale: Editorial.

Replace Conformance Rule 1) with:

1) Without Feature T211, “Basic trigger capability”, conforming SQL language shall not contain a
<trigger definition>.
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11.40 <user-defined type definition>

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

In the Format, replace the production of <user-defined type body> with:

<user-defined type body> ::=
<user-defined type name>
[ <subtype cl ause> ]
[ AS <representation> ]
[ <instantiable clause> ]
<finality>
<reference type specification> ]
<ref cast option> ]
<cast option> ]
<met hod specification list>]

— i ——

In the Format, replace the production of <user-defined representation> with:

<user-defined representation> ::= REF USI NG <predefined type>

2. Rationale: Correct hamespace problems associated with methodsused to initialize newly-constructed
structured type values. Correct use of <specific name> for méthod specifications by replacing with
< specific method name>.

In the Format, replace the production for <partial method-specification> with:

<partial nmethod specification> ::=
[ NSTANCE | STATIC | CONSTRUCTOR ] METHOD <net hod nane>
<SQ. paraneter declaration,list>
<returns cl ause>
[ SPECI FI C <specific nethod name> ]

3. Rationale: <method characteristic> should not include <transform group specification>.

In the Format, replace the production for <method characteristic> with:

<met hod characteristic> ::=
<l anguagé cl ause>
| <paraneter style clause>
| <deéterm nistic characteristic>
| «SQL-data access indication>
h<nul | -call cl ause>

4. _Rationale: Correct use of <specific name> for method specifications by replacing with < specific method
fame> .

In the Format, insert the following production:

<specific nethod nane> ::=
[ <schema name> <period> ] <qualified identifier>

5. Rationale: Remove unneeded rule during process of correcting the oversight in recursive type definition.
Move check to <attribute definition>.

Delete Syntax Rule 6) g) and associated NOTE 225.
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6. 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 the representation type of the referencing type of UDT.

Add the following Syntax Rule;

6) K) iii.1) If the user-defined type descriptor of SST indicates that the referencing type of SSThas’a
user-defined representation, then let BT be the data type described by the data type
descriptor of the representation type of the referencing type of SST included inthe user-
defined type descriptor of SST.

1) If <cast to ref> is specified, then let FNREF be <cast to ref identifier>;otherwise, let
FNREF be the <qualified identifier> of UDTN.

2) Case
A) If <cast to type> is specified, then let FNTYP be <cast'to type identifier>.

B) Otherwise, the Syntax Rules of Subclause 9.7, “Type name determination”, are
applied to BT, yielding an <identifier> ENT-YP.

Add the following Syntax Rule;
6) k.1) If <ref cast option> is specified, then-exactly one of the following shall be true;
i) <user-defined representation> is.specified.
i) <subtype clause> is specified 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.

7. 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/be the number of <method specification>s MS, 1 (one) < i < M, contained in <method
specification list>. Let MN, be the <method name> of MS.

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

Delete Syntax Rule 7) b) i)

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

Delete Syntax Rule 7) b) ii)
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10. 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.

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

Add the following Syntax Rule;
7 b) iv.1) If MS specifies CONSTRUCTOR, then:
1) SELFASRESULT shall be specified.
2) OVERRIDING shall not be specified.
3) MN shall be equivaent to the <qualified identifier> of UBTN.
4) The <returns data type> shall specify UDTN.
5) MS specifies an SQL-invoked constructor method.

12. Rationale: Correct use of <specific name> for method.specifications by replacing with < specific method
name>.

Replace Syntax Rules 7) b) vi), 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 equivalent to SN isimplicit.

7 b) vii) If <specific method hame> contains a <schema name>, then that <schema name> shall be
equivalent to SN:1f <specific method name> does not contain a <schema name>, then the
<schema name> of SN isimplicit

7 b) viii)  Theschemaidentified 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>.

13. Rationale: Remove the anomaly in <SQL parameter namer>s.

Réplace Syntax Rule 7) b) ix) with:

7 b) ix) Let PDL, bethe <SQL parameter declaration list> contained in MS.
1) No two <SQL parameter name>s contained in PDL; shall be equivalent.

2) No <SQL parameter name> contained in PDL, shall be equivalent to SELF.

© ISO/IEC 2000 - All rights reserved

91


https://iecnorm.com/api/?name=031379cf71db997a782c676e87e2f48a

ISO/IEC 9075 (parts 1 to 5):1999/Cor.1:2000(E)

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

Add the following Syntax Rule:

7 b) xiii) 1.1) Both MS and MS, either specify CONSTRUCTOR, or both do not specify
CONSTRUCTOR.

15. 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 MS shall contain at most one <language ¢lavse>, at most
one <parameter style clause>, at most one <deterministic characteristic3,)at most one
<SQL-data access indication>, and at most one <null-call clause>.

16. Rationale: Clarify the semantics of SQL-data access indication.
Replace Syntax Rule 7) b) xv) 4) with:

7 b) xv) 4) <SQL-data access indication> shall be specified.

17. Rationale: <method characteristic> should not include <transferm 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.

18. Rationale: <method characteristic> should net)include <transform group specification>.
Delete Syntax Rule 7) b) xv) 6) B) I1)

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

Add the following Syntax Rule:
7 b) xv) 7) D:1)” MS does not specify CONSTRUCTOR.

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

ReplaceSyntax Rule 7) b) xv) 10):

7) b) xv) 10)  If MS does not specify STATIC or CONSTRUCTOR, then there shall be no 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 astatic method, then F has AN, SQL parameters; otherwise, F has
(AN, - 1) SQL parameters.

C) Thedatatype being defined is a proper subtype of
Case:
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1) If Fisnot astatic method, then the declared type of the first SQL parameter
of F.

I1) Otherwise, the user-defined type whose user-defined type descriptor includes
the routine descriptor of F.

D) The declared type of thei-th SQL parameter in NPLi ,2 <i < AN is compatible

with

Case:

1) If Fisnot astatic method, then the declared type of i-th SQL parameter of F.
I1) Otherwise, the declared type of the (i-1)-th SQL parameter.‘of)F.

21. 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 CONSTRUGTOR.

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

Add the following Syntax Rule;

7 b) xvi) 3) D.1) Thedescriptor of . COMS shall not include an indication that STATIC or
CONSTRUCTOR has been specified.

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

Replace Syntax Rule 7) b) xvi) 5):

7 b) xvi) 5) COMS shall not be the corresponding method specification of a mutator or observer
function.

24. Rationale: For everriding method specifications, provide missing syntax rules to enforce proper <locator
indication>-in.<SQL parameter declaration list>s. Also provide missing syntax rules to enforce that the
parameter hames are properly aligned with the parameter names of the corresponding 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,, al of the following shall be true:

A) If the POVMS contains an <SQL parameter name> PNM1, then PCOMS contains an
<SQL parameter name> that is equivalent to PNM1.

B) If PCOMS contains an <SQL parameter name> PNM2, then POVMS contains an
<SQL parameter name> that is equivalent to PNM2.

C) If the POVMS contains a <locator indication>, then PCOMS contains a <locator
indication>.
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D) If PCOMS contains a <locator indication>, then POVMS contains a <locator
indication>.

25. Rationale: Correct the first <user-defined cast definition> and the <transform definition>.

Replace General Rule 1) b) with:

1) b) The following SQL-statements are executed without further Access Rule checking:

CREATE FUNCTI ON SN. FNUDT ( SDTP SDT )
RETURNS UDTN

LANGUAGE SQL

DETERM NI STI C

RETURN RV1

CREATE METHOD SN. FNSDT ( )
RETURNS SDT

FOR UDTN

LANGUAGE SQL

DETERM NI STI C

RETURN RV2

CREATE CAST ( UDTN AS SDT )
W TH METHOD SN. FNSDT ( ) FOR UDTN
AS ASS| GNMVENT

CREATE CAST ( SDT AS UDTN )
W TH FUNCTI ON SN. FNUDT ( SDT )
AS ASS| GNMVENT

CREATE TRANSFORM FOR UDTN
FNUDT ( FROM SQL W TH METHODySN. FNSDT () FOR UDTN,
TO SQ W TH FUNCTI ON SN. ENUDT ( SDT ) )

where: SN isthe explicit or implicit <schema name> of UDTN; RV1 is an implementation-
dependent <value expression> such that for every invocation of SN.FNUDT with argument value
AV1, RV1 evaluates tothe representation of AV1 in the data type identified by UDTN; RV2isan
implementati on-dependent <value expression> such that for every invocation of SN.FNSDT with
argument value AV2, RV2 evaluates to the representation of AV2 in the data type SDT, and SDTP
isan <SQL parameter name> arbitrarily chosen.

26. Rationale: Provide appropriate declarations for the system-generated ordering for distinct type whose
source type isLTOB

Add the follewing General Rule:
1) c) Case

i) If SDTisnot alarge object type, then the following SQL -statement is executed without

further-AcecessRule-chesking:

CREATE ORDERI NG FOR UDTN
ORDER FULL BY NAP
W TH METHCD FNSDT ( ) FOR UDTN

ii) If SDTisalarge object type, and the SQL-implementation supports Feature T042,

“Extended LOB data type support”, then the following SQL -statement is executed without
further Access Rule checking:
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CREATE ORDERI NG FOR UDTN
ORDER EQUALS ONLY BY MAP
W TH METHOD FNSDT ( ) FOR UDTN

NOTE 228 — If DT isalarge object type, and the SQL-implementation does not support Feature T042,
“Extended LOB data type support”, then no ordering for UDTN is created.

27 Ra,tlgna e Edifnrial
T - HOH--

Replace Genera Rule 2) b) with:

If INSTANTIABLE is specified, then let V be a value of the most specific type UDT such'that,
for every attribute ATT of UDT, invocation of the corresponding 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.

28. Rationale: Correct the <SQL-invoked routine> statement that specifies SN\FNTYP and correct the last
<user-defined cast definition>. Correct the specification of implicit@Qeneration of cast functions when
reference values are generated via < user-defined representation>,

Replace General Rule 2) ¢) with:

If <user-defined representation> is specified.ar if <subtype clause> is specified 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, then the following SQL -statements are
executed without further Access Rule.checking:

CREATE FUNCTI ON SN. FNREF*( BTP BT )
RETURNS REF ( UDTN+)
LANGUAGE SQL
DETERM NI STI C
STATI C DI SPATCH
RETURN RV1

CREATE FUNGTI 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 isthe explicit or implicit <schema name> of UDTN; RV1 is an implementation-
dependent <value expression> such that for every invocation of SN.FNREF with argument value
AV1, RV1 evaluates to the representation of AV1 in the data type identified by REF (UDTN);
RV2 is an implementation-dependent <value expression> such that for every invocation of
SNL.FNTYP with argument value AV2, RV2 evaluates to the representation of AV2 in the data type
BT; and UDTNP isan <SQL parameter name> arbitrarily chosen.
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29. Rationale: Redundant subrule.
Replace General Rule 5) €) with:
5) e) If UDT isadistinct type, then the data type descriptor of SDT.

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

Replace General Rule 5) ) v) with:
5) f) v) Case
1) If <user-defined representation> is specified, then an indication that the(eferencing type
of UDT has a user-defined representation and the data type descriptaryoPthe
representation type of the referencing type of UDT.

2) If <derived representation> is specified, then an indication thatthe 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.

31. Rationale: Ordering formand category for a structured type:
Add the following General Rules:
5) f) v.1)  Theordering form NONE.
v.2)  Theordering category STATE.

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

Add the following Genera Rule;

5) f) v.3) If <subtype clause> is specified, then let SUDT be the direct supertype of UDT and let
DSUDT be the user-defined type descriptor of SUDT. Let RUDT be the referencing type
of UDT and let RSUDT be the referencing type of SUDT.

Case:
1) If DSUDT indicatesthat RSUDT has a user-defined representation, then an indication that

RUDT has a user-defined representation and the data type descriptor of the representation
type of RUDT included in DSUDT.

2 T DSODTindicaes that RSUD T Tas aderived Tepresentation, thermamimadication that
RUDT has a derived representation and the list of attributesincluded in DSUDT.

3) If DSUDT indicates that RSUDT has a system-defined representation, then an indication
that RUDT has a system-defined representation.

96 © ISO/IEC 2000 — All rights reserved


https://iecnorm.com/api/?name=031379cf71db997a782c676e87e2f48a

ISO/IEC 9075 (parts 1 to 5):1999/Cor.1:2000(E)

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

Replace General Rule 5) g) ii) with:

5) g) i) Anindication of whether STATIC or CONSTRUCTOR is specified.

34. Rationale: Correct use of <specific name> for method specifications by replacing with < specific method
name>.

Replace General Rule 5) g) iv) with:
5) g) iv) The <specific method name> of ORMS.
35. Rationale: <method characteristic> should not include <transform group specification>.
Delete General Rule 5) g) x)
36. Rationale: Clarify the semantics of SQL-data access indication.
Replace General Rule 5) g) xii) with:

5) g) xii) Anindication of whether the method possibly medifies SQL data, possibly reads SQL -data,
possibly contains SQL., or does not possibly contain SQL.

37. Rationale: Correct use of <specific name> for method.specifications by replacing with < specific method
name>.

Replace General Rule 5) h) iii) with:
5) g) iii) The <specific method name> of OVMS,
38. Rationale: <method characteristic>should not include <transform group specification>.
Delete General Rule 5) h) ix)
39. Rationale: Clarify that Feature 023 also comprises <method specification list>.
Add the following Cenfermance Rule:

8.1) Without Feature S023, “Basic structured types’, conforming SQL language shall not specify <method
specification list>.

11 4¢-<attribute definition>

1 Rationale: Correct aversi ght inrulesfor recursive type definition

Add the following Syntax Rule;
6.1) DT shall not be based on UDT.

NOTE 229.1 — The notion of one data type being based on another datatype is defined in Subclause 4.1,
“Datatypes’.
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11.43 <add attribute definition>

1

Rationale: Correct oversight in rulesfor recursive type definition.

Replace Syntax Rule 3) with:

2.

Replace Syntax Rule 4) with:

11.44 <drop attribute definition>

1.

Replace Syntax Rule 4) with:

2.

Replace Syntax Rule 5) with:

3.

Replace Syntax Rule 6) with:

4,

Replace Syntax Rule 8) c) with:

11.45 <add original method specification>

4) The declared type of a column of a base table shall not be based on D.

4) Let SPD be any supertype of D. Let SBD be any subtype of D, Let RD be the reference type whose

5) The declared type of any column of‘any base table shall not be SPRD, SBRD, SPAD, or SBAD.

6) The declared type,of any column of any base table shall not be based on D.

8) €) Rl or R2 shall not be the ordering function in the descriptor of any user-defined type..

Rationale: Correct oversight in rulesfor recursive type definition.

Rationale: Editorial.

referenced type is D. Let SPRD be any supertype of RD L et-SBRD be any subtype of RD. Let AD be
the array type whose element type is D. Let SPAD beany-array type whose element typeis SPD or
SPRD. Let SBAD be any array type whose element type is SBD or SBRD.

Rationale: Correct oversight in rules for recursivetype definition.

Rationale: Correct oversight in rulesfor recursive type definition.

Rationale: Dependency on a user-defined ordering requires only the existence of the ordering..

1

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

Replace Syntax Rule 6) with:

6) If PORMS does not specify INSTANCE, CONSTRUCTOR or STATIC, then INSTANCE isimplicit.

6.1) If PORMS specifies CONSTRUCTOR, then:
a) SELFASRESULT shall be specified.
b) MN shall be equivalent to the <qualified identifier> of DN.
c) The <returns data type> shall specify DN.
d) PORMS specifies an SQL-invoked constructor method.

4. Rationale: Correct use of <specific name> for method specifications by replacing with < specific method
name>.

Replace Syntax Rule 9) with:
9) Case;

a) |f PORMS does not specify <specific method name>, then an implementation-dependent
<specific method name> is implicit whose <Schema name> is equivalent to S\.

b) Otherwise:
Case:

i) If <specific method name> contains a <schema name>, then that <schema name> shall be
equivalent to SN.

ii) Otherwise, the'<sthema name> SN isimplicit.

The schema identified 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-defineditype 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 group specification>.

Replace Syntax Rule 10) with:

10) MCH shall contain at most one <language clause>, at most one <parameter style clause>, at most one

OeEMIMISic CharacterisicS, ar Most One <SQL-tara access indication=, and at most one <not-catt
clause>.

a) If <language clause> is not specified in MCH, then LANGUAGE SQL isimplicit.
b) Case

i) If LANGUAGE SQL is specified or implied, then:
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1) <parameter style clause> shall not be specified.
2) <SQL-data access indication> shall not specify NO SQL.

3) Every <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>.
ii) Otherwise:
1) If <parameter style clause> is not specified, then PARAMETER STYLE 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 <returns data 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.ifdication>, then RCT shall be
either binary large object type, character large object.type; array type, or user-defined
type.

c) If <deterministic characteristic> is not specified in MCH, then NOT DETERMINISTIC is
implicit.

d) If <SQL-data accessindication> is not specified, then CONTAINS SQL isimplicit.
e) If <null call clause> is not specified inMEH, then CALLED ON NULL INPUT isimplicit.
6. Rationale: Remove the anomaly in <SQL parameter name>s.
Replace Syntax Rule 11) with:
11) Notwo <SQL parameter name>s contained in MPDL shall be equivalent.
11.1) No <SQL parametername> contained in MPDL shall be equivalent to SELF.

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

Replace Syntax Rule 15) with:
15) ~Case
a) |f ORMS specifies CONSTRUCTOR, then let a conflicting method specification CMSbe a

method specification whose descriptor isincluded in the descriptor of D, such that the following
acattrue

i) MPDL and the unaugmented SQL parameter list of CMS have the same number N of SQL
parameters.

i) Let PCMS, 1 (one) <j <N, bethej-th SQL parameter in the unaugmented SQL parameter

declaration list of CMS. Let PMS, 1 (one) <j < N, be the j-th SQL parameter in the
unaugmented SQL parameter declaration list MPDL.
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iii) For j varying from 1 (one) to N, the Syntax Rules of Subclause 10.14, “Data type identity”,
are applied with the declared type of PCMS and the declared type of PMS.

iv) CMSisan SQL-invoked constructor method.

b) Otherwise, let a conflicting method specification CMS be a method specification whose descriptor
isincluded in the descriptor of some SPD or SBD, such that the following are al true:

i) MN and the method name included in the descriptor of CMS are equivalent.

ii) MPDL and the unaugmented SQL parameter list of CMS have the same number N of SQL
parameters.

iii) Let PCMS, 1 (one) <j < N, bethej-th SQL parameter in the unaugmented SQL parameter
declaration list of CMS. Let PMS, 1 (one) <j < N, be the j-th SQL parameter in the
unaugmented SQL parameter declaration list MPDL.

iv) For j varying from 1 (one) to N, the Syntax Rules of Subclause’10:14, “Data type identity”,
are applied with the declared type of PCMS and the declared:type of PMS.

v) CMSand ORMSeither both are instance methods or ohe of CMSand ORMSis a static
method and the other is an instance method.

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

Replace Syntax Rule 18) with:

18) If PORMSdoes not specify STATIC ofCONSTRUCTOR, then there shall be no SQL-invoked
function F that satisfies all the following conditions:

a) Fisnotan SQL-invoked méthod.

b) The <routine name>cof F and RN have equivalent <qualified identifier>s.

c) F has AN SQL.parameters.

d) D isasubtype or supertype of the declared type of the first SQL parameter of F.

e) Thedeclared type of thei-th SQL parameter in NPL,2 < i < AN is compatible with 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 or CONSTRUCTOR is specified.

10. Rationale: Correct use of <specific name> for method specifications by replacing with < specific method
name>.

Replace General Rule 1) d) with:

1) d) The <specific method hame> of PORMS.
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11. Rationale: <method characteristic> should not include <transform group specification>.
Delete General Rule 1) j)
12. Rationale: Clarify the semantics of 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 does not possibly contain SQL.

11.46 <add overriding method specification>

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

Replace Syntax Rule 2) with:

2) Let POVMS be the <partial method specification> immediately contairied in OVMS. POVMS shall not
specify STATIC or CONSTRUCTOR.

2. Rationale: Remove syntax rule that conflicts with format rules.
Delete Syntax Rule 5)

3. Rationale: Correct use of <specific name> for method, specifications by replacing with < specific method
name>.

Replace Syntax Rule 7) with:
7 Case:

a) |f POVMSdoes not specify <specific method name>, then an implementation-dependent
<specific method nalme> is implicit whose <schema name> is equivalent to S\.

b) Otherwise:
Case:

i) If <specific method name> contains a <schema name>, then that <schema name> shall be
equivalent to SN.

ii) Otherwise, the <schema name> SN isimplicit.

The schema identified by the explicit or implicit <schema name> of the <specific method name> shall
nat include a routine descri ptor whose anp(‘ifi(‘ name.is egL livalent to <anpr‘ifir‘ method hame> 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 COMS are 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 liss 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.

Add the following Syntax Rule;

9) c.l) The descriptor of COMS shall not include an indication that STATIC or CONSTRUCTOR
has been specified.

7. Rationale: Rectify misplacement of Syntax Rule 9) d); correct the subrulesi) and iv) toenforce 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 the subrulesi) and iv) to enforce correct
match of parameter names and locator indications:

Add the following Syntax Rule;
12.1) Fori varying from2to N:

a) If POVMS, contains an-<SQL parameter name> PNM1, then the descriptor of the i-th parameter
of the augmented <SQL parameter declaration list> of UPCOMS shall include a parameter name
that is equivalent to'\PNM1.

b) If the descriptor of the i-th parameter of the augmented <SQL parameter declaration list> of
UPCOMSincludes a parameter name PNM2, then POVMS ; shall contain an <SQL parameter
name>-that is equivalent to PNM2.

¢) POVMS shall not contain <parameter mode>. A <parameter mode> IN isimplicit.

d)  POVMS; shal not specify RESULT.

€) If the <parameter type> PT,_; immediately contained in POVMS_; contains a <locator indication>,

then the descriptor of the i-th parameter of the augmented <SQL parameter declaration list> of
UPCOMSShatimciude a<tocator imdication>.

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 <locator indication>.
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10. Rationale: Add missing syntax rule that prevents the addition of a conflicting overriding method
specification to some structured type.

Add the following Syntax Rule:

13.1) Let aconflicting overriding method specification COVMS be an overriding method specification that
isincluded in the descriptor of D, such that the following are al true:

a) MN and the method name of COVMS are equivalent.
b) The augmented SQL parameter declaration list of COVMS contains N elements.

c) Forivarying from 2 to N, the data types of the SQL parameter POVMS-1 and the(SQL parameter
PCOVMS of COVMS are compatible.

There shall be no conflicting overriding method specification COVMS.

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

Add the following Syntax Rule;
16) b) i) 3.1) MSD; does not include an indication that-CONSTRUCTOR has been specified.

12. Rationale: Correct use of <specific name> for method spegifications by replacing with < specific method
name>.

Replace General Rule 1) ¢) with:
1) c) The <specific method name> of POVMS.
13. Rationale: <method characteristic>.should not include <transform group specification>.

Delete General Rule 1) j)

11.47 <drop method specification>

1. Rationale: Corrett use of <specific name> for method specifications by replacing with < specific method
name>.

Replace the Earmat with:

<drlop ‘net hod specification> ::=
DROP <specific nethod specification designator> RESTRI CT

<speci fic nmethod specification designator> ::=
SPECTFITC VETHOD <speciiic nethod nane>
| [ INSTANCE | STATIC | CONSTRUCTOR] METHOD <net hod nane>
[ <data type list>]
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2. Rationale: Correct use of <specific name> for method specifications by replacing 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 <schemaname> of DN. Let SMSD be the <specific method specification
designator> immediately contained in DORMS.

2) If SMSD immediately contains a <specific method name> SMN, then
a) |f <specific method name> contains a <schema name>, then that <schema name> shalt’be
equivalent to DSN. If <specific method name> does not contain a <schema name>, then the

<schema name> DSN isimplicit.

b) The descriptor of D shall include a method specification descriptor DOOMS whose specific
method name is equivalent to SMN.

c) Let PDL bethe augmented parameter list included in DOOMS.
d) Let MN be the <method name> included in DOOMS,
3) If SMSD immediately contains a <method name> ME, then:

a) If none of INSTANCE, STATIC, or CONSTRUCTOR isimmediately contained in SMSD, then
INSTANCE isimplicit.

b) The descriptor of D shall include agmethod specification descriptor DOOMS whose method name
MN is equivalent to ME.

c) If SMSD immediately contains a <data type list> DTL, then
Case:

i) If STATICdsspecified, then the descriptor of D shall include exactly one method
specification descriptor DOOMSwhich includes:

A)-An indication that the method specification is STATIC.
B) Anindication that the method specificationis original.

C) Anaugmented parameter list PDL such that for al i, the declared type of itsi-th
parameter isidentical to thei-th declared typein DTL.

ii) 1f CONSTRUCTOR is specified, then the descriptor of D shall include exactly one method

Specification descriptor DOOM S WHITHTITICHUTES:

A) Anindication that the method specification is CONSTRUCTOR.

B) Anindication that the method specificationis original.

C) Anaugmented parameter list PDL such that for al i > 1, the declared type of itsi-th

parameter isidentical to the (i -1)-th declared typein DTL and the declared type of the
first parameter of PDL isidentical to DN.
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iii) Otherwise, the descriptor of D shall include exactly one method specification descriptor
DOOMS for which:

A) If DOOMSincludes an indication that the method specification is original, then DOOMS
shall not include an indication that the method specification is either STATIC or
CONSTRUCTOR.

B) DOOMS includes 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 and the declafed
type of the first parameter of PDL isidentical to DN.

d) If SMSD does not immediately contain a <data type list>, then:

Case:

i) If STATICis specified, the descriptor of D shall include exactly one method specification
descriptor DOOMS which includes an indications that the method specification is both
origina and STATIC.

ii) 1f CONSTRUCTOR is specified, the descriptor of D shall inelude exactly one method
specification descriptor DOOMS which includes an indications that the method specification
isboth original and CONSTRUCTOR.

iii) Otherwise, the descriptor of D shall include exactly one method specification descriptor
DOOMSfor which: if DOOMS includes an indication that the method specification is
original, then DOOMS shall not include‘an indication that the method specification is either
STATIC or CONSTRUCTOR.

4) Case:
a) |f DOOMSincludes an indication that the method specification is original, then:

Case:

i) If DOOMSincludes an indication that the method specification specified STATIC, then there
shall be noSQL-invoked function F that satisfies all 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 FisD.

4) The declared type of the i-th element of PDL, 1 <=i <= N, is compatible with the
declared type of SQL parameter P, of F.

515 anm SQL-mMvoked method:
6) Fincludesan indication that STATIC is specified.

ii) 1f DOOMSincludes an indication that the method specification specified CONSTRUCTOR,
then there shall be no SQL-invoked function F that satisfies all of the following conditions:

1) The <routine name> of F and MN have equivalent <qualified identifier>s.
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2) If Nisthe number of elementsin PDL, then F has N SQL parameters.
3) The declared type of the first SQL parameter of FisD.

4) The declared type of the i-th element of PDL, 2 <=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 CONSTRUCTOR is specified.
iii) Otherwise:

1) There shall be no proper subtype PSBD of D whose descriptor includesthe descriptor
DOVMS of an overriding method specification such that all of the fottowing istrue:

A) MN and the < method name> included in DOVMS have equivaent <qualified
identifier>s.

B) If Nisthe number of elementsin PDL, then the augmented SQL parameter
declaration list APDL included in DOVMS hasN\'SQL parameters.

C) PSBD isthe declared type the first SQL parameter of APDL.

D) The declared type of the i-th elementof PDL, 2 <=i <= N, is compatible with the
declared type of SQL-parameter®; of APDL.

2) There shall be no SQL-invoked function F that satisfies al of the following conditions:
A) The <routine name> of ,F and MN have equivalent <qualified identifier>s.
B) If Nisthe number of elementsin PDL, then F has N SQL parameters.
C) Thedeclared type of the first SQL parameter of F isD.

D) Thedeclared type of the i-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 doesnot include an indication that either STATIC or CONSTRUCTOR 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 parameters.
iii) The declared type of the first SQL parameter of F isD.

iv) The declared type of thei-th element of PDL, 2 <=i <= N, is compatible with the declared
type of SQL parameter P, of F.

v) Fisan SQL-invoked method.
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vi) F doesnot include an indication that either STATIC or CONSTRUCTOR is specified.
Replace the General Rules with:;
1) Let STDSbe the descriptor of D.

2) DOOMSis removed from STDS.

3) DOOMSis destroyed.

11.48 <drop data type statement>

1. Rationale: Correct oversight in rulesfor recursive type definition.
Replace Syntax Rule 4) a) with:

4) a) The declared type of no column, field, or attribute whose descriptor,is-xot included in the
descriptor of D shall be based on SRD, or SAD.

2. Rationale: Correct oversight in rules for recursive type definition.
Replace Syntax Rule 4) b) with.
4) b) The declared type of no column, field, or attributé.shall be based on D.
3. Rationale: Dependency on a user-defined ordering fequires only the existence of the ordering.
Replace Syntax Rule 4) h) iii) with:
4) h) iii) Rshall not be the orderingfunction included in the descriptor of any user-defined type.

Delete Syntax Rule 4) h) iv).

11.49 <SQL -invoked routine>

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

In the Format; repl ace the production for <method specification designator> with:

<pethod specification designator> ::=
[ NSTANCE | STATIC | CONSTRUCTOR ] METHOD <net hod nane>

<SQ. paraneter declaration list>
[ 1

rot prne ol ~Avion
T CtT o TTo—cTrToouoST

1
FOR <user -defined type nane>
2. Rationale: <method characteristic> 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>
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| SPECI FI C <specific nane>

| <determ nistic characteristic>

| <SQL-data access indication>

| <null-call clause>

| <dynamic result sets characteristic>

3. Rationale: <method characteristic> should not include <transform group specification>.

In the Format, replace the production for <external body reference> with:

<external body reference> ::=
EXTERNAL [ NAME <external routine nane> ]
[ <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“nvoked function> is called an SQL-
invoked function. An <SQL -invoked function> that specifies’a <method specification designator> is
further called an SQL-invoked method. An SQL-invoked method that specifies STATIC iscalled a
static SQL-invoked method. An SQL -invoked methadythat specifies CONSTRUCTOR iscalled an
QL -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) Let UDTN be the <user:defined type name> immediately contained in <method specification
designator>. Let UDT, be the user-defined type identified by UDTN.

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

Replace Syntax Rule4)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>, DMSindicates 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
compatible with the declared type of the corresponding SQL parameter in the <SQL parameter
dectaratiomiist>—contamed fmthe<method-Specificatiomdesgnator> DvtSidentifies the
corresponding method specification of the <method specification designator>.

7. Rationale: Remove the anomaly in <SQL parameter name>s.
Replace Syntax Rule 4) €) with:

4) e) Fori varyingfrom 1 (one) to MN, the <SQL parameter name>s contained in PCOMS and
POVMS shall be equivalent.
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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 replacing 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 name>, 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 semantics of SQL-data access indication.
Replace Syntax Rule 5) g) with:
5) g) <SQL-dataaccessindication> shall be specified:
12. Rationale: <method characteristic> should not inelude <transform group specification>.
Replace Syntax Rule 5) j) iii) with:
5) j) iii) <parameter style clause>shall not be specified.
13. Rationale: Remove the anomaly in.<SQL parameter name>s.
Replace Syntax Rule 10) with:

10) Notwo <SQL parameter name>s contained in NPL shall be equivalent.

14. Rationale: Correctnamespace problems associated with methods used to initialize newly-constructed
structured type val ues.

Add the followihg Syntax Rule;
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 function in Sthat is not a
static SQL-invoked method or an SQL -invoked constructor method, including R, whose
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<schema qualified routine name> is equivalent to RN and whose number of SQL
parametersis PN.

16. Rationale: Clarify the semantics of SQL-data access indication.

Replace Syntax Rule 18) c) with:

18) «c) If READS SQL DATA is specified, then it is implementation-defined whether the <SQL routine
body> shall not contain an <SQL procedure statement> Sthat satisfies at |east one of the
following:

i) Sisan<SQL data change statement>.

i) Scontains a <routine invocation> whose subject routine is an SQL -invoked¥outine that
possibly modifies SQL-data.

iii) Scontainsan <SQL procedure statement> that is an <SQL data change statement>.
Replace Syntax Rule 18) d) with:
18) d) If CONTAINS SQL is specified, then it isimplementation<defined whether the <SQL routine
body> shall not contain an <SQL procedure statement>.Sthat satisfies at |east one of the

following:

i) Sisan<SQL data statement> other than <freglocator 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) Scontainsan <SQL procedure statement> that is an <SQL data statement> other than <free
locator statement> and <hold locator statement>.

17. Rationale: Clarify that the implicit schema of user-defined type used as a return type or parameter typeis
resolved using the SQL-path.

Replace Syntax Rule 19) dYiii) 2) B) 1) with:
19) d) iii) 2)=B) Il) If RT specifies a<user-defined type> without a <locator indication>
1) Case
a) If Risan SQL-invoked method that is an overriding method, then the
Syntax Rules of Subclause 10.18, “Determination of ato-sgl function

for an overriding method”, are applied with R as ROUTINE.
There shall be an applicable to-sgl function TSF.

b) Otherwise, the Syntax Rules of Subclause 10.17, “Determination of ato-
sgl function”, are applied with the data type identified by RT and the
<group hame> contained in the <group specification> that contains RT
as TYPE and GROUP, respectively. There shall be an applicable to-sql
function TSF.

2) TSk iscalled theto-sgl function associated with the resullt.
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3) Case

a) If TS 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.

18. Rationale: Clarify that the implicit schema of user-defined type used as a return type or parameter typeis
resolved using the SQL-path.

Replace Syntax Rule 19) d) iv) 1) B) with:

19) d) iv) 1) B) If the<parameter type> T, smply contained in the i-th <SQL paraméter declaration>
is a <user-defined type> without a <locator indication>, then:

) Case

1) If the <parameter mode> immediately contained'in the i-th <SQL parameter
declaration> isIN, then:

a) The Syntax Rules of Subclause\10:15, “ Determination of a from-sgl
function”, are applied withthe.data type identified by T, and the <group
name> contained in the <greup specification> that contains T; as TYPE
and GROUP, respectively. There shall be an applicable from-sgl
function FSF, . FSFyis called the from-sgl function associated with thei-
th SQL parameter.

b) Thei-th effestive SQL parameter list entry isthei-th <SQL parameter
declaration> with the <parameter type> replaced by the <returns data
typex'of FSF,.

2) |If theparameter mode> immediately contained in the i-th <SQL parameter
declaration> is OUT, then:

a) The Syntax Rules of Subclause 10.17, “ Determination of ato-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 to-sgl function
TSF,. TSF; iscaled the to-sgl function associated with i-th SQL
parameter.

b) Thei-th effective SQL parameter list entry isthei-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:
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a) The Syntax Rules of Subclause 10.15, “ Determination of a from-sqgl
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-sql
function FSF, . FSF ; is called the from-sgl function associated with the
i-th SQL parameter.

b) The Syntax Rules of Subclause 10.17, “Determination of ato-sql
function”, are applied with the data type identified by T, and the <group
name> contained in the <group specification> that contains T; as TYRE
and GROUP, respectively. There shall be an applicable to-sgl function
TSF,. TSF; iscaled the to-sgl function associated with thei-tH.SQL
parameter.

¢) Thei-th effective SQL parameter list entry isthei-th<SQL parameter
declaration> with the <parameter type> replaced by the <returns data
type> of FSF,.
19. Rationale: Clarify the semantics of 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 is deterministic, then R is deterministic; otherwise, Ris
possibly non-deterministic.

ii) If the SQL-data access indication of DMS indicates that the method possibly modifies SQL -
data, then R possibly modifies SQL-data. If the SQL-data access indication of DMS indicates
that the method possibly-reads SQL -data, then R possibly reads SQL -data. If the SQL-data
access indication of DMS indicates that the method possibly contains SQL, then R possibly
contains SQL. Otherwise, R does not possibly contain SQL.

b) Otherwise:

i) If DETERMINISTIC is specified, then Ris deterministic; otherwise, it is possibly non-
deterministic.

i-An <SQL-invoked routine> possibly modifies SQL-data if and only if <SQL-data access
indication> specifies MODIFIES SQL DATA.

iii) An<SQL-invoked routine> possibly reads SQL-data if and only if <SQL-data access
indication> specifies READS SQL DATA.

TV AMSQL=mMvoked Toutines poss bty contaims SQL i and onty if <SQC=—dataaccess
indication> specifies CONTAINS SQL.

Replace Genera Rule 3) 0) 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.
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20. Rationale: Correct namespace problems associated with methods used to initialize newly-constructed
structured type values.

Replace Genera Rule 4) d) with:
4) d) The routine descriptor includes an indication that the SQL-invoked routine is an SQL-invoked

function that is an SQL -invoked method, an indication of the user-defined type UDT, and an
indication of whether STATIC or CONSTRUCTOR was specified.

21. Rationale: Editorial.
Replace Conformance Rules 1) and 4) with:

1) Without Feature T471, “Result sets return value”, conforming SQL language shall notyspecify
<dynamic result sets characteristic>.

4) Without Feature S241, “Transform functions’, conforming SQL language shall not specify <transform
group specification>.

22. Rationale: Remove useless item from Core.
Add the following Conformance Rule:
10.1 Without at |east one of the features:
S231 “ Structured Type locators”,
S232 “Array Locators’,

T041 “Basic LOB data type”
conforming SQL language shall not specify. <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) SRshall not-bethe ordering function included in the descriptor of any user-defined type UDT.

11.51 <drop routine statement>

1. Rationale; Dependency on a user-defined ordering requires only the existence of the ordering.
Replace’Syntax Rule 4) with:

4) If RESTRICT is specified, then SR shall not be the ordering function included in the descriptor of any
user-defined type UDT.

2. Rationale: When dropping a routine that is an order function, it is also necessary to performa <drop user-
defined ordering statement>.

Add the following General Rule:
3.1) If SRistheordering function included in the descriptor of any user-defined type UDT, then let UDTN

be a <user-defined type name> that identifies UDT. The following <drop user-defined ordering
statement> is effectively executed without further Access Rule checking:
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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 <reference type>.

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.

2. Rationale: Provide consistent Syntax Rules for comparison operations.
Add the following Syntax Rules:
6) a) i.1) EQUALSONLY shall be specified.
i.2) The declared type of each attribute of UDT shall not be WD T-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.
Add the following Syntax Rule;
8) c) If theresult datatype of F isalarge object type, then ORDER FULL shall not be specified.

5. Rationale: Clarify thatimplicit schema of user-defined type is schema name of either the <schema
definition> or thé:< SQL-client module definition> in which the corresponding SQL statement appears.

Replace Syntax Rule 9) with:
9) Ifboth 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.

F?pplr-\rp Qllnff-!\( Rule 10) r~) with:

10) c¢) The <authorization identifier>that owns SSDT 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.
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6. Rationale: Provide consistent Conformance Rules for comparison operations.
Add the following Conformance Rules:

2) Without Feature T042, “ Extended L OB data type support”, if <state category> 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.

11.54 <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 which the corresponding SQL statement appears.

In the Format, replace the production for <user-defined ordering definition> with:

<user-defined ordering definition> ::=
CREATE ORDERI NG FOR <user-defi ned type nane> <ordering fornp

Replace Syntax Rule 1) with:

1) Let UDTN be the <user-defined type name>. Let UDT bethe user-defined type identified by UDTN.
2. Rationale: Editorial.
Replace Syntax Rule 2) with:

2) The descriptor of UDT shall include an*erdering form that specifies NONE.
3. Rationale: Provide consistent Syntax Rules for comparison operations.
Add the following Syntax Rules:

6) i.1) EQUALS ONL Y. shall be specified.

i.2) The declared.type of each attribute of UDT shall not be UDT-NC-ordered.

Append the following-Syntax Rules:

8) c). “If.the result data type of F isalarge object type, then ORDER FULL shall not be specified.
4. Rationale: Editorial.

Replace Access Rule 1) with:

1) The enabled authorization identifiers shall include the <authorization identifier> that owns the schema
that includes the descriptor of UDT and the schema that includes the routine descriptor of F.

5. Rationale: Incorrect informative note.

Delete NOTE 264
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6. 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.

7. Rationale: Editorial.
Replace Conformance Rule 1) with:

1) Without Feature S251, “User-defined orderings’, conforming SQL shall contain no <user-defined
ordering definition>.

8. Rationale: Provide consistent Conformance Rules for comparison operations.
Add the following Conformance Rules:

2) Without Feature T042, “ Extended L OB data type support”, if <state-Category> 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 definitian> in which the corresponding SQL statement appears.

In the Format, replace the production for <drep-tser-defined ordering statement> with:

<drop user-defined orderiflg statenent> ::=
DROP ORDERI NG FOR <user -defi ned type nane> <drop behavi or>

Replace Syntax Rule 1) with:

1) Let UDTN be the <user-defined type name>. Let UDT be the user-defined type identified by UDTN.
2. Rationale: Editorial.
Replace Syntax Rule 2) with:

2) iThe descriptor of UDT shall include an ordering form that specifies EQUALS or FULL.

3¢, Rationale: Recognize that a <distinct 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 set of 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 ssimply contains a <row value
expression> whose declared type is S-ordered.
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b) A <table subquery> simply contained in a <quantified comparison predicate>, <in predicate>,
<unique predicate>, or <match predicate> that has a column whose declared type is S-ordered.

c) A <set function specification> that specifies DISTINCT, MAX, or MIN and that simply contains
a <value expression> whose declared type is S-ordered.

d) A <group by clause> that contains a <column reference> to a column whose declared typeis S-

ordered.

€) A <query specification> that specifies the <set quantifier> DISTINCT and that has a column
whose declared type is S-ordered.

f) A <query expression> that specifies or implies UNION DISTINCT and that has a column whose
declared type is S-ordered.

g) A <query expression> that specifies INTERSECT or EXCEPT and that has'a'column whose
declared type is S-ordered.

i) A <joined table> that specifiesNATURAL or USING and that has'acorresponding join column
whose declared type is S-ordered.

Replace Syntax Rule 5) with:
5) If RESTRICT is specified, then DEP shall not be specified in any 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 censtraint 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 Subclause.

4. Rationale: Provide the correct set of dependencies for a user-defined ordering.
Replace General Rules 1), 2), 3), 4), 5) and 6) with:
1) 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 effectively executed without further
Access Rule checking:

DROP SPECIFIC ROUTINE SN CASCADE

2) Let V be any view that contains DEP in its <query expression>. Let VN be the <table name> of V. The

£o11 : ! H etak - T ] ! PR BRI ) PR Y ) A D ) Lo
TUITOWITTY SUTUpP VICW SLALTITICT I TS TITTLLTVETY TATLULEU WILHTOUL TUNtrier ALLESS RUINT UINEULRITTY.

DROP VIEW VN CASCADE

3) 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> is effectively executed without further
Access Rule checking:

ALTER TABLE TN DROP CONSTRAINT TCN CASCADE
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4) Let A be any assertion that contains DEP in its <search condition>. Let AN be the <constraint name>
of A. The following <drop assertion statement> is effectively executed without further Access Rule
checking:

DROP ASSERTION AN CASCADE

5) Let D be any domain that contains DEP in the <search condition> of any constraint descriptor or in
the <default option> included in the domain descriptor of D. Let DN be the <domain name> of D. The
following <drop domain statement> is effectively executed without further Access Rule checking:
DROP DOMAIN DN CASCADE

6) Let T be any trigger that contains DEP in itstriggered action. Let TN be the <trigger name> of T The
following <drop trigger statement> is effectively executed without further Access Rule chegking:
DROP TRIGGER TN CASCADE

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 set to STATE. No ordering function isincluded in the-user-defined data type descriptor of
UDT.

11.56 <transfor m 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>_ifywhich the corresponding SQL statement appears.

In the Format, replace the production for <transform.definition> with:
<transformdefinition> ::=

CREATE { TRANSFORM | TRANSFORMS } FOR
<user -defined type-name> <transform group>...

11.57 <drop transform statément>

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 transform statement> with:
<drop_t¢.ransform statenment> :: =

DROP { TRANSFORM | TRANSFORMS } <transforns to be dropped>
FOR <user-defined type name> <drop behavi or>

122 <grant privilege statement>

1. Rationale: Correct the referencesto <grant statement>.
Replace Syntax Rule 5) with:
5) If the <grant privilege statement> 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 the
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explicit or implicit qualifier of the <object name> shall include the descriptor of O or Sshall include a
<schema element> that creates the descriptor of O.

2. Rationale: Editorial.

Replace General Rule 7) with:

7) Let SWH be the set of privilege descriptorsin CPD whose action is SELECT WITH HIERARCHY
OPTION, and let ST be the set of subtables of O, then for every grantee G in SWH and for every table
T in ST, the following <grant statement> is effectively executed without further Access Rule checking:
GRANT SELECT ON TTO G GRANTED BY A
3. Rationale: Correct the referencesto <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 identify a method.

12.4 <select statement: singlerow>

1. Rationale: Replace incorrect non-terminal.

Replace Syntax Rule 1) with:

1) \ Insert after SR4) \ For each <target specification> TSthat is an <SQL variable reference>, the
Syntax Rules of Subclause 9.2, " Store assignment", in |SO/IEC 9075-2, apply to TSand the
corresponding element of the <select }ist>, as TARGET and VALUE, respectively.

Replace General Rule 1) with:

1) \ 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 ISO/IEC 9075-2, as VALUE and TARGET, respectively. The assignment
of values to targetsin the <select target list> isin an implementation-dependent order.

12.6 <revoke statement>

1. Rationale:Correct the references to schema which do not treat it as a descriptor.
Replace Syntax Rule 30) with:

30) Slissaidtobelostif the revoke destruction action would result in A1 no longer having inits
applicable privileges USAGE privilege on the default character set included in S1.

Replace General Rule 10) with:
10) For every lost schema S1, the default character set of that schemais modified to include the name of

the implementation-defined <character set specification> that would have been this schema' s default
character set had the <schema definition> not specified a <schema character set specification>.
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13.1 <SQL -client module definition>
1. Rationale: Editorial - supply missing ellipsis.

In the Format, replace the production <SQL -client module definition> with;

<SQ -client nmhdule definition> --=

<modul e nane cl ause>

<l anguage cl ause>

<nodul e aut hori zation cl ause>

[ <modul e path specification> ]

[ <modul e transform group specification> ]
[ <temporary table declaration>... ]
<nodul e contents>. .

13.2 <module name clause>

1. Rationale: 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’, <modul e character set specification> shall not be
specified.

13.3 <externally-invoked procedure>

1. Rationale: Complete removal of deprecated featuire .

In the Format, replace the production for <hest parameter declaration setup> with:

<host paraneter decl aratiton setup> ::= <host paraneter declaration |ist>

Delete NOTE 274.

13.5 <SQL procedurg statement>

1. Rationale: Remove redundant item. <grant role statement> is defined in <grant statement>.

In the Formattreplace the production for <SQL schema definition statement> with:;

<SQ\schema definition statenent> ::=
<schema definition>
<table definition>

<vi ew definition>
<

1 nn
T

I

| .
F—<SO—nveked—+oeutin

| <grant statenment>

| <role definition>

| <domain definition>

| <character set definition>
| <collation definition>

| <translation definition>

| <assertion definition>

| <trigger definition>

| <user-defined type definition>
| <user-defined cast definition>
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| <user-defined ordering definition>
| <transformdefinition>

2. Rationale: Clarify the semantics of SQL-data access indication.

Delete Syntax Rule 4).

Delele Syntax RUlE b).
Delete Syntax Rule 6).

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

Replace Conformance Rule 3) and 10) with;

3) Without Feature F451, “ Character set definition”, an <SQL schema definition statement> shall not be
a <character set definition>.

10)  Without Feature F451, “Character set definition”, an <SQL schema definition statement> shall not be
a<drop character set statement>.

14.1 <declar e cur sor>

1. Rationale: Eliminate redundant <collate clause>.
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 NO SCROLL isimplicit.
8) If <cursor holdability> is not specified, then WITHOUT HOLD isimplicit.
9) If <cursor.returnability> is not specified, then WITHOUT RETURN isimplicit.

3. Rationale: Prohibit ordering on data types that do not support ordering. Provide consistent Conformance
Rulesfor-comparison operations.

Replace:Syntax Rule 18) c) with:

18) c¢) DT shal not be LOB-ordered, array-ordered, UDT-EC-ordered, UDT-NC-ordered, or reference-
ordered.

4. Rationale: A <sort key> of character type need not be a column reference.
Replace Syntax Rule 19) with:

19) If a<sort specification> contains a <collate clause>, then the declared type of the <value expression>
contained in the <sort specification> shall be character string. The column descriptor of the
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corresponding column in the result has the collating sequence specified in <collate clause> and the
coercibility characteristic Explicit.

5. Rationale: Editorial.

Replace Syntax Rule 20) with:

20) If an <updatability clause> of FOR UPDATE without a <column name list> is specified or implicit,
then a <column name list> that 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: Clarify that nulls sort as if they were equal.
Replace General Rule 2) ¢) with:

2) c) Let P beany row of TSand let Q be any other row of TS, and-let®PV, and QV, be the values of K;
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 <comp op> is the applicable <comp op> for K; , with'the following special treatment of null
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 a non-null valueis
implementation-defined, but all sort key values that are null shall either be considered greater
than all non-null values or be consideredtess 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
<comp op>. If PV, and QV, are notqull and the result of “PV, <comp op> QV, “ is unknown , then
the relative ordering of PV, and QY I'simplementation-dependent.

8. Rationale: Usethefinal <sort specification>.
Replace General Rule 2) d) with:
2) d) InTS therelativeposition of row P isbefore row Q if PV, precedes QV , for some n greater than
0 (zero) andless than or equal to the number of <sort specification>sand PV, = QV, for dl i <n.
Therelative order of two rows that are not distinct with respect to the <sort specification>s are
impl ementati on-dependent.
9. Rationale: Provide consistent Conformance Rules for comparison operations.

Replace-€onformance Rule 9) with:

9) Without Feature S024, “ Enhanced structured types’, a <value expression> that is a <sort key> shall
not be of an ST-ordered declared type.
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14.3 <fetch statement>

1. Rationale: Correct use of non-terminals.

Replace Syntax Rule 6) a) i) with:

6) H—HTSisan-<SQL-parameter+eterence=-then-the-Syntax-Rules-of-Subclause-9-2—Store

assignment”, apply to TSand 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\table T as
TARGET and VALUE, respectively.
Replace Syntax Rule 6) b) iii) with:
6) iii) For each <target specification> T2 that is a <host parameter specification>, the Syntax Rules of
Subclause 9.1, “Retrieval assignment”, apply to each TS2 and thecorresponding column of table
T, as TARGET and VALUE, respectively.
Replace General Rule 7) a) i) with:

7 i) If TSisan <SQL parameter reference>, then the General Rules of Subclause 9.2, “ Store
assignment”, apply to TSand the current row.as“PARGET and VALUE, respectively.

Replace General Rule 7) b) i) with:

7 i) If TVisan<SQL parameter reference>, then the General Rules of Subclause 9.2, “ Store
assignment”, apply to TSand S\V.as TARGET and VALUE, respectively.

2. Rationale: Add missing Syntax and.General Rules for <fetch statement>.
Replace General rule 7) b) ii) with:

7 b) ii) If TVisa<host parameter specification>, then the General Rules of Subclause 9.1, “Retrieval
assignment” are applied to TV and SV, as TARGET and VALUE, respectively.

14.5 <select statement: singlerow>

1. Ratiopale: ‘Correct use of non-terminals.
Replace Syntax Rules 3) and 4) with:
3) For each <target specification> TSthat is an <SQL parameter reference>, the Syntax Rules of

Subctanse 9.2, Store as3 gnment™; apply 1o TS and the corresponding efement of the <select 115, &5
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.
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2. Rationale: Supply the correct definition for non-determinism.
Delete Syntax Rule 5).
Add the following Syntax Rule;

6.1) The <select statement: single row> is possibly non-deterministic if Sis possibly non-deterministic.

3. Rationale: Correct use of non-terminals.
Replace Syntax Rules 4) and 5) with:

4) For each <target specification> TSthat is an <SQL parameter reference>, the corresponding valuein
the row of Q isassigned to TS according to the General Rules of Subclause 9.2, “ Stere'assignment”,
as VALUE and TARGET, respectively. The assignment of values to targetsin the<select target list> is
in an implementation-dependent order.

5) For each <target specification> TSthat is a <host parameter specification®,the corresponding value in
the row of Q isassigned to TSaccording to the General Rules of Subc¢lause 9.1, “Retrieval

assignment”, as VALUE and TARGET, respectively. The assignment of valuesto 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 required, otherwise they are
optional.

In the Format, replace the production for <target table> with:

<target table> ::=
<t abl e name>
| ONLY <left paren> <tiabl e nane> <ri ght paren>

2. Rationale: Use the notion of identical to make specification of effect of <delete statement: positioned>
more precise.

Replace General Rule 7) with:

7 Let R bethe'current row of CR. Exactly one row R1in LUT such that each field in Risidentical to the
corresponding field in R1 isidentified for deletion from LUT.

3. Ratiognale! Use of ONLY requires Feature S111, “ ONLY in query expressions’ .
Add the-following Conformance Rule:

1) Without Feature S111, “ONLY in query expressions’, a <target table> shall not specify ONLY .
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14.8 <insert statement>

1. Rationale: Clean up typed table insertability property for non-instantiable types.

Delete Syntax Rule 3)

source> ::= <fromsubquery> ::= <query expression> ::= <table value constructor> ::= VALUES(1) or
<insert columns and source> ::= <from constructor> ::= <contextually typed table value constructor>
;2= VALUES(1).

Add the following Syntax Rule;

8.1) A <query expression> simply contained in a <from subquery> shall not be a <tableyalue
constructor>.

3. Rationale: Use the correct non-terminal symbols.
Replace Syntax Rule 9) with:

9) An <insert columns and source> that specifies DEFAULT VAIKUES isimplicitly replaced by an

<insert columns and source> that specifies a <contextually typed table value constructor> of the form
VALUES (DEFAULT, DEFAULT, . . . , DEFAULD

where the number of “DEFAULT” entriesis equal tothehumber of columns of T.
4. Rationale: Cater for self-referencing column in underlying table of T.
Replace General Rules 7) b), ¢) and d) with:
7 b) If T hasacolumn RC of which some underlying column is a self-referencing column, then
Case:

i) If RCisasystem=generated self-referencing column, then the value of RC is effectively
replaced by the REF value of the candidate row.

ii) If RCisaderived self-referencing column, then the value of RC is effectively replaced by a
value derived from the columns in the candidate row that correspond to the list of attributes
ofithe derived representation of the reference type of RC in an implementati on-dependent
manner.

¢) \“For each object column in the candidate row, let C; be the object column identified by thei-th
<column name> in the <insert column list> and let o, be thei-th value of R.

d) For every C for which one of the following conditionsis true:

i) C isnotaself-referencing column of T,
i) C isauser-generated self-referencing column of T;
iii) C isaself-referencing column of T and OVERRIDING SYSTEM VALUE is specified;

the General Rules of Subclause 9.2, " Store assignment”, are applied to C, and 5, as TARGET and
SOURCE, respectively.
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14.9 <update statement: positioned>

1. Rationale: Remove undefined SET ROW functionality.

In the Format, replace the production for <update target> with:

<update target> ' =
<obj ect col um>
| <object colum>
<l eft bracket or trigraph>
<si npl e val ue specification>
<right bracket or trigraph>

2. Rationale: Remove undefined SET ROW functionality.
Delete Syntax Rule 9).
3. Rationale: Remove undefined SET ROW functionality.
Replace General Rule 15) with:
15) Let CL bethe columns of T identified by the <object columns>_eontained in the <set clause list>.

4. Rationale: Use the notion of identical to make specification of <update statement: positioned> more
precise.

Replace General Rule 16) with:
16) Let R1 bethe candidate new row. The current row R of CRisreplaced by R1. Exactly onerow TRin
T such that each field in Risidenticalto the corresponding field in TRis identified for replacement in
T. Let TR1 be arow consisting of thefields of R1 and the fields of TR that have no corresponding
fieldsin R1, ordered according to,the order of their corresponding columnsin T. TR1 isthe
replacement row for TRand{(() TR, TR1) } isthe replacement set for T.
5. Rationale: Remove undefined SET ROW functionality.

Delete Conformance Rule3);

14.10 <update statement: sear ched>

1. Rational& Remove undefined SET ROW functionality.
Delete Syntax Rule 4).

2/ ,“Rationale: Remove undefined SET ROW functionality.

Replace General Rule 13) with:

13) Let CL bethe columnsof T identified by the <object columns> contained in the <set clause list>.
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14.11<temporary table declaration>

1. Rationale: Correct privileges for <temporary tables>s.

Replace General Rule 4) with:

set-of privi descrip is-created-that-define-theprivilegesNSERT-S SF-URDATE;
DELETE, and REFERENCES on thistable and INSERT, SELECT, UPDATE, and REFERENCES
for every <column definition> in the table definition to A. These privileges are not grantable. The
granteeis“PUBLIC".

14.18 Effect of inserting atableinto 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.

15.2 <return statement>

1. Rationale: Move the check for the most specific type of the retdrned value to <routine invocation>.
Replace General Rules 1) and 2) with:

1) Let RV be the value of VE. Let RT be an itemf data type RDT, arbitrarily chosen.

16.4 <savepoint statement>

1. Rationale: Remove the anomaly in <savepoint specifier>.
In the Format, replace the productien for <savepoint specifier> with:
<savepoi nt speci fi@r> ::= <savepoi nt nane>
Delete Syntax Rule 1)
Replace General-Rules 1) and 2) with:
1) Let:S be the <savepoint name>.

Delete-General Rule 5)

165 <release savepoint statement>

1. Rationale: Remove the anomaly in <savepoint specifier>.
Delete Syntax Rule 1)
Replace General Rule 1) with:

1) Let Sbe the <savepoint name>.
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Replace General Rule 3) a) with:

Replace General Rule 3) f) with:

is marked invalid.

19.1 <get diagnostics statement>

Replace Genera Rule 3) p) with:

Case:

connection statement>;

condition was raised.

3) a) Let Shethe <savepoint name>.

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

Replace the following:row in Table 26, " SQL-statement codes':

2. Rationale: Correct the specification of which locators are marked invalid when an SQL-transaction ends.

3) f) Every valid locator generated in the current SQL -transaction subsequentto-the establishment of S

1. Rationale: Editorial. Non-reserved word - DYNAMIC_FUNCTI©®N, * not defined. Only defined in Part 5.

3) p) Thevaluesof CONNECTION_NAME and-SERVER_NAME are respectively

i) 1f COMMAND_FUNCTION/identifies an <SQL connection statement>, then the

<connection name> and the <SQL -server name> specified by or implied by the <SQL

ii) Otherwise, the <connection name> and <SQL-server name> of the SQL-session in which the

SQL -statement; Identifier Code
<grant statement> GRANT 48
with:
SQI -statement ldentifier Caode
<grant privilege statement> GRANT 48
3. Rationale: Correct the classification of SQL-statements.
Add the following rowsto Table 26, " SQL-statement codes":
SQL -statement Identifier Code
<user-defined cast definition> CREATE CAST 52
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<drop-user-defined cast definition> DROP CAST 78
<temporary table declaration> TEMPORARY TABLE 93

20.121 ATTRIBUTESVview

1. Rationale: Add missing column to the definition of the ATTRIBUTES view.

In the Definition, replace the 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_PGCSITI ON,
CASE WHEN EXI STS ( SELECT *

FROM DEFI NI TI ON_SCHEMA. SCHEMATA AS S
WHERE ( UDT_CATALOG, UDT_SCHEMA )
= (7 S. CATALOG NAME, S. SCHEMA 'NAME )
AND
( SCHEMA OANER I N ( ' PUBLL G~ "CURRENT USER )
R
SCHEMA_OWNER | N ( SELECT ROLE_NAME
FROM ENABLED ROLES ) ) )
THEN ATTRI BUTE_DEFAULT
ELSE NULL
END AS ATTRI BUTE_DEFAULT,
|'S NULLABLE, DATA TYPE, CHARACTER MAXI MUVKLEENGTH,
CHARACTER OCTET_LENGTH, C1.CHARACTER SET. CATALOG,
Cl. CHARACTER SET_SCHEMA, C1. CHARACTER SET_NAME,
D1. COLLATI ON_CATALOG, DI. COLLATI ON{SCHEMA, DI1. COLLATI ON_NAME,
NUVERI C_PRECI SI ON, NUMERI C_PRECI S| GN_RADI X, NUVERI C_SCALE,
DATETI ME_PRECI SI ON, | NTERVAL_TYPE,” | NTERVAL_PRECI SI ON,
D1. USER DEFI NED_TYPE_CATALOG AS ATTRI BUTE_UDT_CATALOG,
D1. USER_DEFI NED_TYPE_SCHEMAYAS ATTRI BUTE_UDT_SCHEMA,
D1. USER_DEFI NED_TYPE_NAME AS ATTRI BUTE_UDT_ NAME,
D1. SCOPE_CATALOG, D1. SCOPE-SCHEMA, D1. SCOPE_NAME,
MAXI MUM CARDI NALI TY, A.DFD_| DENTI FI ER, CHECK REFERENCES,
|' S_DERI VED_REFERENCE_ATTRI BUTE
FROM ( DEFI NI TI ON_SCHEMAATTRI BUTES AS A
LEFT JO N ( DEFLNI'TI ON_SCHEMA. DATA TYPE_DESCRI PTOR AS D1
LEET JO N DEFI NI TI ON_SCHEMA. COLLATI ONS AS C1
ON ( ( Cl.COLLATI ON_CATALOG, Cl. COLLATI ON_SCHEMA,
C1. COLLATI ON_NAME )
= ( DIL. COLLATI ON_CATALOG, DI1. COLLATI ON_SCHEMA,
D1. COLLATI ON_NAMVE ) ) )
ON(~( A UDT_CATALOG _A. UDT_SCHEMA, A UDT_NAME,
' USER- DEFI NED TYPE', A. DTD_I DENTI FI ER )
= ( DL. OBJECT CATALOG, DL. OBJECT SCHEMA, DL. OBJECT NAME,
D1. OBJECT _TYPE, D1.DTD IDENTIFIER) ) )
WHERE; (.*A. UDT_CATALOG, A. UDT_SCHEMA, A. UDT_NAME )
IN ( SELECT UDT_CATALOG UDT_SCHEMA, UDT_NAME
FROM DEFI NI TI ON_SCHEMA. USER_DEFI NED_TYPE_PRI VI LEGES
WHERE ( SCHEMA OANER I N ( ' PUBLIC, CURRENT USER )
R
SCHEMA_OWKER | N ( SELECT ROLE_NAME
FROM ENABLED _RCLES ) ) )

AND
A. UDT_CATALOG = ( SELECT CATALOG_NAME
FROM | NFORVATI ON_SCHEMA_CATALOG_NAME ) ;
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20.18 COLUMNS view

1. Rationale: Editorial - typographical errors.

CREATE VI EW COLUWNS AS
SELECT DI STI NCT
TABLE_CATALOG, TABLE_SCHEMA, TABLE_NAME,
CCOCUOVNT_NANVE, ORDINAC_POSTTTON;
CASE WHEN EXI STS ( SELECT *
FROM DEFI NI TI ON_SCHENMA. SCHEMATA AS S
WHERE ( TABLE_CATALOG TABLE_SCHEMA )
= (S. CATALOG_NAME, S. SCHEMA NAME )
AND
( SCHEMA OANER I N (' PUBLI C, CURRENT _USER )
R
SCHEMA OMNER | N ( SELECT ROLE_NAME
FROM ENABLED ROLES ) ) )

THEN COLUWN_DEFAULT
ELSE NULL
END AS COLUWN DEFAULT,
|'S NULLABLE,
COALESCE ( D1.DATA TYPE, D2. DATA TYPE ) AS DATA TYPE,
COALESCE ( D1. 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. NUMERI C_PRECI SI ON, D2. NUMERLE PRECI SI ON )
AS NUMERI C_PRECI SI ON,
COALESCE ( DI. NUMERI C_PRECI SI ON_RADI X~D2. NUVERI C_PRECI S| ON_RADI X )
AS NUMERI C_PRECI S| ON_RADI X,
COALESCE ( DI. NUMERI C SCALE, D2. NUNERI C SCALE )
AS NUVERI C_SCALE,
COALESCE ( DL. DATETI ME_PRECI SI:ON; D2. DATETI ME_PRECI SI ON )
AS DATETI ME_PREC! SI ON,
COALESCE ( DI. | NTERVAL_TYPE, “D2. | NTERVAL_TYPE )
AS | NTERVAL_TYPE,
COALESCE ( DL1. | NTERVAL .PRECI SI ON, D2. | NTERVAL_PRECI SI ON )
AS | NTERVAL_PREC! SO\
COALESCE ( C1. CHARAGTER SET CATALOG, C2. CHARACTER SET_CATALGG )
AS CHARACTER SET “CATALOG,
COALESCE ( Cl.CHARACTER SET SCHEMA, C2. CHARACTER SET SCHEMA )
AS CHARACTERLSET SCHEMA,
COALESCE ( C1CCHARACTER SET NAME, C2. CHARACTER SET NAME )
AS CHARACTER SET NAME,
COALESCE ( "D1. COLLATI ON_CATALOG, D2. COLLATI ON_CATALOG )
AS COLLATI ON_CATALOG,
COALESGE ( D1. COLLATI ON_SCHEMA, D2. COLLATI ON_SCHEMA )
AS~COLLATI ON_SCHEMA,
GOALESCE ( D1. COLLATI ON_NAVE, D2. COLLATI ON_NAME )
AS COLLATI ON_NAME,
DOVAI N_CATALOG, DOVAI N_SCHEMA, DOMAI N_NANE,
COALESCE ( DI1.USER DEFI NED TYPE CATALOG, D2.USER DEFI NED TYPE CATALOG )
AS UDT_CATALOG,
COALESCE ( D1.USER DEFI NED_TYPE_SCHEMA, D2. USER DEFI NED TYPE_SCHEMA )
AS_UDT_SCHEMA,

COAM-IEQOE [ oER 1 A D= AN HOER - NEE AMED T\/DE A IAR I
CUALL OV IJJ. UQI:F‘ IJI:I_I N III-I: I‘II"\IVI_ LIL UOL_ UL INCU_ T T _INAIVE }

AS UDT_NAME,
COALESCE ( D1. SCOPE_CATALOG, D2. SCOPE_CATALOG ) AS SCOPE_CATALGG,
COALESCE ( D1. SCOPE_SCHEMA, D2. SCOPE_SCHEMA ) AS SCOPE_SCHEMNA,
COALESCE ( D1.SCOPE_NAME, D2. SCOPE_NAME ) AS SCOPE_NAME,
COALESCE ( D1. MAXI MUM CARDI NALI TY, D2. MAXI MUM CARDI NALI TY )

AS MAXI MUM_CARDI NALI TY,
COALESCE ( D1.DTD_I DENTI FI ER, D2.DTD_| DENTI FI ER ) AS DTD_I DENTI FI ER,
I S_SELF_REFERENCI NG

FROM ( DEFI NI TI ON_SCHEMA. COLUMNS AS C
LEFT JO N ( DEFI NI TI ON_SCHENMA. DATA_TYPE_DESCRI PTOR AS D1
LEFT JO N DEFI NI TI ON_SCHENMA. COLLATI ONS AS C1
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ON ( ( Cl.COLLATI ON CATALOG, Cl.COLLATI ON SCHEMA,
CL. COLLATI ON_NAME )
= ( D1. COLLATI ON_CATALOG, D1. COLLATI ON_SCHEMA,
D1. COLLATI ON_NAME ) )
ON ( ( C. TABLE CATALOG, C.TABLE_SCHEMA, C. TABLE_NAME,
" TABLE' , C. DTD_| DENTI FI ER )
= ( D1. OBJECT CATALOG, DI1.OBJECT SCHEMA, DI1. OBJECT NAME,
D1. OBJECT TYPE, D1.DTD IDENTIFIER ) ) )
LEET JQ N ( DEELNLTI ('Y\I_Q("I—H:I\/IA nATA_TVDF_nFQ{"DI PTOR _AS D2
LEFT JO N DEFI NI TI ON_SCHEMA. COLLATI ONS AS C2
ON ( ( C2. COLLATI ON CATALOG, C2. COLLATI ON_SCHEMA,
C2. COLLATI ON_NAME )
= ( D2. COLLATI ON_CATALOG, D2. COLLATI ON_SCHEMA,
D2. COLLATI ON_NAME ) ) )
ON ( ( C.DOVAIN_CATALOG C.DOMAI N SCHEMA,  C. DOVAI N_NAVE,
' DOVAI N, C. DTD_| DENTI FIER)
= ( D2. OBJECT CATALOG, D2. OBJECT SCHEMA, D2. OBJECT NAMNE,
D2. OBJECT _TYPE, D2.DTD | DENTIFIER ) )
WHERE ( C. TABLE_CATALOG, C. TABLE SCHEMA, C. TABLE NAME, C. COLUMN.'‘NAVE )
IN ( SELECT TABLE CATALOG, TABLE SCHEMA, TABLE_NAME, -COCUVN NAVE
FROM DEFI NI TI ON_SCHEMA. COLUMN_PRI VI LEGES
WHERE ( SCHEMA OWKER I N ( ' PUBLI C, CURRENTAUSER )
R
SCHEMA_ OWKER | N ( SELECT ROLE_NANE
FROM ENABLED, ROLES ) ) )

AND
C. TABLE_CATALOG = ( SELECT CATALOG NAME
FROM | NFORVATI ON_SCHEMA CATALOG NAME ) ;

20.19 CONSTRAINT_COLUMN_USAGE view

1. Rationale: Editorial - typographical errors.

In the Definition, replace the <from clause> with:

FROM ( ( SELECT TABLE CATALOG, “TABLE_SCHEMA, TABLE NAME, COLUMN NAMNE,
CONSTRAI NT_CATALOG, CONSTRAI NT_SCHEMA, CONSTRAI NT_NANE
FROM DEFI NI TI ON-SCHEMA. CHECK_COLUMN_USAGE )
UNI ON
( SELECT PK. TABLE CATALOG, PK. TABLE SCHEMA, PK. TABLE_NAME,
PK. OLUMN_NAME,
FK.OONSTRAI NT_CATALOG, FK. CONSTRAI NT_SCHEMA, FK. CONSTRAI NT_NANE
FROM (DEF1 NI TI ON_SCHEMA. REFERENTI AL_CONSTRAI NTS AS FK
JO N DEFI NI TI ON_SCHEMA. KEY_COLUMN_USAGE AS PK
ON ( FK. UNI QUE_CONSTRAI NT_CATALGCG,
FK. UNI QUE_CONSTRAI NT_SCHEMA,
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 NAME, COLUVN NAME,
CONSTRAI NT_CATALOG, CONSTRAI NT_SCHEMA, CONSTRAI NT_NANME
FROM DEFI NI TI ON_SCHEMA. KEY_COLUVN_USAGE
NATURAL JO N DEFI NI TI ON_SCHEMA. TABLE CONSTRAI NTS

L] [)\VA) I:\/’ AV
3 LI\ B N m—y | T ) }

JO N DEFI NI TI ON_SCHEMA. SCHEMATA
ON ( ( TABLE CATALOG, TABLE SCHEMA )
= ( CATALOG NAME, SCHEMA NAME ) )
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20.21 DATA_TYPE_PRIVILEGES view

1. Rationale: Editorial - typographical error and missing grant statement.

Replace the Definition with:

CREATE VI EW DATA_TYPE_PRI VI LEGES
( OBJECT CATALOG, OBJECT SCHEMA, OBJECT NAME,
OBJECT_TYPE, DTD | DENTI FIER )
AS
SELECT USER DEFI NED_TYPE_CATALOG, USER DEFI NED TYPE_SCHEMA,
USER _DEFI NED_TYPE_NAME, ' USER- DEFI NED TYPE , DTD | DENTI FI ER
FROM ATTRI BUTES
UNI ON
SELECT TABLE CATALOG, TABLE SCHEMA, TABLE_NAME,
' TABLE', DTD_I DENTI FI ER
FROM COLUMNS
UNI ON
SELECT OBJECT CATALOG, OBJECT SCHEMA, OBJECT NAME,
' DOMAI N, DTD_| DENTI FI ER
FROM DOMVAI NS
UNI ON
SELECT USER DEFI NED_TYPE_CATALOG, USER DEFI NED TYPE_SCHEVA,
USER_DEFI NED_TYPE_NAME, ' USER- DEFI NED TYPE , <DTD | DENTI FI ER
FROM METHOD_SPECI FI CATI ONS
UNI ON
SELECT USER DEFI NED_TYPE_CATALOG, USER DEFI NED.FYPE_SCHEMA,
USER_DEFI NED_TYPE_NAME, ' USER- DEFI NED TYPE' , DTD_| DENTI FI ER
FROM METHOD_SPECI FI CATI ON_PARAVETERS
UNI ON
SELECT SPECI FI C_ CATALOG, SPECI FI C_SCHEMA, )SPECI FI C_NAME,
' ROUTI NE', DTD_| DENTI FI ER
FROM PARAVETERS
UNI ON
SELECT SPECI FI C_ CATALOG, SPECI FI GQ2SCHEMA, SPECI FI C_NAME,
' ROUTI NE, DTD_| DENTI FI ER
FROM ROUTI NES
UNI ON
SELECT USER DEFI NED TYPE CATALOG USER DEFI NED TYPE_SCHEMA,
USER_DEFI NED_TYPE-NAME, ' USER- DEFI NED TYPE' , SOURCE DTD | DENTI FI ER
FROM USER_DEFI NED_TYPES
UNI ON
SELECT USER DEFI NEDNTYPE 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;

GRANT SELECT ON TABLE DATA TYPE_PRI VI LEGES
TO PUBLKRC)W TH GRANT CPTI ON,

20.26 DPOMAINS view

1/ \Rationale: Editorial - typographical error.

In the Definition, replace the <where clause> with:

WHERE ( ( DOMAI N _CATALOG, DOVAI N SCHEMA, DOVAI N NAVE, ' DOMAI N
IN ( SELECT OBJECT CATALOG, OBJECT SCHEMA, OBJECT NAME, OBJECT TYPE
FROM DEFI NI TI ON_SCHEMA. USAGE_PRI VI LEGES
WHERE ( SCHEMA OWKER I N ( ' PUBLIC, CURRENT USER )
R
SCHEMA_ OWKER | N ( SELECT ROLE_NAME
FROM ENABLED ROLES ) ) )
R
( DOMVAI N_CATALOG, DOVAI N SCHEMA, DOVAI N_NAME )
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IN ( SELECT DOMVAI N CATALOG, DOMVAI N SCHEMA, DOVAI N NAVE
FROM COLUMNS ) )
AND
DOVAI N_CATALOG = ( SELECT CATALOG NAVE
FROM | NFORVATI ON_SCHEMA CATALOG NAME ) ;

20.27 ELEMENT_TYPESview

1. Rationale: Removeirrelevant column from the definition of the ELEMENT_TYPES view.

In the Definition, replace the 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 I DENTI FI ER 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_PREC! SI ON, | NTERVAL_TYPE, | NTERVAL_PREGLSI 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, E. DTD_| DENTI FI ER
FROM DEFI NI TI ON_SCHEMA. ELEMENT_TYPES AS E
JON ( DEFINI TI ON_SCHEMA. DATA TYPE_BESCRI PTOR AS D
LEFT JO N DEFI NI TI ON_SCHEMA. €OLLATI ONS AS S
USI NG ( COLLATI ON_CATAECG, COLLATI ON_SCHEMA,
COLLATI ON_NANE ™)
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 I DENTIFIER ) )
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, DTD | DENTI FI ER
FROML(NFORMATI ON_SCHEMA. DATA_TYPE_PRI VI LEGES ) ;

20.29 FIELDSview

1. Rationale: Remove'irrelevant columns from the definition of the FIELDS view.

In the Definition;replace the 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 NAME,
ORDI NAL_PCSI TI ON, DATA TYPE,
CHARA(.,II:R_I\/AXI MUM_LENGIH, CHARACTER_OCTET_LENGIH,
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_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_NAMVE 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
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JON ( DEFI NI 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 ( ( F.OBJECT CATALOG, F. OBJECT SCHEMA, F. OBJECT NAME,
F. OBJECT_TYPE, F. DTD_| DENTI FI ER )
= ( D. OBJECT_CATALOG, D. OBJECT SCHEMA, D. OBJECT_ NAME,
D. OBJECT_TYPE, D.DTD I DENTIFIER ) )
WHERE ( OBJECT CATALOG, OBJECT SCHEMA, OBJECT NAME,
OBI1ECT TVDIZ BOOT_DTD | DENTLEIER \
IN ( SELECT OBJECT CATALOG, OBJECT SCHEMA, OBJECT NAME,
OBJECT_TYPE, DTD | DENTI FI ER
FROM | NFORMATI ON_SCHEVA. DATA TYPE_PRI VI LEGES ) ;

20.31 METHOD_SPECIFICATION_PARAMETERS view

1. Rationale: Editorial - typographical error and missing grant statement.

In the Definition, replace the <where clause> with:

WHERE (M USER _DEFI NED_TYPE_CATALOG, M USER DEFI NED TYPE_SGHEMA,
M USER_DEFI NED_TYPE_NAME )
IN ( SELECT USER DEFI NED TYPE_CATALOG, USER DEFI NED TYPE_ SCHEMA,
USER_DEFI NED_TYPE_NAVE
FROM DEFI NI TI ON_SCHEMA. USER_DEFI NED_TYPE_PRI VI LEGES
WHERE ( SCHEMA OWKER I N ( ' PUBLI C , ;GURRENT USER )
R
SCHEMA OWKER | N ( SELECT RGYE_NAMVE
FROMNENABLED ROLES ) ) )

AND
M USER_DEFI NED_TYPE_CATALOG = ( SELECT CATALOG NAME
FROM | NFORVATI ON_SCHEMA_CATALOG NAME ) ;

In the Definition, replace the <grant statement> with:

GRANT SELECT ON TABLE METHOD_SPECI FI CATI ON_PARAMETERS
TO PUBLI C WTH GRANT OPTI QN

20.32 METHOD_SPECIFICATIONS view

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

In the Definition, neplace the view definition with:

CREATE VIEW 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_CATALOG,

M USER_DEFI NED_TYPE_SCHEMA AS UDT_SCHEMA,

M USER_DEFI NED_TYPE_NAME AS UDT_NAME,

M METHOD_NAME, |'S STATIC, | S _OVERRI DI NG,

| S CONSTRUCTOR,
DATA TYPE, D. CHARACTER MAXI 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 SI ON, D. NUVERI C_PRECI S| ON_RADI X, D. NUVERI C_SCALE,
DATETI ME_PREC! SI ON, D. | NTERVAL_TYPE, D.|NTERVAL_PRECI 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 MUM _CARDI NALI TY, D. DTD_| DENTI FI ER, M METHOD_LANGUAGE,

Ooooo0oo0onn00
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PARAMETER STYLE, M |S_DETERM NI STIC, M SQL_DATA ACCESS,
'S NULL_CALL,
TO SQL_SPECI FI C_CATALOG, M TO SQL_SPECI FI C_SCHEMA,
TO SQL_SPEC! FI C_NAME,
M CREATED, M LAST_ALTERED
FROM ( DEFI NI TI ON_SCHEMA. METHOD_SPECI FI CATI ONS M
JON ( DEFI'NI TI ON_SCHEMA. DATA TYPE_DESCRI PTOR D

LEFT JO N DEFI NI TI ON_SCHEMA. COLLATI ONS AS C
ON( C COLLATION CATALQG C-COLLATI QN SCHEMA,

M
M
M
M

20.33 PARAMETERS view

In the Definition, replace the <from clause> with:

20.34 REFERENCED_TYPESview

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_DEFI NED_TYPE_NAME, ' USER- DEFI NED TYPE' ,
DTD_| DENTI FI ER )
= (_ D. OBJECT _CATALOG, D. OBJECT_SCHEMA, D. OBJECT NAME,
D. OBJECT_TYPE, D.DTD I DENTIFIER ) )
WHERE ( M USER DEFI NED_TYPE_CATALOG, M USER DEFI NED TYPE SCHEMA,
M USER_DEFI NED_TYPE_NAME )
IN ( SELECT USER DEFI NED TYPE_CATALOG, USER DEFI NED, TYPE_ SCHEMA,
USER_DEFI NED_TYPE_NAVE
FROM DEFI NI TI ON_SCHEMA. USER_DEFI NED_TYPEAPRI VI LEGES
WHERE ( SCHEMA OWKER I N ( ' PUBLIC, CURRENT USER )
R
SCHEMA_ OWKER | N ( SELECT ROLE_NAMVE
FROM ENABLED ROLES ) ) )
AND
M USER DEFI NED_TYPE_CATALOG
= ( SELECT CATALOG NAMVE
FROM | NFORVATI ON_SCHEMA CATALOG NAME ) ;

Rationale: Editorial - typographical error.

FROM ( DEFI NI TI ON_SCHEMA. PARAVETERS P1
LEFT JON  ( DEFNI 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 )
= ( D1. 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) )
JOI'N DEFI NI TI ON_SCHEMA. ROUTI NES R1
ON ( ( PL1.SPECI FI C CATALOG, P1.SPECI FI C SCHEMA, P1. SPECI FI

C_
= ( R1l. SPECI FI C_CATALOG, R1. SPECI FI C_SCHEMA, R1. SPECI FI

NAVE )
C NAME ) )

Rationale: Remove irrelevant column from the definition of the REFERENCED_TYPES view.

In the Definition, replace the view definition with:

CREATE VI EW REFERENCED _TYPES AS
SELECT DI STI NCT
R OCBJECT_CATALOG, R CBJECT_SCHEMA, R. OBJECT_NAME,
R. OBJECT_TYPE, REFERENCE TYPE | DENTI FI ER, DATA TYPE,
CHARACTER _MAXI MUM LENGTH, CHARACTER OCTET_LENGTH,
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CHARACTER SET_CATALOG, CHARACTER SET_SCHEMA, CHARACTER SET_NAME,
COLLATI ON_CATALOG, COLLATI ON_SCHEMA, COLLATI ON_NAME,
NUVERI 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,
MAX]I MIM_CARDIL NALL TV B DID | DENTILEILER
FROM ( DEFI NI TI ON_SCHEMA. REFERENCED_TYPES AS R
JON ( 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 ( ( R OBJECT CATALOG, R OBJECT SCHEMA,
R OBJECT_NAME, R OBJECT TYPE, R DTD_| DENTI FI ER )
= ( D. OBJECT CATALOG, D. OBJECT SCHEMA, D. OBJECT(INANE,
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 NAMNE,
OBJECT_TYPE, DTD | DENTI FI ER
FROM | NFORMATI ON_SCHEVA. DATA _TYPE_PRI VICCEGES ) ;

20.38 ROLE_TABLE_GRANTSVview

1. Rationale: Editorial - typographical error.

In the Definition, replace the <where clause> with:

WHERE ( GRANTEE I N ( SELECT ROLE_NAME
FROM ENABLED ROLES )
oRrR
GRANTOR I N ( SELECT ROLE_NAME
FROM ENABLED ROLES ) )
AND TABLE CATALOG = ( SELECT CATALOG NAVE
FROM | NFORVATI ON_SCHEMA CATALOG NAME ) ;

20.56 TABLES view

1. Rationale: Clean up typedtable insertability property for non-instantiable types.

Replace the Definitionwith:

CREATE VI EW TABLES AS
SELECT\TABLE_CATALOG, TABLE SCHEMA, TABLE_NAME,
TABLE_TYPE, SELF_REFERENCI NG COLUMN NAVE, REFERENCE GENERATI ON,
USER DEFI NED_TYPE_CATALOG, USER DEFI NED TYPE SCHEMA,
USER_DEFI NED_TYPE_NAME, |S | NSERTABLE | NTO
FROM DEFI NI TI ON_SCHEMA. TABLES
WHERE ( TABLE CATALOG TABLE SCHEMA, TABLE NAME )
IN ( SELECT TABLE CATALOG, TABLE SCHEMA, TABLE NANE
FROM DEFI'NI TT ON_SCHENVA. TABLE_PRI VI LEGES
WHERE GRANTEE I N ( ' PUBLIC, CURRENT USER )
UNI ON
SELECT TABLE CATALOG, TABLE SCHEMA, TABLE_NAME
FROM DEFI NI TI ON_SCHEMA. COLUMN_PRI VI LEGES
WHERE ( SCHEMA OWKER I N ( ' PUBLI C, CURRENT_USER )
R
SCHEMA OWKER | N ( SELECT ROLE_NAME
FROM ENABLED ROLES ) ) )

AND
TABLE_CATALOG = ( SELECT CATALOG NAME

© ISO/IEC 2000 — All rights reserved 137


https://iecnorm.com/api/?name=031379cf71db997a782c676e87e2f48a

ISO/IEC 9075 (parts 1 to 5):1999/Cor.1:2000(E)

FROM | NFORVATI ON_SCHEMA CATALOG NAME ) ;

GRANT SELECT ON TABLE TABLES
TO PUBLI C W TH GRANT CPTI ON,
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20.62 TRIGGERS view

1. Rationale: Extend TRIGGERSview to allow for the representation of all possible elements of <old or new
values aliaslist>, and delete stray reference to " CONDITION_TIMING," and editorially remove
€rroneous text.

Replace the Definition with:

CREATE VI EW TRI GGERS AS
SELECT TRI GGER CATALOG, TRI GGER SCHEMA, TRI GGER NAME,
EVENT_MANI PULATI ON,
EVENT_OBJECT CATALOG, EVENT OBJECT SCHEMA, EVENT OBJECT TABLE,
ACTI ON_ORDER, ACTI ON_CONDI TI ON, ACTI ON_STATEMENT,
ACTI ON_ORI ENTATI ON, ACTI ON_TI M NG,
ACTI ON_REFERENCE_OLD TABLE, ACTI ON REFERENCE_NEW TABLE,
ACTI ON_REFERENCE_OLD_ROW ACTI ON_REFERENCE_NEW ROW CREATED
FROM DEFI NI TI ON_SCHEMA. TRI GGERS
JO N DEFI NI TI ON_SCHEMA. SCHEMATA S
ON ( TRI GGER CATALOG, TRI GGER SCHEMA )
= ( S. CATALOG NAME, S.SCHEMA NAME )
WHERE ( SCHEMA OWKER = CURRENT USER
R
SCHEMA OWKER | N ( SELECT ROLE_NAME
FROM ENABLED ROLES )")
AND
TRI GGER CATALOG = ( SELECT CATALOG NANE
FROM | NFORVATI'ON_SCHEMA CATALOG NAME ) ;

GRANT SELECT ON TABLE TRI GGERS
TO PUBLI C W TH GRANT CPTI ON,
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20.68 VIEWS view

1. Rationale: Clean up typed table insertability property for non-instantiable types.

Replace the Definition with:

CREATE VI EW VI EWS AS
SELECT TABLE CATALOG, TABLE SCHEMA, TABLE_NAME,
CASE WHEN EXI STS ( SELECT *
FROM DEFI NI TI ON_SCHEMA. SCHEMATA AS S
WHERE ( TABLE CATALOG, TABLE SCHEMA )
= (_S.CATALOG NAME, S.SCHEMA NAME))
AND
( SCHEMA OWNER = CURRENT USER
R
SCHEMA OWKER | N ( SELECT ROLE’NAMVE
FROM(ENABLED_ROLES )

)
THEN VI EW DEFI NI TI ON
ELSE NULL
END AS VI EW DEFI NI Tl ON,
CHECK_OPTI ON, | S UPDATABLE
FROM DEFI NI TI ON_SCHEMA. VI EVS
WHERE ( TABLE CATALOG TABLE SCHEMA, TABLE NAME.)
IN ( SELECT TABLE CATALOG, TABLE SCHEMA! TABLE NANE
FROM TABLES )
AND
TABLE_CATALOG = ( SELECT CATALOG/NAVE
FROM | NFORVATHON_SCHEMA CATALOG NAME ) ;

GRANT SELECT ON TABLE VI EW6
TO PUBLI C W TH GRANT CPTI ON,
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20.69 Short name views

1. Rationale: Add missing column to the definition of the ATTRIBUTES view.

In the Definition, replace the view definition for ATTRIBUTES S with:

CREATE VI EW ATTRI BUTES_S
( UDT_CATALOG, UDT_SCHEMA, UDT_NAME,

ATTRI BUTE_NAME, ORDI NAL_PGCSI TI ON, ATTRI BUTE_DEFAULT,

I'S NULLABLE, DATA TYPE, CHAR MAX_LENGTH,

CHAR_OCTET_LENGTH, CHAR SET_CATALOG, CHAR SET_SCHEMA,

CHARACTER_SET_NAME, COLLATI ON_CATALOG, COLLATI ON_SCHEMA,

COLLATI ON_NAME, NUMERI C_PRECI SI ON, NUMERI C_PREC RADI X,

NUVERI C_SCALE, DATETI ME_PRECI SI ON, | NTERVAL_TYPE,

| NTERVAL_PRECI SI ON, DOVAI N_CATALOG, DOVAI N_SCHEMA,

DOVAI N_NANVE, ATT_UDT_CAT, ATT_UDT_SCHEMA,

ATT_UDT_NAME, SCOPE CATALOG, SCOPE_SCHEMA,

SCOPE_NAME, MAX_CARDI NALI TY, DTD | DENTI Fl ER,

CHECK_REFERENCES, |S_DERI VED REF_ATT ) AS

SELECT UDT_CATALOG, UDT_SCHEMA, UDT_NAME,

ATTRI BUTE_NAME, ORDI NAL_POSI TI ON, COLUWMN_DEFAULT,
IS NULLABLE, DATA TYPE, CHARACTER MAXI MUM LENGTH,
CHARACTER_OCTET_LENGTH, CHARACTER SET_CATALOG CHARACTER SET_SCHEMA,
CHARACTER_SET_NAME, COLLATI ON_CATALOG, QOLLATI ON_SCHEMA,
COLLATI ON_NAME, NUMERI C_PRECI SI ON, NUVERC PRECI S| ON_RADI X,
NUVERI C_SCALE, DATETI ME_PRECI SI ON, | NTERVAL TYPE,
| NTERVAL_PRECI S| ON, DOMAI N_CATALOG, ~DOVAI N_SCHEMA,
DOVAI N_NAVE, ATTRI BUTE_UDT_CATALQG, “ATTRI BUTE_UDT_SCHEMA,
ATTRI BUTE_UDT_NANE, SCOPE_CATALOG. SCOPE_SCHEMA,
SCOPE_NAME, MAXI MUM_CARDI NALIZY, DTD_| DENTI FI ER, CHECK_REFERENCES,
| S_DERI VED_REFERENCE_ATTRI BUTE

FROM | NFORVATI ON_SCHENMA. ATTRI BUTES;

2. Rationale: Remove irrelevant column fromthe definition of the ELEMENT _TYPESview.

In the Definition, replace the view definition for ELEMENT_TYPES Swith;

CREATE VI EW ELEMENT_TYPRES S
( OBJECT_CATALOG, GBIJECT_SCHEMA, OBJECT_NAME,

OBJECT _TYPE, ARRAY TYPE | D, DATA TYPE,

CHAR_MAX_LENGTH;  CHAR OCTET_LENGTH, CHAR SET_CATALOG,

CHAR SET_SCHENMA, CHARACTER SET_NAME, COLLATI ON_CATALOG,

COLLATI ONL'SCHEMA, COLLATI ON_NAME, NUMERI C_PRECI SI ON,

NUVERI C/PREC_RADI X, NUMERI C_SCALE, DATETI ME_PRECI SI ON,

| NTERYAL-TYPE, | NTERVAL_PREC! SI ON,

UDT_«CATALOG, UDT_SCHEMA, UDT_NAME,

SCOPE' CATALOG, SCOPE_SCHEMA,  SCOPE_NAME,

NAX- CARDI NALI TY, DTD_I DENTI FIER ) AS

SELECT OBJECT_CATALOG, OBJECT_SCHEMA, OBJECT_NAME,

OBJECT _TYPE, ARRAY_TYPE_| DENTI FI ER, DATA TYPE,
CHARACTER_MAXI MUM LENGTH, CHARACTER OCTET_LENGTH,
CHARACTER_SET CATAL(IB, CHARACTER_SET_SCHEMA, CHARACTER SET_NAME,
LAJ_LHI I u\l_\.al-\ll-\L\AJ, \.LA_LI-\II uv_ou-n:lvr-\ \.LA_LI-\II u\l_l\lf-\IVI:
NUMERI C_PRECI SI ON, NUMERI C_PREC!I SI ON_RADI X, NUMERI C_SCALE,
DATETI ME_PRECI SI ON, | NTERVAL_TYPE, | NTERVAL_PREC! SI ON,
UDT_CATALOG, UDT_SCHEMA, UDT_NAME,
SCOPE_CATALOG, SCOPE_SCHEMA,  SCOPE_NAME,
MAXI MUM_CARDI NALI TY, DTD | DENTI FI ER

FROM | NFORVATI ON_SCHENMA. ELEMENT_TYPES;
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3. Rationale: Remove irrelevant columns from the definition of the FIELDS view.

In the Definition, replace the view definition for the FIELDS_S view with:

CREATE VI EW FI ELDS_S
( OBJECT CATALOG, OBJECT SCHEMA, OBJECT NAME,

OBJECT_TYPE, ROW | DENTI FI ER, FI ELD _NAVE,

CRDI NAI_POSI TI ON_ DATA TYPE

CHAR MAX_LENGTH, CHAR OCTET LENGTH, CHAR SET CATALOG,

CHAR SET_SCHEMA, CHARACTER SET_NAME, COLLATI ON CATALCG,

COLLATI ON_SCHEMA, COLLATI ON_NAVE, NUVERI C_PRECI SI ON,

NUMERI C_PREC RADI X, NUMERI C_SCALE, DATETI ME_PREC! SI ON,

I NTERVAL_TYPE, | NTERVAL_PRECI SI ON,

UDT_CATALOG, UDT_SCHEMA, UDT_NAME,

SCOPE_CATALOG, SCOPE_SCHEMA, ~ SCOPE_NAME,

MAX_CARDI NALI TY, DTD_| DENTI FIER ) AS

SELECT OBJECT CATALOG, OBJECT SCHEMA, OBJECT NAME,

OBJECT_TYPE, ROW | DENTIFI ER, FI ELD _NAVE,
ORDI NAL_PCS| TI ON, DATA TYPE,
CHARACTER MAX_LENGTH, CHARACTER OCTET LENGTH, CHARACIER SET CATALCG,
CHARACTER _SET_SCHEMA, CHARACTER SET_NAME, COLLATI @N_CATALOG,
COLLATI ON_SCHEMA, COLLATI ON_NAVE, NUVERI C_PRECI SFON,
NUVERI C_PRECI S| ON_RADI X, NUMERI C_SCALE, DATETI NE-PREC! SI ON,
| NTERVAL_TYPE, | NTERVAL_PRECI S| ON, DOMAI N DEFAULT,
UDT_CATALOG, UDT_SCHEMA, UDT_NAME,
SCOPE_CATALOG, SCOPE_SCHEMA, ~ SCOPE_NAME,
MAXI MUM_CARDI NALI TY, DTD_| DENTI FI ER

FROM | NFORMATI ON_SCHEMA. FI ELDS;

4. Rationale: Editorial - remove erroneous column and other-text.

Replace the Definition of the REFERENCED _TY PES\S view with:

CREATE VI EW REFERENCED TYPES_S
( OBJECT_CATALOG, OBJECT SCHEMAZ OBJECT NAME,

OBJECT_TYPE, REFERENCE TYPE.\ D, DATA TYPE,

CHAR MAX_LENGTH, CHAR OCTET LENGTH, CHAR SET CATALOG

CHAR SET_SCHEMA, CHARACTER SET NAME, COLLATI ON CATALCG,

COLLATI ON_SCHEMA, COLLATI ON_NAVE, NUVERI C_PRECI SI ON,

NUVERI C_PREC_RADI X,  (NUVERI C_SCALE, DATETI ME_PREC! SI ON,

I NTERVAL_TYPE, | NTERVAL_PRECI SI ON,

UDT_CATALOG, UDT- SCHEMA, UDT_NAME,

SCOPE_CATALOG~"SCOPE_SCHEMA, ~ SCOPE_NAME,

MAX_CARDI NALITY, DTD_| DENTI FIER ) AS

SELECT OBJEGT CGATALOG, OBJECT SCHEMA, OBJECT NAME,

OBJEGT TYPE, REFERENCE_TYPE | DENTI FI ER, DATA TYPE,
CHARACTER MAXI MUM LENGTH, CHARACTER OCTET_LENGTH,
CHARACTER_SET_CATALCG,
CHARACTER SET_SCHEMA, CHARACTER SET_NAME, COLLATI ON_CATALOG,
COLLATI ON_SCHEMA, COLLATI ON_NANME, NUVERI C_PRECI SI ON,
NUVERI C_PRECI S| ON_RADI X, NUMERI C_SCALE, DATETI ME_PREC! SI ON,
| NTERVAL_TYPE, | NTERVAL_PRECI SI ON,
UDT_CATALOG, UDT_SCHEMA, UDT_NAME,
SCOPE_CATALOG, SCOPE_SCHEMA, ~ SCOPE_NAME,
MAXI MM CARDI NALL TY, _DTD | DENTI EL ER

FROM | NFORMVATI ON_SCHEMA. REFERENCED_TYPES;
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5. Rationale: Editorial.

Replace the Definition of the ROL_TAB_METH_GRNTS view with:

CREATE VI EW ROL_TAB_METH_GRNTS

GRANTOR, GRANTEE, TABLE CATALOG

TABLE_SCHEMA, TABLE_NAME, SPECI FI C_CATALGG,

SPECI FI C SCHENMA SPECI El C NAVE | S GRANTABIE ) AS

SELECT GRANTOR, GRANTEE, TABLE_CATALOG,

TABLE_SCHEMA, TABLE_NAME, SPECI FI C_CATALOG
SPECI FI C_SCHEMA, SPECI FI C_NAME, | S_GRANTABLE

FROM DEFI NI TI ON_SCHEVA. ROLE_TABLE_METHOD_GRANTS;

6. Rationale: Replace use of reserved word as column name.

Replace the Definition of the SQL_LANGUAGES S view with:

CREATE VI EW SQL_LANGUAGES_S
( SOURCE, SQL_LANGUAGE YEAR, CONFORMANCE,
I NTEGRI TY, | MPLEMENTATI ON, BI NDI NG STYLE,
PROGRAMM NG LANGUAGE ) AS
SELECT SQL_LANGUAGE_SOURCE, SQL_LANGUAGE YEAR SQL_LANGUAGE CONFORVANCE,
SQL_LANGUAGE_| NTEGRI TY, SQL_LANGUAGE_| MPLEMENTATI ON,
SQL_LANGUAGE_BI NDI NG STYLE, SQ._LANGUAGE PROGRAMM NG LANGUAGE
FROM | NFORMATI ON_SCHEMA. SQL_LANGUAGES;

7. Rationale: Clean up typed table insertability property for non-instantiable types.

Replace the Definition of the TABLES_S view with:

CREATE VI EW TABLES_S
( TABLE_CATALOG, TABLE SCHEMA, TABLE NAME,
TABLE_TYPE, SELF_REF_COLUWN, REF~GENERATI ON,
UDT_CATALOG, UDT_SCHEMA, UDT.NAME, |S | NSERTABLE | NTO) AS
SELECT TABLE CATALOG, TABLE SCHEMA, TABLE_NAME,
TABLE_TYPE, SELF_REFERENCI NG COLUWN, REFERENCE GENERATI ON,
USER DEFI NED_TYPE.CGATALOG, USER DEFI NED TYPE_SCHEMA,
USER_DEFI NED_TYPELNAME, |S | NSERTABLE | NTO
FROM | NFORMATI ON_SCHEMA. TABLES;

21.3 EQUAL_KEY_DEGREES assertion

1. Rationale: Replace use of reserved word as correlation name.

Replace the Definition with:

CREATE “ASSERTI ON EQUAL_KEY DEGREES
CHECK ( NOT EXI STS ( SELECT *
FROM ( SELECT COUNT ( DI STINCT FK. COLUWN _NAME ),
COUNT ( DI STINCT PK. COLUWN_NAME )
FROM KEY_COLUWN_USAGE AS FK,
REFERENTHAL _CONSTRAHNTSAS—RE;
KEY_COLUWN_USAGE AS PK
WHERE ( FK. CONSTRAI NT_CATALCG,
FK. CONSTRAI NT_SCHEMA,
FK. CONSTRAI NT_NAME )
= ( RF. CONSTRAI NT_CATALOG,
RF. CONSTRAI NT_SCHEMA,
RF. CONSTRAI NT_NAME )
AND
( PK. CONSTRAI NT_CATALOG,
PK. CONSTRAI NT_SCHEMA,
PK. CONSTRAI NT_NAME )
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= ( RF. UNI QUE_CONSTRAI NT_CATALOG,
RF. UNI QUE_CONSTRAI NT_SCHEMA,
RF. UNI QUE_CONSTRAI NT_NAME )
GROUP BY RF. CONSTRAI NT_CATALOG,
RF. CONSTRAI NT_SCHEMA,
RF. CONSTRAI NT_NAME )
AS R ( FK_DEGREE, PK_DEGREE )
WHERE FK_DEGREE <> PK_DEGREE ) )

21.6 ASSERTIONS base table

1. Rationale: Remove irrelevant column from the definition of the ASSERTIONS base table.
Delete the column definition for CHECK_TIME.
2. Rationale: Editorial.

Replace the check constraint ASSERTIONS DEFERRED_ CHECK with:

CONSTRAI NT ASSERTI ONS_DEFERRED_CHECK
CHECK ( ( |'S_DEFERRABLE, | NI TI ALLY DEFERRED )
IN (TVALUES ( 'NO, 'NO ),
( "YES, 'NO ),
( "YES, 'YES ) ) )

21.7 ATTRIBUTES base table

1. Rationale: Editorial.

Replace the check constraint ATTRIBUTES_IS DERIVED_REFERENCE_ATTRIBUTE_CHECK with:

CONSTRAI NT ATTRI BUTES | S_DERI VER“REFERENCE_ATTRI BUTE_CHECK
CHECK ( |'S_DERI VED REFERENCE ATTRIBUTE IN ( 'YES, 'NO ) ),

Replace the check constraint ATTRIBUTES CHECK_DATA_TY PE with:

CONSTRAI NT ATTRI BUTES(CHECK_DATA TYPE
CHECK ( ( UDT_CATALOG, UDT SCHEMA, UDT_NAME,
" USER-DEFI NED TYPE', DTD_ | DENTI FI ER )
IN ( .SELECT OBJECT CATALOG, OBJECT SCHEMA, OBJECT NAME,
OBJECT_TYPE, DTD | DENTI FI ER
FROM DATA TYPE_DESCRI PTCR ) ),

21.8 CHARACTER_SETS base table

1. Rationale: Correct too hasty amendment of a change proposal.
Source: BHX-144

Reptace Description 2) withT:

2) The value of FORM_OF USE isthe null value.
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2. Rationale: Correct misapplication of a change proposal.
Source: BHX-144

Replace Description 3) with:

3) The value of NUMBER_OF CHARACTERS s the null value.

3. Rationale: Add missing Description.
Source: GBR-STC-028

Insert the following Description:

7 Thereisarow in thistable for the character set INFORMATION_SCHEMA.SQL_CHARACTER.
In that row:

a) CHARACTER_SET_CATALOG, CHARACTER_SET_SCHEMA, and
CHARACTER_SET_NAME are the name of the catalog, INFORMATION_SCHEMA', and
'SQL_IDENTIFIER', respectively.

b) DEFAULT_COLLATE_CATALOG, DEFAULT_COLLATE_SCHEMA, and

DEFAULT_COLLATE_NAME are the name of the catalog,*HNFORMATION_SCHEMA, and
'SQL_CHARACTER,, respectively.

21.12 COLLATIONS basetable

1. Rationale: Editorial.

Replace the primary key constraint COLLATIONS PAD_PRIMARY _KEY with:

CONSTRAI NT COLLATI ONS_PRI MARY_KEY!
PRI MARY KEY ( COLLATI ON_CATALOG, COLLATI ON_SCHEMA, COLLATI ON_NAME ),

Replace the foreign key constraint COLLATIONS PAD_FOREIGN_KEY_SCHEMATA with:

CONSTRAI NT COLLATI ONS,FOREI GN_KEY_SCHENMATA
FOREI GN KEY ( ,GOELATI ON_CATALOG, COLLATI ON_SCHEMA )
REFERENCES\SCHEMATA,

2. Rationale: Correct.too hasty amendment of a change proposal.
Source: BHX¢144

Replace Description 3) with:

3) The values of COLLATION_TYPE, COLLATION_DICTIONARY, and
COLLATION_DEFINITION are the null value.

214 COCUMNS basetabte
1. Rationale: Editorial - typographical error.

Replace the check constraint COLUMN_CHECK_DATA TY PE with:

CONSTRAI NT COLUMNS_CHECK_DATA _TYPE
CHECK ( DOVAI N_CATALOG NOT | N( SELECT CATALOG _NAME

FROM SCHEMATA )
oRrR
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( ( DOVAI N CATALOG, DOMAI N SCHEMA, DOMVAI N NAME ) |'S NOT NULL
AND
( TABLE_CATALOG, TABLE SCHEMA, TABLE_NAME,
" TABLE', DTD_ | DENTI FIER )
NOT I N ( SELECT OBJECT CATALOG OBJECT SCHEMA, OBJECT NAME,
OBJECT_TYPE, DTD | DENTI FI ER
FROM DATA TYPE_DESCRI PTOR ) )

13

 DOMALN _CATALQG  DOMAL N _SCHEMA, DOMAL N _NANE ) LS _NULL

21.15 DATA_TYPE_DESCRIPTOR basetable

1.

Replace the Function with:

2.

Replace the check constraint DATA_TY PE JDESCRIPTOR_DATA_TYPE_CHECK_COMBINATIONS with:

AND
( TABLE_CATALOG, TABLE SCHEMA, TABLE_NAME,
" COLUMN , COLUWN_NAME )
IN ( SELECT OBJECT CATALOG, OBJECT SCHEMA, OBJECT NAME,
OBJECT_TYPE, DTD | DENTI FI ER
FROM DATA TYPE DESCRI PTOR ) ) )

Rationale: Provide missing text in Function section.

The DATA_TYPE_DESCRIPTOR table has one row for each domain, ene row for each column (in each
table) and for each attribute (in each structured type) that is defined as having a data type rather than a
domain, one row for each distinct type, one row for the result type.of each SQL-invoked function, one row
for each SQL parameter of each SQL-invoked routine, one row.fer the result type of each method
specification, one row for each parameter of each method spegification, and one row for each structured type
whose associated reference type has a user-defined représentation. It effectively contains a representation of
the data type descriptors.

Rationale: Correct definition of the length of:<reference type>s and typographical errors.

CONSTRAI NT DATA TYPE_DESCRI PTOR DATA TYPE_CHECK_COWVBI NATI ONS
CHECK ( ( DATA TYPE IN (\“CHARACTER , ' CHARACTER VARYI NG ,
' CHARACTER LARGE OBJECT' )
AND
( CHARAGTER MAXI MUM LENGTH, CHARACTER OCTET LENGTH,
COLLATI ON_CATALOG, COLLATI ON_SCHEMA, COLLATI ON_NAME ) |'S NOT NULL
AND
( NUVERI C_PRECI SI ON, NUMERI C_PRECI SI ON_RADI X, NUVERI C_SCALE,
DATETI ME_PRECI S| ON, USER DEFI NED_TYPE CATALOG,
USER DEFI NED_TYPE_SCHEMA, USER DEFI NED TYPE NAME ) IS NULL

146

AND
( INTERVAL_TYPE, |NTERVAL PRECISION ) IS NULL
AND
( SCOPE_CATALOG, SCOPE_SCHEMA, SCOPE_NAME ) |'S NULL
AND
MAXI MUM_CARDI NALI TY 1'S NULL )
R
(_DATA TYPE IN ( "BIT . 'BIT VARYING )
AND
( CHARACTER MAXI MUM LENGTH, CHARACTER OCTET LENGTH ) IS NOT NULL
AND
( COLLATI ON_CATALOG, COLLATI ON_SCHEMA, COLLATI ON NAME ) IS NULL
AND

( NUMERI C_PRECI SI ON, NUMERI C_PRECI SI ON_RADI X, NUVERI C_SCALE,
DATETI ME_PRECI S| ON, USER DEFI NED_TYPE CATALOG,
USER DEFI NED_TYPE_SCHEMA, USER DEFI NED TYPE NAME ) IS NULL
AND
( INTERVAL_TYPE, |NTERVAL PRECISION) IS NULL
AND
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( SCOPE_CATALOG, SCOPE_SCHEMA, SCOPE_NAME ) |'S NULL

AND
MAXI MUM_CARDI NALI TY 1'S NULL )

R

( DATA _TYPE IN ( ' BI NARY LARGE OBJECT )
AND

( CHARACTER_MAXI MUM_LENGTH, CHARACTER OCTET_LENGTH ) IS NOT NULL
AND

( CAOLLATI (T\I_PATAI m’ CAOLLATI ('Y\I_Q("HI:MA’ CAOLLATI ('Y\I_NAI\/F’
NUVERI C_PRECI S| ON, NUMERI C_PREC!I SI ON_RADI X, NUVERI C_SCALE,
DATETI ME_PRECI S| ON, USER DEFI NED_TYPE CATALOG,
USER DEFI NED_TYPE_SCHEMA, USER DEFI NED TYPE NAME ) IS NULL
AND
( INTERVAL_TYPE, |NTERVAL PRECISION ) IS NULL

AND
( SCOPE_CATALOG, SCOPE_SCHEMA, SCOPE_NAME ) |'S NULL
AND
MAXI MUM_CARDI NALI TY 1'S NULL )

R

( DATA TYPE IN ( ' INTEGER , ' SMALLINT )

AND

( CHARACTER MAXI MUM LENGTH, CHARACTER OCTET LENGTH,
COLLATI ON_CATALOG, COLLATI ON_SCHEMA, COLLATION NAME ) 1S NULL

AND

NUVERI C_PRECI S| ON_RADI X I N (2, 10 )

AND
NUMERI C_PRECI SI ON | S NOT NULL
AND
NUVERI C_SCALE = 0
AND
DATETI ME_PRECI SION |'S NULL
AND
( INTERVAL_TYPE, |NTERVAL PRECISION ) IS NULL
AND
( SCOPE_CATALOG, SCOPE_SGCREMA, SCOPE_NAME ) |'S NULL
AND
MAXI MUM_CARDI NALI TY 1S NULL )
R
( DATA TYPE IN ( ' NUMERI C, ' DECIMAL' )
AND

( CHARACTER MAXIMUM LENGTH, CHARACTER OCTET LENGTH,
COLLATI ON(GATALOG, COLLATI ON_SCHEMA, COLLATI ON_NAME ) 1S NULL

AND

NUMVERI C_ PRECI S| ON_RADI X = 10

AND
( NUVERI C_PRECI SI ON, NUMERI C SCALE ) 1S NOT NULL
AND
DATETI ME_PRECI SION 1S NULL
AND
( INTERVAL_TYPE, |NTERVAL PRECISION ) IS NULL
AND
( SCOPE_CATALOG, SCOPE_SCHEMA, SCOPE_NAME ) |'S NULL
AND
MAXI MUM_CARDI NALI TY 1'S NULL )

R

( DATA TYPE IN ( ' REAL’, ’DOUBLE PRECI SION, ’FLOAT' )
AND

( CHARACTER MAXI MUM LENGTH, CHARACTER OCTET LENGTH,
COLLATI ON_CATALOG, COLLATI ON_SCHEMA, COLLATI ON_NAME ) 1S NULL

AND

NUVERI C_PRECI SI ON | S NOT NULL

AND

NUVERI C_PRECI S| ON_RADI X = 2

AND

NUMERI C_SCALE 'S NULL

AND

DATETI ME_PRECI SION |'S NULL

AND
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( USER DEFI NED_TYPE_CATALOG, USER DEFI NED_TYPE_SCHEMA,
USER_DEFI NED_TYPE_NAME ) |'S NULL

AND
( INTERVAL_TYPE, |NTERVAL PRECISION ) IS NULL
AND
( SCOPE_CATALOG, SCOPE_SCHEMA, SCOPE_NAME ) |'S NULL
AND
MAXI MUM_CARDI NALI TY 1'S NULL )
R

( DATA TYPE IN ( 'DATE, 'TIME, 'TIMESTAW , 'TIME WTH TI ME ZONE ,
' TI MESTAMP W TH TI ME ZONE' )
AND
( CHARACTER MAXI MUM LENGTH, CHARACTER OCTET LENGTH,
COLLATI ON_CATALOG, COLLATI ON_SCHEMA, COLLATI ON_NAME ) 1S NULL
AND
( NUMERI C_PRECI SI ON, NUMERI C_PRECI SI ON_RADI X ) 'S NOT NULL
AND
NUMERI C_SCALE |'S NULL
AND
DATETI ME_PRECI SION |'S NOT NULL
AND
( USER DEFI NED_TYPE_CATALOG, USER DEFI NED_TYPEASCHEMA,
USER_DEFI NED_TYPE_NAME ) |'S NULL

(ANPNTERVAL_TYPE, | NTERVAL_PRECI SION ) |'S NULL
(ANgcopE_CATALoa SCOPE_SCHEMA, SCOPE_NAME ) 1S NULL
mlle MUM CARDI NALI TY I'S NULL )

(ORDATA_TYPE = ' | NTERVAL’
AND

( CHARACTER MAXI MUM LENGTH,~ CHARACTER OCTET LENGTH,
COLLATI ON_CATALOG, COLLATI ON_SCHEMA, COLLATI ON_NAME ) 1S NULL
AND
( NUMERI C_PRECI SI ON, NUVERI C_PRECI SI ON_RADI X ) |'S NOT NULL
AND
NUMERI C_SCALE 1S NWL'L
AND
DATETI ME_PRECI SLGN | S NOT NULL
AND
( USER DEFINED TYPE_CATALOG, USER DEFI NED_TYPE_SCHEMA,
USER_DEFI'NED_TYPE_NAME ) |'S NULL
AND
I NTERVAL'TYPE IN (' YEAR, 'NMONTH , ’'DAY’, 'HOUR , ' M NUTE ,
' SECOND', ' YEAR TO MONTH , ' DAY TO HOUR ,
' DAY TO M NUTE', ' DAY TO SECOND ,
' HOUR TO M NUTE', ' HOUR TO SECOND ,
M NUTE TO SECOND' )

AND
| NTERVAL_PRECI SION |'S NOT NULL
AND
( SCOPE_CATALOG, SCOPE_SCHEMA, SCOPE_NAME ) |'S NULL
AND
MAXI MUM_CARDI NALI TY 1'S NULL )
R
(_DATA TYPE = ' BOOLEAN
AND

( CHARACTER MAXI MUM LENGTH, CHARACTER OCTET LENGTH,

COLLATI ON_CATALOG, COLLATI ON_SCHEMA, COLLATI ON_NAME ) 1S NULL
AND
( NUMERI C_PRECI SI ON, NUMERI C_PRECI SI ON_RADI X ) 1S NULL

AND

NUMERI C_SCALE 1S NULL

AND

DATETI ME_PRECI SION | S NULL
AND

( INTERVAL_TYPE, | NTERVAL_PRECI SION ) IS NULL
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AND
( USER DEFI NED_TYPE_CATALOG, USER DEFI NED_TYPE_SCHEMA,
USER_DEFI NED_TYPE_NAME ) |'S NULL

AND
( SCOPE_CATALOG, SCOPE_SCHEMA, SCOPE_NAME ) |'S NULL
AND
MAXI MUM_CARDI NALI TY 1'S NULL )
R
( nATA_TVDF = 1USER- DEEILNED
AND

( NUMERI C_PRECI SI ON, NUMERI C_PRECI SI ON_RADI X, NUVERI C_SCALE,
DATETI ME_PRECI SI ON, CHARACTER OCTET LENGTH,
CHARACTER MAXI MUM LENGTH, | NTERVAL_TYPE, | NTERVAL PRECI SI ON,
SCOPE_CATALOG, SCOPE_SCHEMA, SCOPE_NAME ) 1S NULL

AND

( USER DEFI NED_TYPE_CATALOG, USER DEFI NED_TYPE_SCHEMA,
USER_DEFI NED_TYPE_NAME ) |'S NOT NULL

AND
MAXI MUM_CARDI NALI TY 1'S NULL )
R
( DATA TYPE = ' REF
AND
( CHARACTER MAXI MUM LENGTH, CHARACTER OCTET LENGTH ) IS NOT NULL
AND

( NUMERI C_PRECI SI ON, NUMERI C_PRECI SI ON_RADI X, NUVERI C_SCALE,
DATETI ME_PREC! SI ON, | NTERVAL_TYPE, {NTERVAL PRECI SION ) IS NULL
AND
( USER DEFI NED_TYPE_CATALOG, USER.DEFI NED_TYPE_SCHEMA,
USER_DEFI NED_TYPE_NAME ) |'S NOT-NULL

AND

MAXI MUM_CARDI NALI TY |'S NULL )
oRrR
( DATA_TYPE = ' ARRAY’

AND

( NUMERI C_PRECI SI ON,  NUVERI C_PRECI SI ON_RADI X, NUVERI C_SCALE,
DATETI ME_PREC! S| ON.€HARACTER OCTET LENGTH,
CHARACTER MAXI MUMPLENGTH, | NTERVAL_TYPE,
| NTERVAL_PREC! SI'ON ) 'S NULL

AND

( USER DEFI NED',TYPE_CATALOG, USER DEFI NED_TYPE_SCHEMA,
USER_DEFI NED_TYPE_NAME ) |'S NULL

AND
( SCOPE,CATALOG, SCOPE_SCHEMA, SCOPE_NAME ) |'S NULL
AND
MAXI-MUM CARDI NALI TY 1S NOT NULL )
R
( DATA_TYPE = ' ROW
AND

( NUMERI C_PRECI S| ON, NUMERI C_PRECI SI ON_RADI X, NUVERI C_SCALE,
DATETI ME_PREC! SI ON, CHARACTER OCTET LENGTH,
CHARACTER MAXI MUM LENGTH, | NTERVAL_TYPE,
| NTERVAL_PRECI SI ON ) 'S NULL
AND
( USER DEFI NED_TYPE_CATALOG, USER DEFI NED_TYPE_SCHEMA,
USER_DEFI NED_TYPE_NAME ) |'S NULL
AND
(_SCOPE_CATALQG, SCOPE_SCHEMA, SCOPE_NAME ) 1S NULL
AND
MAXI MUM_CARDI NALI TY 1'S NULL )
R
( DATA_TYPE NOT IN ( ' CHARACTER , ' CHARACTER VARYI NG ,
' CHARACTER LARGE OBJECT’ ,
' BI NARY LARGE OBJECT', 'BIT, ’'BIT VARYING ,
"INTEGER , ' SMALLINT', ' NUMERI C, ' DECI MAL',
' REAL’, ' DOUBLE PRECI SION, ’'FLOAT,
'DATE', ’'TIME, ' TIMESTAWP ,
' INTERVAL', ' BOOLEAN , ' USER- DEFI NED ,
"REF', 'ARRAY', 'ROW ) ) ),
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3. Rationale: Align Description 6) with the Definition section.
Replace Description 6) with:

6) Case:

a) If DATA_TYPE is'USER-DEFINED', then the values of USER_DEFINED_TYPE_CATALOG;
USER_DEFINED_TYPE_SCHEMA, and USER_DEFINED_TY PE_NAME are the qualified
name of the user-defined type being described.

b) If theDATA_TYPE is'REF, then the values of USER_DEFINED_TYPE_CATALOG,
USER_DEFINED_TYPE_SCHEMA, and USER_DEFINED_TY PE_NAME are the,qualified
name of the referenced structured type of the reference type being described.

) Otherwise, the values of USER_DEFINED_TYPE_CATALOG,
USER_DEFINED_TYPE_SCHEMA, and USER_DEFINED_TYPE_NAME are the null value.

21.16 DIRECT_SUPERTABLES

1. Rationale: Correct DIRECT _SUPERTABLES CHECK_ NO_REFLEXITIVITY constraint.

Replace the DIRECT_SUPERTABLE_CHECK_NO_REFLEXITIVTY constraint with the
following:

CONSTRAI NT DI RECT_SUPERTABLES_CHECK_NO REFLEXI TI VI TY
CHECK ( ( TABLE CATALOG, TABLE_SCHEMA)
SUPERTABLE_NAVE, TABLE NAVE')
NOT IN ( SELECT TABLE CATALOG TABLE SCHEMA, TABLE_NAME,
SUPERTABLE NANE
FROM DI REGT.CSUPERTABLES ) ),

21.23METHOD_SPECIFICATION_PARAMETERS

1. Rationale: Delete reference tooMETHOD _NAME column.
Delete the column definition,for METHOD_NAME.
2. Rationale: Correct'METHOD_SPECIFICATION_PARAMETERS PRIMARY_KEY constraint.

Replace the METHOD_SPECIFICATION_PARAMETERS_PRIMARY_KEY constraint with:

CONSTRAI'NT METHCD_SPEC! FI CATI ON_PARAMETERS_PRI MARY_KEY
PRLMARY KEY ( SPECI FI C_CATALOG, SPECI FI C_SCHEMA, SPECI FI C_NAME,
ORDI NAL_POSI TI ON ),

3 Rationale: Carrect METHOD SPECIFICATION PARAMETERS FORFIGN KFY constraint

Replace the METHOD_SPECIFICATION_PARAMETERS_PRIMARY_KEY constraint with:

CONSTRAI NT METHCD_SPEC! FI CATI ON_PARAMETERS_FOREI GN_KEY
FOREI GN KEY ( SPECI FI C_CATALOG, SPECI FI C_SCHEMA, SPECI FI C_NAME )
REFERENCES METHOD_SPECI FI CATI ONS,
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21.24METHOD_SPECIFICATIONS base table

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

Add the following column definition after the column IS_OVERRIDING:

|' S CONSTRUCTOR | NFORMATI ON_SCHEMA. CHARACTER DATA
CONSTRAI NT METHOD_SPECI FI CATI ON_| S_CONSTRUCTOR CHECK
CHECK ( 1S CONSTRUCTOR IN (' YES , 'NO) )
CONSTRAI NT METHOD_SPECI FI CATI ON_| S CONSTRUCTOR COMBI NATI ON_CHECK
CHECK ( |'S CONSTRUCTCR = ' YES
AND
IS OVERRIDING = 'NO ),

2. Rationale: The specification of SQL_DATA ACCESSisincorrect.

Replace the definition of SQL_DATA_ACCESS with:;

SQL_DATA_ACCESS I NFORMATI ON_SCHENA, CHARACTER_DATA
CONSTRAI NT METHCD_SPECI FI CATI ONS_SQL_DATA_ACCESS_NOT_NULL NOT NULL
CONSTRAI NT METHCD_SPECI FI CATI ONS_SQL_DATA_ACCESS_CHECK

CHECK ( SQL_DATA ACCESS I'N ( ' NO SQ.', 'CONTAINS/sQL',
' READS SQL DATA /~\'MODI FI ES SQL DATA ) ),

3. Rationale: Correct METHOD_SPECIFICATIONS LANGUAGE CHECK constraint.

Replace the check constraint METHOD_SPECIFICATIONS LANGUAGE_CHECK with:

CONSTRAI NT METHOD_SPECI FI CATI ONS_LANGUAGE_CHECK
CHECK ( ROUTINE_BODY IN ( ' SQU, (\ADA', 'C, 'COBOL’', ’'FORTRAN , ' MUWPS ,
" PASCAL™, " PLI’ ) ),

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

Add the following Description Rul€:

5.1) Thevaluesof IS:.CONSTRUCTOR have the following meanings:
YES The SQL-invoked method is an SQL-invoked constructor method.
NO The SQL-invoked method is not an SQL-invoked constructor method.

5. Rationale: Fhe-specification of SQL_DATA ACCESSisincorrect.
Replace Description Rule 10) with:

10)~ Thevaluesof SQL_DATA_ACCESS have the following meanings:

NO SQL The SQL-invoked routine does not possibly contain SQL.
CONTAINS SQL The SQL-invoked routine possibly contains SQL.
READS SQC DATA The SQL=IMvoRed Toutine possibly Teads SQL-tara

MODIFIES SQL DATA The SQL-invoked routine possibly modifies SQL-data.
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21.25 PARAMETERS base table

1. Rationale: Editorial - typographical error.

Replace the foreign key constraint PARAMETERS FOREIGN_KEY_SCHEMATA with:

CONSTRAI NT PARANVETERS FOREI GN KEY SCHEMATA
FOREI GN KEY ( SPECI FI C_CATALOG, SPECI FI C_SCHEMA )
REFERENCES SCHEMATA,

21.33 ROUTINES base table

1. Rationale: The specification of SQL_DATA ACCESSisincorrect.

Replace the definition of SQL_DATA_ACCESS with:;

SQL_DATA_ACCESS | NFORMATI ON_SCHEMA. CHARACTER _ DATA
CONSTRAI NT ROUTI NES_SQL_DATA ACCESS_NOT_NULL NOT NULL
CONSTRAI NT ROUTI NES_SQL_DATA_ACCESS_CHECK
CHECK ( SQL_DATA ACCESS IN ( 'NO SQ.', 'CONTAINS SQ)
' READS SQL DATA', ' MODI FIES SQL DATA ) ),
Replace Description Rule 8) with:

8) The values of SQL_DATA_ACCESS have the followingmeanings:
NO SQL The SQL-invoked routine does not possibly contain SQL.
CONTAINS SQL The SQL-invoked reutine possibly contains SQL.
READS SQL DATA The SQL -invoked-autine possibly reads SQL-data.
MODIFIES SQL DATA The SQL-invakedroutine possibly modifies SQL-data.

21.34 SCHEMATA base table

1. Rationale: Editorial - typographical efror.

Replace the Definition with:

CREATE TABLE SCHEMATAL(

CATALOG_NAME I NFORMATI ON_SCHEMA. SQL_| DENTI FI ER,
SCHEMA_NANME I NFORMATI ON_SCHEMA. SQL_I DENTI FI ER,
SCHEMA_OWNER I NFORMATI ON_SCHEMA. SQL_| DENTI FI ER
CONSTRAI NT\'SCHEMA_OANER_NOT_NULL NOT NULL,
DEFAULT_CHARACTER_SET_CATALCG I NFORMATI ON_SCHEMA. SQL_| DENTI FI ER
CONSTRAL'NT DEFAULT_CHARACTER SET_CATALOG NOT_NULL NOT NULL,
DEFAULST_.CHARACTER_SET_SCHEMA I NFORMATI ON_SCHEMA. SQL_| DENTI FI ER
CONSTRAI NT DEFAULT_CHARACTER _SET_SCHEMA _NOT_NULL NOT NULL,
DERAULT_CHARACTER_SET_NAME I NFORMATI ON_SCHEMA. SQL_| DENTI FI ER
CONSTRAI NT DEFAULT_CHARACTER SET_NAME _NOT_NULL NOT NULL,
SQL_PATH I NFORMATI ON_SCHEMA. CHARACTER_DATA,

CONSTRAI NT SCHEMATA PRI MARY_KEY
PRI MARY KEY ( CATALOG NAME, SCHEMA NAME ),
CINSTRAINT SCHENVATA_FUREI GN_KEY
FOREI GN KEY ( SCHEMA OMRER )
REFERENCES USERS
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21.35 SQL_FEATURESbasetable

1. Rationale: Editorial - typographical errors.

Replace the Definition with:

CREATE TABLE SQ. FEATURES (
FEATURE_I D | NFORVATI ON_SCHENMA. CHARACTER_DATA,
FEATURE_NAME | NFORVATI ON_SCHENMA. CHARACTER_DATA
CONSTRAI NT SQL_FEATURES_FEATURE_NAME_NOT_NULL NOT NULL,
/* Zero for SUB_FEATURE ID indicates a feature or a package*/

SUB_FEATURE_| D | NFORVATI ON_SCHENMA. CHARACTER_DATA,
/* Zero-length string for SUB_FEATURE_NAME indicates a feature or a package */
SUB_FEATURE_NANME | NFORVATI ON_SCHENMA. CHARACTER_DATA;
FEATURE _SUBFEATURE _PACKAGE_CODE | NFORVATI ON_SCHEMA. CHARACTERDATA

CONSTRAI NT_SQL_FEATURES FEATURE_SUBFEATURE _PACKAGE_CODE_CHECK
CHECK ( FEATURE_SUBFEATURE PACKAGE_CODE I N ( ' FEATURE , ' SUBFEATURE ,

' PACKAGE ).)
CONSTRAI NT SQL_FEATURES_SUB_FEATURE_NAME_NOT _NULL NOT NULL,
| S SUPPORTED TNFORMATI ON_SCHEMA. GHARACTER DATA

CONSTRAI NT SQL_FEATURES | S_SUPPORTED NOT_NULL NOT NULk
CONSTRAI NT SQL_FEATURES_I S_SUPPORTED_CHECK

CHECK ( 1S SUPPORTED IN ( ' YES', 'NO ) ),
|' S VERI Fl ED_BY | NFORVATI ON_SCHEMA. CHARACTER DATA,
COVMVENTS | NFORVATI ON'SCHEMA. CHARACTER_DATA,

CONSTRAI NT SQL_FEATURES_PRI MARY_KEY
PRI MARY KEY ( FEATURE | D, SUB_FEATURE ID ),
CONSTRAI NT SQL_FEATURES_CHECK_SUPPORTED_VERL Ft ED
CHECK ( |'S_SUPPORTED = ' YES™
R
'S VERI FIED BY I'S NULL )

21.36 SQL_IMPLEMENTATION_INFO basetable

1. Rationale: Editorial - typographical:error.

Replace the Definition with:

CREATE TABLE SQ._I MRLEMENTATI ON_I NFO (

I MPLEMENTATI ON_I NFO.t D I NFORMATI ON_SCHEMA. CHARACTER_DATA,

| MPLEMENTATI ON_I.NFO_NAME I NFORMATI ON_SCHEMA. CHARACTER_DATA
CONSTRAI NT SEQL I MPLEMENTATI ON_I NFO_NAME_NOT_NULL NOT NULL,

I NTEGER_VALUE I NFORMATI ON_SCHENMA. CARDI NAL_ NUMBER,

CHARACTER AVALUE I NFORMATI ON_SCHEMA. CHARACTER_DATA,

COVMENTS I NFORMATI ON_SCHEMA. CHARACTER_DATA,

CONSTRALNT SQL_| MPLEMENTATI ON_I NFO_PRI MARY_KEY
PRIVARY KEY ( | MPLEMENTATION INFO I D)

)

2138 SQOL_SIZING basetable

1. Rationale: Editorial - typographical error.

Replace the Definition with:

CREATE TABLE SQL_SI ZI NG (
SIZING | D | NFORVATI ON_SCHENMA. CARDI NAL_ NUMBER,
Sl ZI NG_NAME | NFORVATI ON_SCHENMA. CHARACTER_DATA
CONSTRAI NT SQL_SI ZI NG_SI ZI NG_NAME_NOT_NULL NOT NULL,
/* |f SUPPORTED VALUE is the null value, that neans that the item*/
/* being described is not applicable in the inplenmentation. */
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/* I'f SUPPORTED VALUE is 0 (zero),

that neans that the item*/

/* being described has no linmt or the linmt cannot be determined.*/
SUPPORTED_VALUE | NFORVATI ON_SCHENMA. CARDI NAL_ NUMBER,
COMMVENTS | NFORVATI ON_SCHENMA. CHARACTER_DATA,
CONSTRAI NT SQL_SI ZI NG_PRI MARY_KEY

PRI MARY KEY (SIZING ID)

)

21.39 SQL_SIZING_PROFILES base table

1. Rationale: Editorial - typographical errors.

Replace the Function with:
The SQL_SIZING base table has one row for each sizing item defined in 1 SO/IEC 9075.

Replace the Definition with:

CREATE TABLE SQ._SI ZI NG_PROFI LES (
SIZING | D | NFORVATI ON_SCHENMA. CARDI NAL_ NUMBER,
Sl ZI NG_NAME | NFORVATI ON_SCHENMA. CHARACTER_DATA
CONSTRAI NT SQL_SI ZI NG_SI ZI NG_NAME_NOT_NULL NOT NULLS{
PRCFI LE_I D | NFORVATI ON_SCHEMA,,CHARACTER_DATA,
/* |If REQU RED_VALUE is the null value, that means\‘that the item */
/* being described is not applicable in the profide. */
/* |If REQU RED VALUE is O (zero), that neans that the profile */
/* does not set a limt for this sizing item*/
REQUI RED_VALUE | NFORVATI ©N_SCHENMA. CARDI NAL_ NUMBER,
COMMVENTS | NFORMATI ON_SCHENMA. CHARACTER_DATA,
CONSTRAI NT SQL_SI ZI NG_PROFI LE_PRI MARY_KEY.
PRI MARY KEY ( SIZING_ I D, PRCFILE_ID)
)

21.43 TABLES base table

1. Rationale: Clean up typed table insertability property for non-instantiable types.

In the Definition, add the following column definition:

|'S_| NSERTABLE_I(NTO
CONSTRAI NT 1S T NSERTABLE _| NULL NOT NULL
CONSTRAI NI S_I NSERTABLE_| NTO_CHECK
CHECK((\N'S_TNSERTABLE INTO IN ( ' YES', 'NO ) ),

| NFORMATI ON_SCHEMA. CHARACTER DATA
NTO_
NTO

2. Rationale:Clean up typed table insertability property for non-instantiable types.
Add thefollowing Description Rule:

671) Thevauesof IS INSERTABLE_INTO have the following meanings.

YES Thetableisinsertable-into

NO Thetable is not insertable-into
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21.44 TRANSFORM S base table

1. Rationale: Editorial - typographical error.

Replace the column definition TRANSFORM_TY PE with:

TRANSEORM TYPE | NEORVATI ON_SCHEMA, CHARACTER_DATA
CONSTRAI NT TRANSFORM TYPE_NOT_NULL NOT NULL
CONSTRAI NT TRANSFORM TYPE_CHECK
CHECK ( TRANSFORM TYPE I'N (’ TO SQL’', 'FROM SQ’) ),

21.45 TRANSLATIONS basetable

1. Rationale: Correct too hasty amendment of a change proposal.
In the Definition, delete the column constraint:

CONSTRAI NT TRANSLATI ON_DEFI NI TI ON_NOT_NULL NOT NULL
Replace Description 4) with:

4) The value of TRANSLATION_DEFINITION isthe null value:

21.47 TRIGGER_COLUMN_USAGE basetable

1. Rationale: Enable recording of column dependenciés for UPDATE triggers.

Replace the Function with:
The TRIGGER_COLUMN_USAGE basetable has one row for each column of atableidentified by a <table
name> contained in a <table reference> that is contained in the <search condition> of a <triggered action> or
explicitly or implicitly referenced in @<triggered SQL statement> of a <trigger definition> of the trigger
being described.

2. Rationale: Enable recording-of column dependencies for UPDATE triggers.

In the Definition, delete the-constraint TRIGGER_COLUMN_USAGE_EVENT_NOT_UPDATE_CHECK.

3. Rationale: Enable recording of column dependencies for UPDATE triggers.

Replace Description 3) with:
3) The values of TABLE_CATALOG, TABLE_SCHEMA, TABLE_NAME, and COLUMN_NAME

are the catalog name, unqualified schema name, qualified identifier, and column name, respectively,
of acolumn of atableidentified by a <table name> contained in the <search condition> of a

<triqaaered-action> aor exnlicithor imnlicith referanced-in-a <tricaered-SOL _statement> of a <tricqer
tH-ggerea-acHoR—=—-o-expHeHr/-o-HMpHGH/ElereRced-Hi-a-<tHggerea-o = HeRt —a<tHggel

definition> of the trigger being described.
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—and-CONDITION _REFERENCE NEW-_TABLE with:

21.49 TRIGGERS basetable

1. Rationale: Extend TRIGGERSview to allow for the representation of all possible elements of <old or new
values aliaslist>, and delete stray reference to " CONDITION_TIMING,".

Replace the definitions of the columns CONDITION_TIMING, CONDITION_REFERENCE _OLD _TABLE

ACTI ON_TI M NG | NFORMATI ON_SCHEMA. CHARACTER DATA
CONSTRAI NT TRI GGERS_ACTI ON_TI M NG_CHECK
CHECK ( ACTION.TIMNG IN ( ' BEFORE , ’'AFTER ) ),

ACTI ON_REFERENCE_CLD TABLE I NFORMATI ON_SCHEMA. SQL_I DENTI FI ER,
ACTI ON_REFERENCE_NEW TABLE I NFORMATI ON_SCHEMA. SQL_| DENTI FLER,
ACTI ON_REFERENCE_OLD_ROW I NFORMATI ON_SCHEMA. SQL_| DENTI FNER,
ACTI ON_REFERENCE_NEW ROW I NFORMATI ON_SCHEMA. SQL_| DENTMFIMER,

2. Rationale: Remove references to non-existing column.
Delete the constraint EVENT_MANIPULATION_UPDATE_CHECK.
3. Rationale: Editorial.

Replace the definition of EVENT_MANIPULATION with:

EVENT_NMANI PULATI ON I NFORVATI-ON_SCHEMA. CHARACTER_DATA
CONSTRAI NT TRI GGERS_EVENT_MANI PULATI ON_CHECK
CHECK ( EVENT_MANI PULATI ON I N
( "INSERT', 'DELETE, ’'UPDATE/)N),

4. Rationale: Extend TRIGGERS view to allow fot the representation of all possible elements of <old or new
values aliaslist>, and delete stray reference to" CONDITION_TIMING,".

Replace Descriptions 4), 5) and 6) with:
4) The values of ACTION_TIMING have the following meaning:
BEFORE The <trigger action time> is BEFORE.
AFTER The <trigger action time> isAFTER.

5) Thevalue of ACTION_REFERENCE_OLD_TABLE isthe <old values table alias> of the trigger
being described.

6) The value'of ACTION_REFERENCE_NEW_TABLE isthe <new values table alias> of the trigger
being described.

6.1)(\Fhevalue of ACTION_REFERENCE_OLD_ROW isthe <old values correlation name> of the
trigger being described.

6.2) Thevaueof ACTION_REFERENCE _NEW_ROW isthe <new values correlation name> of the

trigger being described.
5. Rationale: Editorial.
Replace Description Rule 7) with:
7 The value of ACTION_ORDER isthe ordinal position of the trigger in the list of triggers with the

same EVENT_OBJECT_CATALOG, EVENT_OBJECT_SCHEMA, EVENT_OBJECT_TABLE,
EVENT_MANIPULATION, ACTION_TIMING, and ACTION_ORIENTATION.
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Rationale: Description Rule 9) refers to a non-existent BNF non-terminal, <triggered SQL statement list>.

Replace Description Rule 9) with:

9) ACTION_STATEMENT isacharacter representation of the <triggered SQL statement> in the

<triggered action> of the trigger being described.

7.

1

2.

3.

Rationale: Editorial.

Replace Description Rule 10) with:

10) Thevaluesof ACTION_ORIENTATION have the following meanings:
ROW The <triggered action> specifies FOR EACH ROW.
STATEMENT The <triggered action> specifies FOR EACH STATEMENT.

21.52 USER_DEFINED_TYPES base table

Rationale: Editorial - typographical error.

Replace the column definition ORDERING_FORM with:

ORDERI NG_FORM I NFORMATI ON\'SCHEMA. CHARACTER_DATA
CONSTRAI NT USER_DEFI NED_TYPES_ORDERI NG_FORM NOI'-NULL NOT NULL
CONSTRAI NT USER_DEFI NED_TYPES_ORDERI NG_FORM EHECK

CHECK ( ORDERING FORM IN ( "NONE', ' FULL--~ ' EQUALS ) ),

Rationale: Editorial - typographical error.

Replace the column definition REFERENCE_TY PE\With:

REFERENCE_TYPE | NFORMATI ON_SCHEMA. CHARACTER DATA
CONSTRAI NT USER DEFI NED_TYPES“REFERENCE_TYPE_CHECK
CHECK ( REFERENCE_TYPE | Ni{ ' SYSTEM GENERATED , ' USER GENERATED ,
"DERIVED ) ),

Rationale: Editorial

Replace the from clause with:;

FROM ( DEFI NI TI ON"SCHEMA. USER_DEFI NED_TYPES AS U
LEFT JONN ( 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 )
= ( D1. COLLATI ON_CATALOG, D1. COLLATI ON_SCHEMA,
D1. COLLATI ON_NAME )
U. USER DEFI NED_TYPE_CATALOG, U. USER DEFI NED TYPE SCHEMA,
U. USER_DEFI NED_TYPE_NAME, ‘ USER- DEFI NED TYPE ,
U. SOURCE_DTD_| DENTI FI ER )
( OBJECT CATALOG, OBJECT SCHEMA, OBJECT NAME,

ORI TN D

aVim) [ T o o o W O Y e O il B st B e WA
\W. B vy mwy | LI ) UL, UTU_TULINTTTTT IR )

U. USER DEFI NED_TYPE_CATALOG, U. USER DEFI NED TYPE SCHEMA,
U. USER_DEFI NED_TYPE_NAME, ‘ USER- DEFI NED TYPE' ,
U. REF_DTD | DENTI FI ER )
( OBJECT CATALOG, OBJECT SCHEMA, OBJECT NAME,

OBJECT _TYPE, D1.DTD IDENTIFIER) ) )
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21.56 VIEWS basetable

1. Rationale: Clean up typed table insertability property for non-instantiable types.

In the Definition, delete the column definition for IS INSERTABLE_INTO.

2 Rationale: Clean un tvned tahlae itnsaertabilibvnronect L for non-instantiable hvnes,
-~ Fat-oRaHe—or8a-Hp-HyPea-takre-HISeHEbhHYPHopeRyHBR0R-HASaRH-aB-8-HPes:

Delete Description 6)

22.1 SQLSTATE

1. Rationale: The SQLSTATE Class codes allocated for SQL/MM no longer needed since they,are not used by
I SO/IEC 13249.

Deletetherowsin Table 27, "SQLSTATE class and subclass values' for the Classvalues"H1", "H2", "H3",
"H4", "H5", "H6", "H7", "H8", "H9", "HA", "HB", "HC", "HD", "HE" and "HF"«

22.3 SQL Multimedia and Application Package SQL STATE Subclasses

1. Rationale: The SQLSTATE Class codes allocated for SQL/MM nho)longer needed since they are not used by
I SO/IEC 13249.

Delete Subclause 22.3, "SQL Multimedia and Application Package SQLSTATE Subclasses" including Table 29,
"SQLSTATE class codes for SQL/MM)".

23.1 General confor mance requirements

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

Add the following row to “ Table 30=— Implied feature relationships’:

Feature D Featur e Description Implied Implied Feature Description
FeaturelD
F451 Charagter set definition F461 Named character sets

Annex A SQL conformance summary

1. Rationale: Editorial.

Réplace Item 4) d) i) with:

4) d) i) Without Feature F052, “Intervals and datetime arithmetic”, conforming SQL shall contain no
<interval value function>.

2. Rationale: Create a separate Feature for <overlaps predicate>.

Delete Items 4) h) and 4) i).
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Add the following Item:
4.1) Specifications for Feature FO53, “OVERLAPS predicate”:
a) Subclause 8.1, “<predicate>":

i) Without Feature FO53, “OVERLAPS predicate”, conforming SQL language shall not contain
any <overlaps predicate>.

b) Subclause 8.12, “<overlaps predicate>":

i)  Without Feature FO53, “OVERLAPS predicate”, conforming SQL language shall.rfiot contain
any <overlaps predicate>.

3. Rationale: Thereisno syntax "OF NEW TYPE" in <table definition>.
Delete Item 20)

4. Rationale: Editorial.

Replace Item 23) @) i) with:

23) @& i) Without Feature F411, “Time zone specification® »conforming SQL shall not specify a<time
zone interval>.

5. Rationale: Specify explicitly the implication that F4515¢' Character set definition” depends on F461,
"Named character sets' .

Replace Items 27) and 28) with:
27)  Specifications for Feature F451, “Character set definition”:
a) Subclause 11.1, “<schemadefinition>":

i) Without Feature'F451, “Character set definition”, conforming SQL language shall not
contain any <scharacter set definition>.

b) Subclause 11.30, “<character set definition>":

i)~ \Without Feature F451, “Character set definition”, conforming SQL language shall not specify
any <character set definition>.

ii) Without Feature F451, “Character set definition”, and Feature F691, “Collation and
trandation”, <collation source> shall specify DEFAULT.

c) Subclause 11.31, “<drop character set statement>":

i) Without Feature F451, “Character set definition”, conforming SQL language shall contain no
<drop character set statement>.

d) Subclause 13.5, “<SQL procedure statement>":

i) Without Feature F451, “Character set definition”, an <SQL schema definition statement>
shall not be a <character set definition>.
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28)  Specifications for Feature F461, “Named character sets’:

a)

ii) Without Feature F451, “Character set definition”, an <SQL schema definition statement>

shall not be a <drop character set statement>.

Subclause 5.3, “<literal>":

6.

b)

c)

d)

e)

f)

9)

Rationale: Supply missing Conformance Rules for <contextually typed row value constructor>

i) Without Feature F461, "Named character sets', a <character string literal> shall not specify a

<character set specification>.

Subclause 5.4, “Names and identifiers’:

i) Without Feature F461, “Named character sets’, conforming SQL language shall not contain

any <character set name>.

Subclause 6.1, “<data type>":

i) Without Feature F461, “Named character sets’, a <data type> shall not specify

CHARACTER SET.

Subclause 10.5, “<privileges>":

i) Without Feature F461, “Named character sets’, inconforming SQL language, an <object

name> shall not specify CHARACTER SET,

Subclause 10.6, “ <character set specification>":

i) Without Feature F461, “Named character sets’, conforming SQL language shall not contain a

<character set specification>.

Subclause 11.1, “<schema definition>":

i) Without Feature F46%“Named character sets’, a <schema character set specification> shall

not be specified,

Subclause 13.2/“<module name clause>"":

i) Without Feature F461, “Named character sets’, <module character set specification> shall

net-be specified.

Add Item38) a) iii):

38)° &) iii) Without Feature F641, “Row and table constructors’, a <contextually typed row value
constructor> that is not simply contained in a <contextually typed table value constructor>

Shatt ot CONtaTT ITIOTE AT ONe <TOwW Value CONStTuctor efement>.

Add Item 38) a) iv):

38) &) iv) Without Feature F641, “Row and table constructors’, a <contextually typed row value

constructor> shall not be a <row subquery>.
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7. Rationale: Use the correct non-terminal symbols.
Replace Item 38) b) i) with:

38) b) i) Without Feature F641, “Row and table constructors’, the <contextually typed row value
expression list> of a <contextually typed table value constructor> shall contain exactly one
<contextually typed row value constructor> RVE. RVE shall be of the form “(<contextually
typed row value constructor element list>)".

8. Rationale: Supply missing Conformance Rules for <contextually typed table value constructor>
Add Item 38) by iii):

38) b) iii) Without Feature F641, “Row and table constructors’, the <contextually typed,row value
expression list> of a <contextually typed table value constructor> shall contain exactly one
<contextually typed row value constructor> RVE. RVE shall be of the form “(<contextually
typed row value constructor element list>)".

Add Item 38) b) iv):

38) b) iv) Without Feature F641, “Row and table constructors’, conforming SQL language shall not
contain any <contextually typed table value constructors.

9. Rationale: Editorial.
Replace Item 56) d) i) with:

56) d) i) Without Feature S023, “Basic structured types’, conforming SQL language shall not contain
any <new specification>.

10. Rationale: Named column joins implicitly.perform < comparison predicate>s, and should be subject to the
same Conformance Rules.

Add the following Conformance Rulesto Item 57):

57) b.l) Without Feature S024, "Enhanced structured types', if NATURAL or <named column join>
is specified, and if C isa corresponding join column, then the declared type of C shall not be
based on a structured type.

11. Rationale: Carrect the referencesto <grant statement>.
Replace Itemni57) t) with:

5701 Subclause 12.2, “< grant privilege statement> “:

i)  Without Feature S024, “ Enhanced structured types’, a <specific routine designator>
contamned T a<grant privitege starements shat not aentify ametiod:

12. Rationale: Clarify that Feature 023 also comprises <method specification list>.
Add the following Item:

56) @) i.1) Without Feature S023, “Basic structured types’, conforming SQL language shall not specify
<method specification list>.
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13. Rationale: permit tables of structured type without requiring Feature S043, “ Enhanced reference types’ .
Replace Item 59) f) ii) with:

59) f) i) Without Feature S043, “Enhanced reference types’, a <self-referencing column
specification> shall specify SYSTEM GENERATED.

14. Rationale: Use of ONLY requires Feature S111, “ ONLY in query expressions’ .
Add the following Item:
66) al) Subclause 14.6, “ <del ete statement: positioned>":

i) Without Feature S111, “ONLY in query expressions’, a <target table> shallonhot specify
ONLY.

15. Rationale: Editorial.
Replace Item 68) b) i) with:

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

16. Rationale: Editorial.
Replace Item 71) @) i) with:

71) @& i) Without Feature S241, “Transform functions’, conforming SQL language shall not specify
<transform group specification>.

17. Rationale: Editorial.
Replace Item 72) @) i) with:

72) @& i) Without Feature-S251, “User-defined orderings’, conforming SQL shall contain no <user-
defined ordering definition>.

18. Rationale: Editoriat.
Replace Item 76)-a)_i) with:

76) a))  Without Feature T041, “Basic LOB data type support”, conforming SQL language shall not
contain any <binary string literal>.

19.( Rationale: Editorial.

Reptace tterm 77)ay i) with:

77) @ i) Without Feature T042, “Extended LOB datatype support”, conforming SQL language shall
not contain any <blob value function>.
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20. Rationale: Editorial.
Replace Item 77) d) ii) with:
77) d) ii) Without Feature F421, “National character”, and Feature T042, “Extended LOB datatype

support”, neither operand of <concatenation> shall be of declared type NATIONAL
CHARACTER LARGE OBJECT.

21. Rationale: Editorial.
Replace Item 87) b) i) with:

87) b) i) Without Feature T211, “Basic trigger capability”, conforming SQL language shall"not
contain a <trigger definition>.

22. Rationale: Supply missing application of functional dependenciesto <having clause>.
Add the following to Item:
95) a0 Subclause 7.10, "<having clause>"

a) Without Feature T301, "Functional dependencies’,.€aeh column reference directly contained
in the <search condition> shall be one of the follewing:

i) an unambiguous reference to a groupingcolumn of T, or
ii) an outer reference.

b) 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:

i) an unambiguouseference to a grouping column of T, or

ii) contained ina<set function specification>.
23. Rationale: Remove redundant item. <grant role statement> is defined in <grant statement>.
Delete Item 99) b) ii):
24. Rationale: Remove undefined SET ROW functionality.

Delete Item. 102).

© ISO/IEC 2000 — All rights reserved 163


https://iecnorm.com/api/?name=031379cf71db997a782c676e87e2f48a

ISO/IEC 9075 (parts 1 to 5):1999/Cor.1:2000(E)

25. Rationale: Adapting the Conformance Rules to the Feature name and broader scope of Feature T431,
"Extended grouping capabilities’.

Replace Item 103) with;

103) Specifications for Feature T431, "Extended grouping capabilities':

a) Sublause 6.16, "<set function specification>":

i) Without Feature T431, "Extended grouping capahilities’, conforming SQL language shall-not
contain a <set function specification> that is a <grouping operation>.

b) Subclause 7.9, "<group by clause>":

i) Without Feature T431, "Extended grouping capabilities’, conforming SQL“language shall not
specify ROLLUP, CUBE, GROUPING SETS, or <grand total>.

i) Without Feature T431, "Extended grouping capabilities’, an <erdihary grouping set> shall be
a <grouping column reference>.

26. Rationale: Editorial.
Replace Item 106) a) i) with:

106) a) i) Without Feature T471, “Result setsreturn valte”, conforming SQL language shall not specify
<dynamic result sets characteristic>.

Annex B Implementation-defined elements

1. Rationale: Insert missing item.
Add the following Item:
1.1) Subclause 4.2.4 “Named'character sets’:

a) The collationand form-of-use of the named character set SQL_ CHARACTER are
implementatien-defined.

2. Rationale: Theimplementation-defined collation used to compare identifiers has not been noted.
Add the following Item:
12.1)_subclause 5.2, “<token> and <separator>": equivalence of two <regular identifier>s, or a <regular

identifier> and a <delimited identifier>, is determined using an implementation-defined collation that
is sensitive to case.

3. Rationale: Remove undefined non-terminals.

Delete Item 30)
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4. Rationale: Missing entry for SQL-data accessindication.
Add the following Item:
33.1) Subclause 11.49 “<SQL-invoked routine>":
a) If READS SQL DATA is specified, then it isimplementation-defined whether the <SQL routine

body> shall not contain an <SQL procedure statement> Sthat satisfies at |east one of the
following:

i) Sisan<SQL data change statement>.

ii) Scontains a <routine invocation> whose subject routine is an SQL-invoked ro(tine that
possibly modifies SQL-data.

iii) Scontainsan <SQL procedure statement> that is an <SQL data change'statement>.
b) If CONTAINS SQL is specified, then it is implementation-defined.whether the <SQL routine
body> shall not contain an <SQL procedure statement> Sthat satisfies at |east one of the

following:

i) Sisan<SQL data statement> other than <free |ocatorstatement> and <hold locator
statement>.

ii) Scontains a <routine invocation> whose subject routine is an SQL-invoked routine that
possibly modifies SQL-data or possibly. feads SQL -data.

iii) Scontainsan <SQL procedure statement> that is an <SQL data statement> other than <free
locator statement> and <hold loeator statement>.

5. Rationale: Delete spuriousitems.

Delete Items 51) and 52).

Annex C Implementation-dependent elements

1. Rationale: The notion-ef distinct may be implementation-dependent if a RELATIVE or MAP ordering
function isincorrectly defined.

Add the following jtem:
0.1) <Subclause 3.1.5, “Definitions provided in Part 2"

a) Whether two nonnull values of user-defined type whose comparison form is RELATIVE or MAP

that result in unknown when tested for equality according to the rules of Subclause 8.2,
“ <r‘nmln,'-1ri¢nn prpdir;qtp>" are distinct or not iQimpI pmpntminn-dppmdmt

2. Rationale: Thereisno syntax “ OF NEW TYPE” in <table definition>. Fixing bugs connected with the use
of <user-defined type> syntax.

Delete Item 20)
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Annex E Incompatibilitieswith | SO/IEC 9075:1992 and 1 SO/IEC 9075-4:1996

1

Rationale: Editorial.

Replace point 1) with:

2.

In point 14) delete the texts:

ABS

ACTION
AGGREGATE
ALIAS
CARDINALITY
COMPLETION
DESTROY
DICTIONARY
EVERY
FACTOR
HOST
IGNORE
INITIALIZE
ITERATE
LESS

LIMIT

MOD
MODIFY

NO

OFF
OPERAFION
OPERATOR
OVERLAY
PARAMETERS
PREORDER
RELATIVE
REPLACE

alternative “ <parameter declaration> . .
with the individual component parameter declarations not separated by commas). This option was
listed in ISO/IEC 9075:1992, as a deprecated feature. In |SO/IEC 9075-2:1999, the equivalent
Subclause 13.3, “<externally-invoked procedure>", does not contain this option. SQL-client modules
that used this deprecated feature may be converted to conforming SQL by inserting a comma between
each pair of <parameter declaration>s and placing a left parenthesis before and a right\parenthesis
after the entire parameter list.

Rationale: Editorial. Correct the list of incompatible new <reserved word>s.

is, aparameter list not surrounded by parentheses and

-+ (that

SENSITIVE
SEQUENCE
SESSION
SPACE
STRUCTURE
SUBLIST
SYMBOL
TERM
TERMINATE
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— THE
— TYPE
— VARIABLE

In Item 14) add the following list elements:

— CURRENT_ROLE
— DYNAMIC

— FUNCTION

— INOUT

— LATERAL

— LOCALTIME

— LOCALTIMESTAMP
— METHOD

— ouT

— RELEASE

— UNNEST

Annex F SQL feature and package taxonomy

1. Rationale: Editorial - typographic error.

Replace row 20 in “Table 31 — SQL/Foundation feature taxonomy-and definition for Core SQL” with:

Feature ID Feature Name Featur e'Description

20 E021-12 Character comparison | —'Subclause 8.2, “<comparison predicate>":
For the CHARACTER and CHARACTER
VARYING data types, without support for
<table subquery> and without support for
Feature F131, “Grouped operations’

2. Rationale: Feature FO31-13 should reference <drop table statement> rather than <drop column
definition>.

Replace row 118 in “Table 31 — SQL/Foundation feature taxonomy and definition for Core SQL” with:

Feature 1D Feature Name Feature Description

118 FO31-13 DROP TABLE — Subclause 11.20 <drop table statement>: With a <drop
statement: behavior> of RESTRICT
RESTRICT clause

3.V Rationale: Create a separate Feature for <overlaps predicate>.

Add the following row into “ Table 32—SQL/Foundation feature taxonomy for features outside Core SQL”

Feature 1D Feature Name

7.1 FO53 OVERLAPS predicate
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4. Rationale: Remove undefined SET ROW functionality.

In Table 32, delete row 158, Feature ID T411, Feature Name “UPDATE STATEMENT: SET ROW option

5. Rationale: Renaming of Feature T431 is necessary to reflect its broader scope.

In Table 32 replace row 159 with:
Feature ID Feature Name
159 T431 Extended grouping capabilities

© ISO/IEC 2000 — All rights reserved


https://iecnorm.com/api/?name=031379cf71db997a782c676e87e2f48a

