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Statement of purpose for rationale:

A statement indicating the rationale for each change to ISO/IEC 9075 is included. This is to inform the users of

that standard as to the reason why it was judged necessary to change the original wording. In many cases the

reason is editorial or to clarify the wording; in some cases it is to correct an error or an omission in the original

wording.

Notes on numbering:

Where this Corrigendum introduces new Syntax, Access, General and Conformance Rules, the new rules have
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inserted before Rule 1) are numbered 0.1), 0.2), etc.
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Information technology — Database languages — SQL — 
Part 2: 
Foundation (SQL/Foundation) 

TECHNICAL CORRIGENDUM 2 

 

 2 Normative references

1. Rationale:  Add mis sing referen ces..

Insert the following items to this Subclause:

ISO/IEC  8859-1:1 998, Inform ation techno logy —  8-bit single-by te coded g raphic cha racter sets - Part 1 : Latin

alphabet No. 1.

ISO/IEC 6429:1992, Information technology — C ontrol functions for coded character sets.

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

3.1.1 Definitions taken from ISO/IEC 10646

1. Rationale: Remove unused definitions.

Replace the Subclause with:

This part of ISO/IEC 9075 makes use of the following terms defined in ISO/IEC 10646:

a) character

NOTE 0.1 – This is identical to the Unicode definition of abstract character. In ISO/IEC 9075, when the
relevant character repertoire is UCS, a character can be thought of as that which is represented by one code point.

b) repertoire

3.1.2 Definitions taken from Unicode

1. Rationale: Remove unused definitions.

Replace the Subclause with:

This part of ISO/IEC 9075 makes use of the following terms defined in The Unicode Standard:

a) character encoding form

b) code point

c) control character

d) transcoding
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3.1.5 Definitions provided in Part 2

1. Rationale: Clarify assignable and comparable.

Replace item a) with:

a) assignab le: (of types, taken pair wise) The characteristic of a data type, T1, that permits a value of T1

to be assigned to a site of a specified d ata type, T2 (where T 1 may be the sam e as T2).

2. Rationale:  Clarify the d efinition of “as signmen t”

Replace item b) with:

b) assignment: The operation whose effect is to ensure that the value at a site T (known  as the target) is

identical to a given value S (known as the source). Assignment is frequently indicated by the use of the

phrase “T is set to S” or “the value of T is set to S”.

3. Rationale: Clarify the definition of “comparable”

Replace item i) with:

i) comp arable  (of a pair of valu es): Capab le of being co mpared, a ccording to  the rules of Su bclause 8.2

“<comparison predicate>”. In most, but not all, cases the values of a data type can be compared one

with anoth er. For the spe cification of co mparability o f individual da ta types, see S ubclause s 4.2 to

4.11.

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

Replace item l) with:

l) distinct: (of a pair of comparable values): Informally: not equal or not both null or having a pair of

corresponding components that are distinct. Formally:

Two nu ll values of co mparable  type are no t distinct.

A null valu e and a no n-null value  of compa rable type are  distinct.

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

— Two va lues of pred efined type  or reference ty pe are distinc t if and only if the y are not eq ual.

— If two values V1 and V2 are of a user-defined type whose comparison form is RELATIVE or MAP

and the result of comparing them for equality according to Subclause 8.2, “<comparison

predicate>” is Unknown, then it is implem entation-de penden t whether th ey are distinc t or not;

otherwise , they are distinc t if and only if they  are not equ al.

— If two values V1 and V2 are of a structured type who se comparison form  is STATE, then  they are

distinct if their most specific types are different, or if there is an attribute A of their common most

specific type such that the value o f A in V1 and the value of A in V2 are distinct.
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— Two rows (or partial rows) are distinct if and only if at least one of their pairs of respective fields

is distinct.

— Two arrays are distinct if the arrays do not have the same cardinality or if, for arrays of the same

cardinality, elem ents in the sam e ordinal pos ition in the two  arrays are dis tinct.

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

5. Rationale: Define “equals”.

Insert the following definition:

o.1) equal (of a pair of comparable values): Yielding True if passed as arguments in a <comparison

predicate> in which the <comp op> is <equals operator>. See Subclause 8.2, “<comparison

predicate>”.

6. Rationale:  Define "ide ntical"

Insert the following definition:

s.1) identical (of a pair of values): Indistinguishable, in the sense that it is impossible, by any means

available in S QL, to de tect any differe nce betw een them . For the full defin ition, see Sub clause 9.0

“Determination of identical values”.

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

Replace item rr) with:

rr) transliteration: A method of translating ch aracters in one character set into charac ters of the same or a

different cha racter set.

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

In item vv) delete the following bullet items:

— U+200C, Zero Width Non-Joiner

— U+200D, Zero Width Joiner

— U+200E , Left-To-Right M ark

— U+200F , Right-To-Left M ark

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

In item vv) insert the following bullet item:

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

In item vv), delete the following bullet item:

— U+200B, Zero Width Space

3.3.1.2 Other terms

1. Rationale:  Add definitio n of direct res ult of executing  an SQL -statemen t.

Insert the following Subclause:

3.3.1.2 Other terms

An SQ L-stateme nt S1 may be said to be executed as a direct result of executing an SQL-statement if S1 is the

SQL-statement contained in an <externally-invoked procedure> or <SQL-invoked routine> that has been

executed.

4.1 Data types

1. Rationale:  Chang e "user-defin ed data typ e" to "user-de fined type".

Replace the 3rd paragraph with:

SQL su pports three s orts of data typ es: predefined data types, constructed types, and user-defined types.

Predefined data types are sometimes called the “built-in data types”, though not 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 11th paragraph with:

A structured type ST is directly based on a data type DT if any of the following are true:

a) DT is the declared type of some  attribute of ST.

b) DT is the direct supertype of ST.

c) DT is a direct subtype of ST.

d) DT is compatible with ST.

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

Insert the following paragraph immediately after the 15th paragraph:

A data type DT1 is non-referentially based on a data type DT2 if DT1 is not a reference type and is either

directly based on DT2 or is directly based on some data type that is non-referentially based on DT2.
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4. Rationale: Define “usage-dependent” for use in Access Rules

Insert the following inserted paragraph immediately before the 16th paragraph:

A type TY is usage-dependent on a user-defined type UDT if one of the following conditions is true:

— TY is UDT;

— TY is a reference type whose referenced type is UDT;

— TY is a row type, and the dec lared type of a field of TY is usage-dependent on UDT; or

— TY is a collection type, and the declared e lement type of TY is usage-dependent on UDT.

5. Rationale: Provide consistent rules for comparison operations.

Insert the following paragraphs after the last paragraph:

Ordering and comparison of values of the predefined data types requires knowledge only about those

predefined data types. H owever, to be able to co mpare and order va lues of constructed types or o f 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 types in S

is first required. A definition of S-ordered is req uired for seve ral S (that is, for several sets of types), but not

for all possible such sets.

The general definition of S-ordered is this:

Let T be a type an d let S be a set of types. Then T is S-ordered if one of the following is true:

1. T is a member of S.

2. T is a row type and the de clared type of some field of T is S-ordered.

3. T is an array type and the elem ent type of T is S-ordered.

4. T is a structured type whose  comparison form is ST ATE and  the declared type of som e attribute of T is

S-ordered.

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

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

6. T is a reference type with a derived representation and the declared type of some attribute enumerated

by the <derived representation> is S-ordered.

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

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

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

A type T is reference-ordered if T is REF-ordered, where REF is the set of reference types.
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A type T is DT-EC-ordered if T is DTE-ordered, where DTE  is the set of distinct types with EQUALS ONLY

comparison form (DT-EC stands for “distinct type - equality comparison”)

A type T is DT-FC-ordered if T is DTF-ordered, where DTF  is the set of distinct types with FULL

comparison form.

A type T is DT-NC-ordered if T is DTN-ordered, where DTN  is the 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-ordered if T is STF-ordered, where STF is the set of structured types with FULL

comparison form.

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

form.

A type T is ST-ordered if T is either ST-EC-ordered, ST-FC-ordered or ST-NC-ordered.

A type T is UDT-EC-ordered if T is either DT-EC-ordered or ST-EC-ordered (UDT stands for “user-defined

type”).

A type T is UDT-FC-ordered if T is either DT-FC-ordered or ST-FC-ordered

A type T is UDT-NC-ordered  if T is either DT-NC-ordered or ST-NC-ordered

6. Rationale: Definition required to define certain kinds of non-determinism involving comparison of datetime

with time zone with datetime without time zone.

Insert the following paragraph after the last paragraph:

The notion of constituent of a declared type DT is defined recursively as follows:

— DT is a constituent of DT.

— If DT is a row type, then each field of DT is a constituent of DT

— If DT is a collection type, then the element type  of DT is a constituent of DT.

— Every constituent of a con stituent of DT is a constituent of DT.

7. Rationale: Clarify assignable and comparable.

Insert the following paragraph after the last paragraph:

Two da ta types, T1 and T2, are said to be compa tible if T1 is assignable to T2, T2 is assignable to T1, and

their descriptors include the same data type name. If they are row types, it must further be the case that the

declared types of their corresponding fields are pairwise compatible. If they are collection types, it must

further be the case that their element types are compatible. If they are reference types, it must further be the

case that their referenced types are compatible.
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NOTE 1.1  — The data types "CHARACTER(n) CHARACTER SET CS1" and "CHARACTER(m) CHARACTER SET
CS2", where CS1 � CS2, have descriptors that include the same data type name (CHARACTER), but are not mutually
assignable; therefore, they are not compatible.

4.2 Character strings

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

Replace the 1st and 2nd paragraphs with:

A charac ter string is a sequ ence of ch aracters. All th e characters  in a characte r string are take n from a sing le

character se t. A charac ter string has a le ngth, wh ich is the num ber of chara cters in the seq uence. Th e length is

0 (zero) or a positive integer.

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

— The name of the specific character type (CHARACTE R, CHARAC TER VARY ING, and

CHARACTER LARGE OBJECT; NATIONAL CHARACTER, NATIONAL CHARACTER

VARYING, and NATIONAL CHARACTER LARGE OBJECT are represented as CHARACTER,

CHAR ACTE R VAR YING, an d CHA RACT ER LAR GE OB JECT, respectively).

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

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

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

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

The <ke y word> s NAT IONA L CHA RAC TER are  used to spe cify an imp lementation -defined ch aracter set.

Special syn tax (N'string') is pro vided for rep resenting literals in  that characte r set.

With two exceptions, a character string expression is assignable only to sites of a character type whose

character set is the same. The exceptions are as specified in Subclause 4.2.4, "Universal character sets", and

such other cases as may be implementation-defined. If a store assignment would result in the loss of non-

<space> characters due to truncation, then an exception condition is raised. If a retrieval assignment or

evaluation of a <cast specification> would result in the loss of characters due to truncation, then a warning

condition is raised.

Character sets fall into three categories: those defined by national or international standards, those defined by

SQL-implementations, and those defined by applications. The character sets defined by ISO/IEC 10646 and

The Unicode Standard are known as Univers al Chara cter Sets  (UCS) a nd their treatm ent is describe d in

Subclau se 4.2.4, ''Unive rsal characte r sets''. Every char acter set con tains the <sp ace> cha racter (equiv alent to

U+0020). An application defines a character set by assigning a new name to a character set from one of the

first two categ ories. They  can be de fined to ''reside'' in any sc hema ch osen by th e application . Characte r sets

defined by standards or by SQL-implementations reside in the Information Schema (named

INFORM ATION_S CHEM A) in each catalog, as do collations defined by standards and collations,

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

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

repertoires.

Replace the entire subclause with:

4.2.1 Comparison of character strings

Two character strings are comparable if and only if either they have the same character set or there exists at

least one collation that is applicable to both their respective character sets.

A collation  is defined by  ISO/IEC  14651 as  ''a process by w hich two s trings are dete rmined to b e in exactly

one of the relationships of less than, greater than, or equal to one another''. Each collation known in an SQL-

environment is applicab le to one or more charac ter sets, and for each character set, one or m ore collations are

applicable to it, one of which is associated with it as its character set collation.

Anythin g that has a d eclared typ e can, if that type  is a character ty pe, be asso ciated with a  collation app licable

to its character set; this is known as a declared type collation. Every declared type that is a character type has

a collation derivation, this being either none, implicit, or explicit. The collation derivation of a declared type

with a declared type collation that is explicitly or implicitly specified by a <data type> is implicit. If the

collation derivation of a declared type that has a declared type collation is not implicit, then it is explicit. The

collation derivation of an expression of character type that has no declared type collation is none.

An operation that explicitly or implicitly involves character string comparison is a character comparison

operation. At least one of the operands of a character comparison operation must have a declared type

collation.

There may be an SQL-session collation for some or all of the character sets known to the SQL-

impleme ntation (see S ubclause  4.39, ''SQL-s essions'').

The collation used for a particular comparison is determined as in Subclause 4.2.3, “Rules determining

collating sequence usage”.

The comparison of two character string expressions depends on the collation used for the comparison. When

values of unequal length are compared, if the collation for the comparison has the NO PAD characteristic and

the shorter value is equal to some prefix of the longer value, then the shorter value is considered less than the

longer value. If the collation for the comparison has the PAD SPACE  characteristic, for the purposes of the

comparison, the shorter value is effectively extended to the length of the longer by concatenation of <space>s

on the right.

For every character set, there is at least one collation.

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

16 ©   ISO/IEC 2003 – All rights reserved
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Full document details: ISO_IEC 9075-2_1999_COR2_2003

http://avadocuments2026.com/doc/iso-iec-9075-2-1999-cor2-2003
http://avadocuments2026.com/doc/iso-iec-9075-2-1999-cor2-2003


4.2.2.1 Operators that operate on character strings and return character strings

1. Rationale: Clarify that the result of case folding may be of a different length in characters than the source

string.

Insert the following paragraph after the 4th paragraph:

NOTE 2.1  — Case correspondences are not always one-to-one: the result of case folding may be of a different length in
characters than the source string. For example, U+00DF ß LATIN SMALL LETTER SHARP S becomes “SS” in upper
case.

4.2.4 Named character sets

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

Replace the subclause with:

4.2.3a Character repertoires

An SQL-implementation supports one or more character repertoires. These character repertoires may be

defined by a standard or be implementation-defined.

A character repertoire is described by a character repertoire descriptor. A character repertoire descriptor

includes:

) The name of the character repertoire.

) The name of the default collation for the character repertoire.

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

) SQL_CHAR ACTER is a character repertoire that consists of the 88 <SQL language character>s as

specified in S ubclause  5.1, "<SQ L terminal c haracter>" . The nam e of the defau lt collation is

SQL_CHARACTER.

) GRAPHIC_IRV  is the character repertoire that consists of the 95-character graphic subset of the

International Reference Version (IRV) as specified in ISO 646:1991. Its repertoire is a proper superset

of that of SQL_CHARACTER. The name of the default collation is GRAPHIC_IRV.

) LATIN 1 is the chara cter repertoire d efined in ISO  8859-1. T he name  of the defau lt collation is

LATIN1.

) ISO8BIT is the character repertoires formed by combining the character repertoire specified by ISO

8859-1 and the “control characters” specified by ISO 6429. The repertoire consists of all 255

characters, e ach cons isting of exac tly 8 bits, as, includ ing all control c haracters an d all graphic

characters e xcept the ch aracter corres ponding  to the nume ric value 0 (ze ro). The na me of the d efault

collation is ISO8BIT.
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) UCS is the character repertoire is the Universal Character Set repertoire specified by The Unicode

Standard Version 3.1 and by ISO/IEC 10646. It is implementation-defined whether the name of the

default collation is UCS_BASIC or UNICODE.

) SQL_TEXT is a character repertoire that is an implementation-defined subset of the repertoire of the

Universal Chara cter Set that includes every <S QL languag e character> and ev ery character in every

character set supported by the SQL-implementation. The name of the default collation is SQL_TEXT.

) SQL_IDENTIFIER is a character repertoire consisting of the <SQL language character>s and all other

characters that the SQL-implementation supports for use in <regular identifier>s. The name of the

default collation is SQL_IDENTIFIER.

4.2.3b Character encoding forms

An SQ L-implem entation sup ports one o r more cha racter encod ing forms fo r each cha racter repertoire  that it

supports. These character encoding forms may be defined by a standard or be implementation-defined.

A character enco ding form is described by  a character encoding form  descriptor. A character enco ding form

descriptor includes:

) The name of the character encoding form.

) The name of the character repertoire to which it is applicable.

The following character encoding form names are specified as part of ISO/IEC 9075:

) SQL_CHAR ACTER is an implementation-defined character encoding form. It is applicable to the

SQL_CHAR ACTER character repertoire.

) GRA PHIC_ IRV is the  character en coding form  in which th e coded re presentation  of each ch aracter is

specified in ISO 646:1991. It is applicable to the GRAPHIC_IRV character repertoire.

) LATIN1 is the character encoding form specified in ISO 8859-1. It is applicable to the LATIN1

character repertoire.

) ISO8BIT is the character encoding form specified in ISO 8859-1, augmented by ISO 6429. When

restricted to the L ATIN 1 characte rs, it is the same ch aracter enco ding form a s LATIN 1. It is applicable

to the ISO8BIT character repertoire.

) UTF3 2 is the chara cter encod ing form sp ecified in the U nicode Sta ndard A nnex #1 9, "UTF -32", in

which each character is encoded as four octets. It is applicable to the UCS character repertoire.

) UTF16 is the ch aracter encoding form sp ecified in ISO/IEC 106 46-1, Annex C  (normative),

"Transformation format for 16 planes of Group 00 (UTF-16)", in which each character is encoded as

two or four octets. It is applicable to the UCS character repertoire.

) UTF8 is the character encoding form specified in ISO/IEC 10646-1, Annex D (normative), "UCS

Transform ation Form at 8 (UTF -8)", in whic h each cha racter is enco ded as from  one to four o ctets. It is

applicable to the UCS character repertoire.
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) SQL_TEXT is an implementation-defined character encoding form. It is applicable to the SQL_TEXT

character repertoire.

) SQL_IDENTIFIER is an implementation-defined character encoding form. It is applicable to the

SQL_IDENTIFIER character repertoire.

If an SQL-implementation supplies more than one character encoding form for a particular character

repertoire, then it shall specify a precedence ordering of the character encoding forms of that character

repertoire. The precedence of character encoding forms applicable to the UCS character repertoire and defined

in this part of ISO/IEC 9075 is:

UTF32 � UTF16 � UTF8

4.2.3c Collations

An SQL-implementation supports one or more collations for each character encoding form that it supports.

A collation is described by a collation descriptor. A collation descriptor includes:

— The name of the collation.

— The name of the character repertoire to which it is applicable.

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

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

The following SQL supported collation names are specified as part of ISO/IEC 9075:

— SQL_CHAR ACTER is an implementation-defined collation. It is applicable to the

SQL_CHAR ACTER character repertoire.

— GRAPHIC_IRV  is a collation in which the ordering is determined by treating the code points defined

by ISO 646:1991 as unsigned integers. It is applicable to the GRAPHIC_IRV character repertoire.

— LATIN1 is a collation in which the ordering is determined by treating the code points defined by ISO

8859-1 as unsigned integers. It is applicable to the LATIN1 character repertoire.

— ISO8BIT is a collation in which the ordering is determined by treating the code points defined by ISO

8859-1 as unsigned integers. When restricted to the LATIN1 characters, it produces the same collation

as LATIN1. It is applicable to the ISO8BIT character repertoire.

— UCS_BASIC is a collation in which the ordering is determined entirely by the Unicode scalar values of

the characters in the strings being sorted. It is applicable to the UCS character repertoire.

NOTE  2.2 - The Unicod e scalar value of a character is its code po int treated as an unsigned intege r.

— UNICODE is a collation in which the ordering is determined by Unicode Technical Standard #10,

Unicode Collation Algorithm, Version 8.0. It is applicable to the UCS character repertoire.

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

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

character repertoire.

4.2.4 Character sets

An SQL <character set specification> allows a reference to a character set name defined by a standard, an

SQL-im plementa tion, or a user. 

A character set is described by a character set descriptor. A character set descriptor includes:

— The nam e of the chara cter set.

— The nam e of the chara cter repertoire fo r the characte r set. 

— The nam e of the chara cter encod ing form for the  character se t. 

— The nam e of the defau lt collation for the c haracter set.

The following SQL supported character set names are specified as part of ISO/IEC 9075:

— SQL_CHAR ACTER is a character set whose repertoire is SQL_CHAR ACTER and whose character

encoding form is SQL_CHARACTER. The name of the default collation is SQL_CHARACTER.

— GRAPHIC_IRV  is a character set whose repertoire is GRAPHIC_IRV and whose character encoding

form is GR APH IC_IRV . The nam e of the defau lt collation is GR APH IC_IRV . 

— ASCII_GRAPHIC is a synonym for GRAPHIC_IRV.

— LATIN1 is a character set whose repertoire is LATIN1 and whose character encoding form is LATIN1.

The name of the default collation is LATIN1.

— ISO8B IT is a charac ter set who se repertoire is IS O8BIT  and wh ose chara cter encod ing form is

ISO8BIT. The name of the default collation is ISO8BIT.

— ASCII_FULL is a synonym for ISO8BIT.

— UTF3 2 is a charac ter set who se repertoire is U CS and  whose c haracter en coding form  is UTF3 2. It is

implementation-defined whether the name of the default collation is UCS_BASIC or UNICODE.

— UTF1 6 is a charac ter set who se repertoire is U CS and  whose c haracter en coding form  is UTF1 6. It is

implementation-defined whether the name of the default collation is UCS_BASIC or UNICODE.

— UTF8  is a character s et whose  repertoire is U CS and w hose cha racter enco ding form is U TF8. It is

implementation-defined whether the name of the default collation is UCS_BASIC or UNICODE.

— SQL_ TEXT  is a character s et whose  repertoire is SQ L_TEX T and w hose cha racter enco ding form is

SQL_TEXT. The name of the default collation is SQL_TEXT.

— SQL_IDENTIFIER is a character set whose repertoire is SQL_IDENTIFIER and whose character

encoding form is SQL_IDENTIFIER. The name of the default collation is SQL_IDENTIFIER.
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The result o f evaluating a  character strin g expressio n whose  most spec ific type has c haracter set CS is

constrained to consist of charac ters drawn from the cha racter repertoire of CS.

Character set names are registered with the Internet Assigned Names Authority (IANA), at

http://www.iana.org/assignments/character-sets.

Table 3.1 –  Overview  of character s ets
Character Set Character Repertoire Character Encoding Form Collation Synonym

GRAPHIC_IRV GRAPHIC_IRV GRAPHIC_IRV GRAPHIC_IRV ASCII_ GRA PHIC

ISO8B IT ISO8B IT ISO8B IT ISO8B IT ASCII_FULL

LATIN1 LATIN1 LATIN1 LATIN1

SQL_CHARACTER SQL_CHARACTER SQL_CHARACTER SQL_CHARACTER

SQL_TEXT SQL_TEXT SQL_TEXT SQL_TEXT

SQL-IDENTIFIER SQL-IDENTIFIER SQL-IDENTIFIER SQL-IDENTIFIER

UTF16 UCS UTF16 UCS_BASIC or

UNICODE

UTF32 UCS UTF32 UCS_BASIC or

UNICODE

UTF8 UCS UTF8 UCS_BASIC or

UNICODE

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

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

4.2.4a Universal character sets

A UCS string is a character string whose ch aracter set whose desc riptor names both the cha racter repertoire

UCS and  one of the character enco ding forms UT F8, UTF16 , or UTF32. A ny two UC S strings are

comparable.

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

case. The result of any operation on an unnormalized UCS string is implementation-defined.

Conversion of UCS strings from one character set to another is automatic.

4.3 Binary strings

1. Rationale: Clarify assignable and comparable.

Insert the following paragraph after the 2nd paragraph:

A binary string is assignable only to sites of data type BINARY LA RGE OBJEC T. If a store assignment

would result in the loss of non -zero octets due to truncation, then an  exception condition is raised. If a

retrieval assignment would result in the loss of octets due to truncation, then a warning condition is raised.
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4.3.1 Binary string comparison

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

Replace the paragraph with:

All binary string values are comparable. When binary string values are compared, they must have exactly the

same length (in octets) to be considered equal. Binary string values can be compared only for equality.

4.4.1 Bit string comparison and assignment

1. Rationale: Remove redundant definition.

Replace the paragraph with:

All bit string values are comparable.

If a store assignment wo uld result in the loss of bits due to truncation, then an ex ception condition is raised. If

a store assignment to a fixed-length bit string would result in the addition of bits, then an exception condition

is raised. If a retrieva l assignme nt would  result in the loss o f bits due to trun cation, then a  warning  condition is

raised. W hen value s of unequ al length are c ompared , if the shorter is a pre fix of the long er, then the sh orter is

less than the longer; otherwise, the longer is effectively truncated to the length of the shorter for the purposes

of compa rison. W hen value s of equal len gth are com pared, then a  bit-by-bit com parison is m ade. A 0-b it is

less than a 1-b it.

4.5 Numbers

1. Rationale: Clarify assignable and comparable.

Replace the 1st, 2nd and 3rd paragraphs with:

A numbe r is either an exact numeric value  or an approximate nu meric value. Any  two numbe rs are

comparable.

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

— The name of the specific numeric type (NUMERIC, DECIMAL, SMALLINT, INTEGER, BIGINT,

FLOA T, REAL , or DOUB LE PRE CISION ).

— The precision of the numeric type.

— The scale of the numeric type, if it is an exact numeric type.

— An indication of whether the precision (and scale) are expressed in decimal or binary terms

An SQL-implementation is permitted to regard certain <exact numeric type>s as equivalent, if they have the

same precision, scale, and radix, as permitted by the Syntax Rules of Subclause 6.1, "<data type>". When two

or more <exact numeric type>s are equivalent, the SQL-implementation chooses one of these equivalent

<exact numeric type>s as the normal form representing that equivalence class of <exact numeric type>s. The

normal form determ ines the name of the ex act numeric type in the num eric type descriptor.
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Similarly, an S QL-imp lementation  is permitted to re gard certain < approxim ate nume ric type>s a s equivalen t,

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

chooses a normal form to represent each equivalence class of <approximate numeric type> and the normal

form determines the name of the approximate numeric type.

For every numeric type, the least value is less than zero and the greatest value is greater than zero.

4.5.1 Characteristics of numbers

1. Rationale: Clarify assignable and comparable.

Replace the 1st paragraph with:

An exa ct numeric ty pe has a pre cision, P, and a scale, S. P is a positive integer that determines the number of

significant dig its in a particular rad ix, R, where R is either 2 or 10. S is a non-negative integer. Every value of

an exact numeric type of scale S is of the form n*10-S, where n is an integer such that -(RP) ≤ n < RP.

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

2. Rationale: Clarify numeric precision.

Replace the 2nd paragraph with:

An app roximate n umeric va lue consists o f a mantissa a nd an exp onent. Th e mantissa  is a signed n umeric

value, and  the expon ent is a signed  integer that spe cifies the mag nitude of the  mantissa. A n approx imate

numeric value has a precision. The precision is a positive integer that specifies the number of significant

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

determine d by the ex ponent.

An <approximate numeric literal> ANL consists of an <exact numeric literal> (called the <mantissa>), the

letter ‘E’ or ‘e’, and a <signed integer> (ca lled the <exponent> ). If M  is the value of the <mantissa> and E is

the value of the <exponent>, then M  * 10E is the apparent value of ANL. The actual value of ANL is

approximately the app arent value of ANL, according to implementation-defined rules.

3. Rationale: Clarify assignable and comparable.

Insert the following paragraph after the 2nd paragraph with:

A number is assignable only to sites of numeric type. If an assignment of some number wou ld result in a loss

of its most sign ificant digit, an ex ception co ndition is raised . If least significant d igits are lost,

implementation-defined rounding or truncating occurs, with no exception condition being raised. The rules for

arithmetic are specified in Subclause 6.26, "<numeric value expression>".
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4.5.2 Operations involving numbers

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

Replace the 3rd bullet of the 1st paragraph with:

— <extract expression> (see Subclause 4.7.3, ‘‘Operations involving datetimes and intervals’’) operates

on a datetime or interval argument and returns an exact numeric.

4.6.1 Comparison and assignment of booleans

1. Rationale: Clarify assignable and comparable.

Replace the 1st paragraph with:

All boolean values and SQL truth values are comparable and all are assignable to a site of type. The value true

is greater than the value false , and any comparison involving the null value or an unknown truth value w ill

return an unknown result. The values true and false may be assigned to any site having a boolean data type;

assignment of unknown , or the null valu e, is subject to the  nullability cha racteristic of the targ et.

4.7.1 Datetimes

1. Rationale: Correct and clarify Table 5.

Insert the following legend to Table 5, “Datetime data type conversions”:

SV Source value

TV Target value

.UTC UTC co mponent of SV or TV (if source or target has time zone)

.TZ Time zone com ponent of SV or TV (if source or target has time zone)

STZD SQL-session default time zone displacement

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

TIME w/ TZ TIME WITH TIME ZONE

TIME w/o TZ TIME WITHOUT TIME ZONE

TS w/ TZ TIMESTAMP WITH TIME ZONE

TS w/o TZ TIMESTAMP WITHOUT TIME ZONE

In the table  cel l for  the conversion from TIME WITHOUT TIME ZONE to TIMESTAMP WITHOUT TIME

ZONE, change “TZ” to “SV”.

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

replace the c ell contents w ith: SV => TS w/ TZ => TS w/o TZ.

In the table  cel l 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 “TS w/o TZ” to “TIME w/ TZ”.
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2. Rationale: Clarify assignable and comparable.

Replace the 5th paragraph with:

Items of type datetime are comparable only if they have the same <primary datetime field>s.

Insert the following paragraph after the 11th paragraph:

A datetime is assignable to a site only if the source and target of the assignment are both of type DATE, or

both of type TIME (regardless whether WITH TIME ZONE or W ITHOUT TIME  ZONE is specified or

implicit), or both of type TIMESTAMP (regardless whether WITH TIME ZONE or WITHOUT TIME ZONE

is specified or implicit).

4.7.2 Intervals

1. Rationale: Clarify assignable and comparable.

Replace the 8th and 9th paragraphs with:

Year-month intervals are comparable only with other year-month intervals. If two year-month intervals have

different interval precisions, they are, for the purpose of any operations between them, effectively converted

to the same precision by appending new <primary datetime field>s to either the most significant end of one

interval, the least significant end of one interval, or both. N ew least significant <primary  datetime field>s are

assigned a value of 0 (zero). When it is necessary to add new most significant datetime fields, the associated

value is effectively converted to the new precision in a manner obeying the natural rules for dates and times

associated with the G regorian calendar.

Day-time intervals are comparable only with other day-time intervals. If two day-time intervals have different

interval precisions, they are, for the purpose of any operations between them, effectively converted to the

same precision by appending new <primary datetime field>s to either the most significant end of one interval

or the least significant end of one interval, or both. N ew least significant <primary  datetime field>s are

assigned a value of 0 (zero). When it is necessary to add new most significant datetime fields, the associated

value is effectively converted to the new precision in a manner obeying the natural rules for dates and times

associated with the G regorian calendar.

4.7.3 Operations involving datetimes and intervals

1. Rationale: Clarify assignable and comparable.

Replaced the 3rd paragraph with:

Operations involving values of type datetime require that the datetime values be comparable. Operations

involving values of type interval require that the interval values be comparable.

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

Replace the 5th paragraph with:

<overlaps predicate> uses the operator OVERLAPS to determine whether or not two chronological periods

overlap in time. A chronological period is specified either as a pair of datetimes (starting and ending) or as a

starting datetim e and an in terval. If the leng th of the period  is greater than  0, then the pe riod consists  of all
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points of time greater than or equal to the lower endpoint, and less than the upper endpoint. If the length of the

period is 0, the period consists of a single point in time, the lower endpoint. Two periods overlap if they have

at least one point in common.

3. Rationale: Editorial - typographical error.

Replace the 7th paragraph with:

<interval absolute value function> operates on an interval argument and returns its 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 <specific name> for method specifications by replacing

with <specific method name>.

Replace the 3rd paragraph with:

The definition of a user-defined  type may include a < method specification list> con sisting 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 CONSTR UCTOR is specified, whether the method is deterministic,

whether the method possibly modifies SQL-data, possibly reads SQL-data, possibly contains SQL, or does not

possibly contain SQL, and whether the method should be evaluated as the null value whenever any argument

is the null value, without actually invoking the method.

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

name>.

Replace the 4th paragraph with:

Each <overriding method specification> specifies the <method name>, the <specific method name>, the

<SQL parameter declaration list> and the <returns data type>. For each <overriding method specification>,

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.

3. Rationale: Correct the specification of implicit generation of cast functions when reference values are

generated via <user-defined representation>.

In the 8th 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 attributes if derived representation is specified.
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NOTE 5 — “user-defined representation”, “derived representation”, and “system-defined representation” of a
reference type are defined in Subclause 4.10, “Reference types”.

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

name>.

Replace the 1st sub-bullet in the 13th bullet of the 8th 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 8th paragraph with:

• If the <method specification> is an <original method specification>, then an indication of whether

STATIC or CO NSTRU CTOR is specified.

4.8.1 Observers and mutators

1. Rationale: Attribute values might be null. Clarify the effect of observers and mutuators.

Replace the 3rd paragraph with:

Let V be a value in data type T and let AV be a value in data type 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) is identical to A’(V).

The most specific type  of MV is the most specific type of V.

4.8.2 Constructors

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

structured type values.

Replace the 1st and 2nd 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 is instantiable.

Let TN be the name of a structured type T. The signature of the constructo r function for T is TN( ) and its

result data type is T. The invocation TN( ) returns a value 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 V is T.

For every structured type ST that is instantiable, 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 original methods that cannot be overloaded. An SQL-invoked
constructor method and a regular function may exist such that both have equivalent function names, the types of the first
parameters (if any) of the method's augmented parameter list and the function's parameter list are the same, and the types
of the corresponding remaining parameters (if any) are identical according to the Syntax Rules of Subclause 10.14, "Data
type identity".
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4.8.4 User-defined type comparison and assignment

1.  Rationale: Values do not have declared types. Every user-defined type has a comparison type. Comparison

forms and categories do not have to be the same throughout a subtype family. Correct the restriction on

comparison functions

Replace the 6th paragraph with:

Two values V1 and V2 whose most specific types are user-defined types T1 and T2 are comp arable if and o nly

if T1 and T2 are in the sam e subtype  family and  each have  some co mparison  type, CT1 and CT2 respectively.

CT1 and CT2 constrain the comparison  forms and comp arison categories of T1 and T2 to be the sam e. Their

respective comparison types CT1 and CT2 constrain the comparison  forms and comp arison categories of T1

and T2 to be the same, and the same as those of all their supertypes. If the comparison category is either

STATE or RELATIVE , then T1 and T2 are constrained to have the same comparison function; if the

comparison category is MAP, they are not constrained to have the same comparison function.

4.9 Row types

1. Rationale: Clarify assignable and comparable.

Insert the following paragraphs after the 3rd paragraph:

A value of row type RT1 is assignable to a site of row type RT2 if and only if the degree of RT1 is the same as

the degree of RT2 and every field in RT1 is assignable to the field in the same ordinal position in RT2.

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

same as the degree  of RT2 and every field in RT1 is compara ble with the  field in the sam e ordinal po sition in

RT2.

4.10 Reference types

1. Rationale: Correct the specification of implicit generation of cast functions when reference values are

generated via <user-defined representation>.

Replace the 2nd paragraph with:

Given a structured type T, the REF values that can reference rows in typed tables defined on T collectively

form a certain data type RT known as a reference type. RT is the referencing type of T. T is the referenced type

of RT.

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

Insert the following paragraph after the 2nd paragraph:

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

Replace the 4th paragraph with:

Values of two reference types are comparable if the referenced types of their declared types have some

common supertype.

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

reference types.

Replace the 7th paragraph and its associated bullet items with:

A reference type is desc ribed by a reference type d escriptor. The reference type de scriptor for RT includes:

— The type designa tor of RT.

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

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

Replace the 8th paragraph with:

In a host variable, a REF value is materialized as an N-octet value, where N is the length of the <reference

type>.

4.11 Collection types

1. Rationale: Add the notion of a type designator for collection types.

Insert the following paragraph after the 2nd paragraph:

Let EDTN  be the type designator of EDT. The type designator of CT is EDTN  ARRAY.

2. Rationale: Add the notion of a type designator for collection types.

Replace the 3rd paragraph with:

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

— The type designa tor of CT.

— The descriptor of the elem ent type of CT.

— An indica tion that CT is an array type.
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4.11.2 Collection comparison

1. Rationale: Clarify assignable and comparable.

Replace the 1st paragraph with:

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

CT1 is assignable to the element type  of CT2.

4.12 Type conversions and mixing of data types

1. Rationale: Clarify assignable and comparable.

Delete the entire subclause.

4.13 Data conversions

1. Rationale: Clarify assignable and comparable.

Insert the following paragraph before the 1st paragraph:

Implicit type conversion can occur in expressions, fetch operations, single row select operations, inserts,

deletes, and updates. Ex plicit type conversions can be  specified by the use of the C AST opera tor.

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

Replace the 1st paragraph with:

Explicit data conversions can be specified by a CAST operator. A CAST  operator defines how  values of a

source data type are converted into a value of a target 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 define d by the rules of this part of ISO/IEC  9075. Data con versions between  a user-

defined typ e and ano ther data type  are defined  by a user-de fined cast.

4.16 Tables

1. Rationale: Clean up typed table insertability property for non-instantiable types and define the term

updatable column for base tables.

Replace the 7th paragraph with:

All base tables are updatab le. Every column of a base table is an updatable column. Derived tables are either

updatable  or not upda table. The o perations of u pdate and  delete are pe rmitted for up datable table s, subject to

constraining Access Rules. Some updatable tables, including all base tables whose row type is not derived

from a user-defined type that is not instantiable, are also insertable-in to, in which case the ope ration of insert

is also permitted, again subject to Access Rules.
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2. Rationale: Clean up typed table insertability property for non-instantiable types.

Replace the 11th paragraph with:

Every table descriptor includes:

— The column descriptor of each column in the table.

— The name, if any, of the structured type, if any, associated with the table.

— An indica tion of whe ther the table is in sertable-into or  not.

— An indication 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.

— A list, possibly empty, of the names of its direct supertables.

— A list, possibly empty, of the names of its direct subtables.

3. Rationale: Correct the default of <table commit action>.

Replace the 3rd bullet of 12th paragraph with:

— If the base table is a global temporary table, a created local temporary table, or a declared local

temporary table, then an indication of whether ON COMMIT PRESERVE ROWS was specified or ON

COMM IT DELETE ROW S was specified or implied.

4. Rationale: Clean up typed table insertability property for non-instantiable types.

Replace the 13th paragraph with:

A derived  table descrip tor describes  a derived tab le. In addition to th e compo nents of ev ery table des criptor, a

derived table descriptor includes:

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

— An indica tion of whe ther the derive d table is upd atable or no t.

4.16.1 Types of tables

1. Rationale: Correct the definition of group of a grouped table to use non-distinctness rather than equality.

Replace the 7th paragraph with:

 A grouped table is a set of groups derived during the evaluation of a <group by clause>. A group G  is a

collection of rows in which, for every grouping column GC, if the value of GC in some row is GV, then the

value of GC in every row is not distinct from GV; moreover, if R1 is a row in group G1 of grouped table GT

and R2 is a row in GT such that for every grouping column GC the value of GC in R1 is not distinct from the

value of GC in R2, then R2 is in G1. Every row in GT is in exactly one group. A group may be considered as a

table. Set functions operate on groups.

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

©   ISO/IEC 2003 – All rights reserved 31
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Full document details: ISO_IEC 9075-2_1999_COR2_2003

http://avadocuments2026.com/doc/iso-iec-9075-2-1999-cor2-2003
http://avadocuments2026.com/doc/iso-iec-9075-2-1999-cor2-2003


4.16.3 Operations involving tables

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

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

Let T be a table whose value is TV1.  For every row RR, let nRR be the number of rows in TV1 that are identical

to RR.

The effect of deleting a row R from T is to replace the value TV1 of T with the value TV2 such that, for RR

identical to R, the number of rows in TV2 that are identical to RR is nRR - 1 (one) and for RR not identical to R,

the number of rows in TV2 that are not identical to RR is nRR. The prima ry effect of a < delete statem ent:

positioned> on T is to delete exactly one specified row from T. The prima ry effect of a < delete statem ent:

searched> on T is to delete zero or more rows from T.

The effect of replacing a row R1 with the row R2 in T is to replace the value TV1 of T with the value TV2 such

that, if R1 is not identical to R2, then, for RR identical to R1, the number of rows in TV2 that are identica l to

RR is nRR - 1 (one), for RR identical to R2, the number of rows in TV2 that are identical to RR is nRR + 1 (one),

and for RR identical to neither R1 nor R2, the number of rows in TV2 that are identical to RR is nRR. Otherwise

R1 is identical to R2 and the number of rows in TV2 that are identical to RR is nRR for all RR.

The primary effect of an <update statement: positioned> on T is to replace exactly one specified row in T with

some specified row. The primary effect of an <update statement: searched> on T is to replace zero or more

rows in T.

If T, as well as being updatable, is insertable-into, then rows can be inserted into it. The effect of inserting a

row R into T is to replace the value TV1 of T with the value TV2 such that, for RR identical to R, the number

of rows in TV2 that are identical to RR is nRR + 1 (one) and, for RR not identical to R, the numb er of rows in

TV2 that are identical to RR is nRR. The primary effect of an <insert statement> on T is to insert into T each of

the zero or more rows contained in a specified table.

2. Rationale:  Correct r eference to  syntactic co nstruct.

Replace 2nd bullet of the 8th paragraph with:

— Updatable views whose <view definition>s do not specify WITH CASCADED CHECK OPTION,

which might result in alteration or reversal of primary effects.

4.17 Integrity constraints

1. Rationale: state the correct limitation on integrity constraints regarding determinism.

Replace the 3rd paragraph with:

No integrity constraint shall be defined using a <search condition> that generally contains a possibly non-

deterministic <value expression>.
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4.17.1 Checking of constraints

1. Rationale: Address requirement for multiple diagnostics areas

Replace the 4th paragraph with:

When a constraint is checked other than at the end of an SQL-transaction, if it is not satisfied, then an

exception condition is raised and the SQL-statement that caused the constraint to be checked has no effect

other than e ntering the ex ception info rmation into th e first diagnostic s area. W hen a <co mmit statem ent> is

executed, all constraints are effectively checked and, if any constraint is not satisfied, then an exception

condition is raised and the SQL-transaction is terminated by an implicit <rollback statement>.

4.17.2 Table constraints

1. Rationale:  Replace r eference to  non-existen t BNF no n-termina l with the cor rect non-ter minal.

Replace Note 14 with:

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

Replace the 9th paragraph with:

A referential constraint is satisfied if one of the following conditions is true, depending on the <match type>

specified in the <referential constraint definition>:

— If no <match type> was specified then, for each row R1 of the referencin g table , either at least one of

the values of the referencing columns in R1 shall be a null value, or the value of each referencing

column in R1 shall be equal to the value of the corresponding referenced column in some row of the

reference d table .

— If MATCH FULL was specified then, for each row R1 of the referencin g table , either the value of

every referencing column in R1 shall be a null value, or the value of every referencing column in R1

shall not be null and there shall be some row R2 of the reference d table  such that the value of each

referencing column in R1 is equal to the value of the corresponding referenced column in R2.

— If MATCH PARTIAL was specified then, for each row R1 of the referencin g table , there shall be some

row R2 of the reference d table  such that the value of each referencing column in R1 is either null or is

equal to the value of the corresponding referenced column in R2.
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4.18.1 General rules and definitions

1. Rationale:  Use the n otion of distinc t.

Replace the 2nd paragraph with:

Let “T: A ú  B” (read “in T, A determines B” or “B is functionally dependent on A in T”) denote the functional

dependency  of B on A in T, which is true if, for any possible value of T, any two rows that are not distinct for

every column in A also are not distinct for every column in B. When the table T is understoo d from con text,

the abbreviation “A ú  B” may also be used.

2. Rationale:  Correct e rroneou s symbo l.

Replace the 8th 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 is the qualifying table of C2. If C1 is a counterpart of C2 under qualifying table QT1 and C2 is a

counterpart of C3 under qualifying table QT2, then C1 is a counterpart of C3 under QT2.

3. Rationale:  Editorial.

Replace the 19th paragraph with:

Let AC be an AN D-compon ent of SC such that AC is a <comp arison pred icate> wh ose <com p op> is < equals

operator> . Let RVE1 and RVE2 be the two <row  value expression>s tha t are the operands of AC. Suppose that

both RVE1 and RVE2 are <row  value con structor>s. L et n be the number of <row value constructor element>s

in RVE1. Let RVEC1i and RVEC2i, 1 (one) ≤ i ≤ n, be the i-th <row value con structor element> of RVE1 and

RVE2, respectively. The <com parison predicate> ‘‘RVEC1i = RVEC2i’’ is called an equality AND-component

of SC.

4.18.4 Known functional dependencies in a <joined table>

1. Rationale:  Editorial.

Replace NOTE 23 with:

NOTE 23 — An SQL-implementation may also choose to recognize similar known functional dependencies of the form
{ CRA1 , . . . , CRAN } ú {CRBC} in case one comparand is a deterministic expression of column references CRA1 , . . . ,
CRAN under similar conditions.

4.18.9 Known functional dependencies in the result of <having clause>

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

Replace the 1st paragraph with:

Let T1 be the table th at is the opera nd of the <h aving claus e>, let SC be the <se arch cond ition> simp ly

contained  in the <hav ing clause> , and let R be the result of the <having clause>.
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4.18.10 Known functional dependencies in a <query specification>

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

Replace the 1st paragraph with:

Let T be the <table expression> simply contained in the <query specification> QS and let R be the result of the

<query specification>.

Replace the 6th and 7th paragraphs with:

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

<select list>.

Let OP1, OP2, ... be the operands of VE that are column references whose qualifying query is QS and that are

not contained in an aggregated argument of a <set function specification>.

If VE does not contain a <set function specification> whose aggregation query is QS, then {OP1 , OP2, ... }

ú  CC is a known functional dependency in T1.

If VE contains a <set function specification> whose aggregation query is QS, then let {G1 , ...} be the set of

grouping colum ns of T. Then {G1 ,..., OP1 , OP2, ... } ú  CC is a known functional dependency in T1.

4.20 SQL-schemas

1. Rationale: Cleanup of imprecise wording.

Replace the 5th  paragraph with:

Base tables and views are identified by <table name>s. A <table name> consists of a <schema name> and an

<identifier>. The <schema name> identifies the schema in which a persistent base table or view identified by

the <table name> is defined. Base tables and views defined in different schemas can have <identifier>s that

are equal according to the General 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.
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4.23 SQL-invoked routines

1. Rationale:  Correct th e definition of a n SQL-in voked rou tine that is “de penden t on a user-d efined type”  to

include mutator and observer functions that are implicitly created by the execution of the <alter type

statement>.

Replace the 3rd paragraph with:

An SQL-invoked routine SR is said to be depend ent on a user-defined type UDT if SR is created during the

execution of the <user-defined type definition> that created UDT or if SR is created during the execution of

the <alter typ e statemen t> that specifie s an <add  attribute definition >. An SQ L-invoke d routine tha t is

dependent on a user-defined type cannot be modified by an <alter routine statement> nor be destroyed by a

<drop routine statement>. It is destroyed implicitly by a <drop data type statement>.

2. Rationale:  Editorial.

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

A <predicate> P is said to be dependent on an SQL-invoked routine SR if and only if SR is the ordering

function included in the descriptor of a user-defined type UDT and one of the following conditions is true:

— P is 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 type is 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 type is UDT.

— P is a <match  predicate>  that immed iately contains  a <row v alue expre ssion> tha t has some  field

whose declared type is some user-defined type T1 whose comparison type is UDT.

— P is a <comparison predicate> with some corresponding value whose declared type is some array type

whose element type is a 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 array type whose element type is a user-defined type T1 whose

comparison type is 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

is UDT.

— P is a <match  predicate>  that immed iately contains  a <row v alue expre ssion> tha t has some  field

whose declared type is some array type whose element type is a user-defined type T1 whose

comparison type is UDT.

NOTE 30 — “Comparison type” is defined in Subclause 4.8.4, “User-defined type comparison and assignment”.
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A <set function specification> SFS is said to be dependent on an SQL-invoked routine SR if and only if all the

following are true:

— SR is the ordering function included in the descriptor of a user-defined type UDT.

— SFS is a <general set function> w hose <set function type>  is MAX  or MIN or SFS is a <general set

function> whose <set qualifier> is DISTINCT.

— The declared type o f the <value expression > of SFS is UDT.

A <group by clause> GBC  is said to be dependent on an SQL-invoked routine SR if and only if all the

following are true:

— SR is the ordering function included in the descriptor of a user-defined type UDT.

— The declared type o f a grouping column  of GBC  is UDT.

3. Rationale: Correct the description of type-preserving functions.

Replace the 8th paragraph with:

An SQL-invoked function is an SQL-invoked routine whose invocation returns a value. Every parameter of an

SQL-invok ed function is an input param eter, one of which ma y be designated as the res ult SQL param eter.

The format of an SQL-invoked function is specified by <SQL-invoked function> (see Subclause 11.49,

"<SQL-invoked routine>"). An SQL-invoked function can be a type-preserving function; a type-preserving

function is an  SQL-inv oked fun ction that has  a result SQL  paramete r. The mos t specific type o f a non-null

result of invoking a type-preserving function must be compatible with the most specific type of the value of

the argument substituted for its result SQ L parameter.

4. Rationale: Correct namespace problems associated with methods used to initialize newly-constructed

structured type values.

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

An SQL-invoked method is an SQL-invok ed function that is specified by <m ethod specification designa tor>

(see Subc lause 11.4 9, “<SQ L-invoke d routine> ”). There are  three kinds o f SQL-inv oked me thods: 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 SQ L-invoked me thod are specified by a <m ethod specification> con tained 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 su bject param eter is the type o f the method . A param eter other than  the subject p arameter is

called an additional parameter.

— Its descriptor is in the same schem a as the descriptor of the data type of its subjec t parameter.

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

— Its <method name> is equivalent to the <qualified identifier> simply contained in the <user-defined

type name> included in the user-defined type descriptor of the type of the method.
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5. Rationale: Correct namespace problems associated with methods used to initialize newly-constructed

structured type values.

Replace the 16th 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 selected 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 selected is the overriding method with a subject

parameter the type designator of whose declared type precedes that of the declared type of the subject

parameter of every other overriding method in the type precedence list of the most specific type of the value of

the SQL argument that corresponds to the subject parameter. See the General Rules of Subclause 10.4,

“<routine invocation>”. If the subject routine is not an SQL-invoked method, then the SQL-invoked routine

executed is that subject routine. After the selection of the SQL-invoked routine for execution, the values of the

SQL arg uments are  assigned to  the correspo nding SQ L param eters of the SQ L-invoke d routine an d its

<routine body> is executed. If the SQL-invoked routine is an SQL routine, then the <routine body> is an

<SQL pro cedure statement> tha t is executed according to the G eneral Rules of <SQ L procedure statem ent>. If

the SQL-invoked routine is an external routine, then the <routine body> identifies a program written in some

standard programm ing language other than  SQL that is executed  according to the rules of that standard

programming language.

6. Rationale:  Editorial.

Replace the 20th paragraph, which  begins “If a <routine invocation > is contained in a <qu ery expression> of a

view, a check constraint, or an assertion, ...”, with:

 If a <routine invocation> is contained in a <query expression> of a view, a check constraint, or an assertion,

the <triggered action> of a trigger, or in an <SQL-invoked routine>, then the subject routine for that

invocation  is determine d at the time the  view is crea ted, the chec k constraint is d efined, the as sertion is

created, the trigger is created, or the SQL-invoked routine is created. If the subject routine is an SQL-invoked

procedure, an SQL-invoked regular function, or a static SQL-invoked method, then the same SQL-invoked

routine is exe cuted wh enever the  view is use d, the check  constraint or a ssertion is eva luated, the trigg er is

executed, 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 constraint

or assertion is evaluated, the trigger is executed, or the SQL-invoked routine is invoked, based on the most

specific type of the value resulting from the evaluation of the SQL argument that correspond to the subject

parameter. See the General Rules of Subclause 10.4, “<routine invocation>”.

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

Replace the 22nd  paragraph with:

An SQL -invoked routine is either determin istic or possibly no n-determ inistic. An SQL-invoked function that

is deterministic always returns the identical return value for a given list of SQL argument values. An SQL-
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invoked procedure that is deterministic always returns the identical values in its output and inout SQL

paramete rs for a given list o f SQL arg ument va lues. An S QL-invo ked routine  is possibly no n-determin istic if

it might produce nonidentical results when invoked with the identical list of SQL argument values.

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

Replace the 23rd paragraph, which  begins “An extern al routine either does not possibly contain SQL or possibly

contains SQL...”, with:

An external routine does not possibly contain SQL, possibly contains SQL, possibly re ads SQ L-data , or

possibly m odifies SQ L-data . Only an e xternal routine  that possibly c ontains SQ L, or possib ly reads SQ L-data

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

Replace the 24th paragraph , which be gins “An  SQL-inv oked routin e may or m ay not possibly re ad SQL -data .”,

with:

An SQL routine possibly contains SQL, possibly re ads SQL -data , or possibly m odifies SQ L-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 25th paragraph , which be gins “An  SQL-inv oked routin e may or m ay not possibly m odify SQL -data .”,

with:

Only an  SQL-inv oked rou tine that possibly m odifies SQL -data  may modify SQL-data during its invocation.

9. Rationale: Missing word.

Replace the 28th paragraph, which begins “The identifiers in this new entry of the authorization stack are then

modified”, with:

The identifiers in this new entry of the authorization stack are then modified depending 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 set to the routine authorization identifier

and the us er identifier is set to n ull.

4.24 Built-in functions

1. Rationale: Clarify the sem antics of built-in functions.

Delete the entire subclause.
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4.25 SQL-paths

1. Ration ale: Us e the co rrect B NF no n-term inal (<u ser-defi ned typ e> rath er than  <user -defined  type na me> ).

Replace the 2nd bullet of the 1st paragraph with:

— The user-defined type when the <user-defined type> does not contain a <schema name>.

2. Rationale: Clarify the sem antics of built-in functions.

Delete the 2nd paragraph.

4.26.4 Locators

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

Replace 5th  paragraph with:

A non-h oldable loca tor remains v alid until the end  of the SQL -transaction in  which it w as genera ted, 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 6th  paragraph with:

A holda ble locator m ay remain  valid beyo nd the end  of the SQL -transaction in  which it is ge nerated. 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 SQ L-transaction is rolled back. All locators

remaining valid at the end of an SQL-session are marked invalid when that SQL-session terminates.

4.27 Diagnostics area

1. Rationale: Address requirement for multiple diagnostics areas and rationalisation of terminology.

Replace the entire subclause with:

A diagnostics area is a place where completion and exception condition information is stored when an SQL-

statement is executed. The diagnostics areas associated with an SQL-agent form the diagnostics area stack of

that SQL-agent. For definitional purposes, the diagnostics areas in this stack are considered to be numbered.

There is one diagnostics area stack associated with an SQL-agent, regardless of the number of SQL-client

modules that the SQL-agent includes or the number of connections in use.

Two operations on diagnostics area stacks are specified in this international standard for definitional purposes

only. Pushing a diagnostics area stack effectively creates a new first diagnostics area, incrementing the ordinal

position of every existing diagnostics area in the stack by 1 (one). The content of the new first diagnostics area

is initially a copy  of the conten t of the old, now  second, on e. Popping a diagnos tics area stack  effectively

destroys the first diagnostics area in the stack and decrements the ordinal position of every diagnostics area by

1 (one). Th e maxim um num ber of diagn ostics areas in a  diagnostics  area stack is im plementa tion-depen dent.
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A diagnostics area consists of a statement area and a sequence of one or more condition areas, each of which

is at any particular time either occupied or vacant. A diagnostics area is empty  when each of its condition

areas is vaca nt; emptying a diagnostics area brings about this state.

A statement area consists of a collection of named statement information items. A condition area con sists of a

collection of named condition information items.

At the beginning of the execution of any <SQL procedure statement> that is not an <SQL diagnostics

statement>, the first diagnostics area is emptied. An implementation places information about a completion

condition or an exception condition reported via SQLSTATE into a vacant condition area in this diagnostics

area. If other conditions are raised, the extent to which these cause further condition areas to become occupied

is implementation-defined.

An <externally-invoked procedure> containing an <SQL diagnostics statement> returns a code indicating a

completion or exception condition for that statement via SQLSTATE, but does not necessarily cause any

vacant condition areas to become occupied.

The number of condition areas per diagnostics area is referred to as the diagnostic s area limit . An SQL-agent

may set the diagnostics area limit with the <set transaction statement>; if the SQL-agent does not specify the

diagnostics area limit, then the diagnostics area limit is implementation-dependent, but shall be at least one.

An SQL-implementation may place information into this area about fewer conditions than there are condition

areas. The ordering of the information about conditions placed into a diagnostics area is implementation-

dependent, except that the first condition area in a diagnostics area always corresponds to the condition

specified by the SQLSTATE value.

The <get diagnostics statement> is used to obtain information from an occupied condition area, referenced by

its ordinal position within the first diagnostics area.

4.30.1 Classes of SQL-statements

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

Replace the 2nd 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 possibly read SQL-data or possibly modify SQL-data.
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4.30.2 SQL-statements classified by functions

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

Replace the 13th bullet of the 2nd paragraph with:

— <grant priv ilege stateme nt>

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

Insert the following bullets to the 2nd paragraph:

— <user-defined cast definition>

— <drop us er-defined c ast statemen t>

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

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

4.30.2a SQL-statements and SQL-data access indication

The following SQL-statements possibly read SQL-data:

— SQL-d ata statemen ts other than S QL-data  change s tatements, < free locator sta tement>, o r and <ho ld

locator statem ent>

— SQL-statements that simply contain a <subquery>

The following SQL-statements possibly modify SQL-data:

— SQL-sc hema state ments

— SQL-d ata chang e statemen ts

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

4.30.3 SQL-statements and transaction states

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

Replace the 3rd paragraph with:

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

— <return state ment>

— <call statem ent>
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4.30.4 SQL-statement atomicity

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

Replace the entire Subclause with:

The exe cution of all SQ L-stateme nts other than  certain SQ L-control sta tements is ato mic with re spect to

recovery. Such an SQL-statement is called an atomic SQL-statement.

An SQL-statement that is not an atomic SQL-statement is called a non-atomic SQL-statement.

The following are non-atomic SQL-statements:

— <c all statement>

— <c ommit state ment>

— <e xecute state ment>

— <e xecute imm ediate statem ent>

— <re turn stateme nt>

— <ro llback statem ent>

— <sa vepoint state ment>

All other SQL-statements are atomic.

A statement exec ution context is either atomic  or non-atom ic.

The exe cution of a n on-atomic  SQL-sta tement cau ses a non-a tomic exec ution conte xt to exist.

The execution of an atomic SQL-statement or evaluation of a <subquery> causes an atomic execution context

to exist.

Within o ne execu tion contex t, another exe cution con text may be come ac tive. This latter ex ecution co ntext is

said to be a more recent execution context than the former. If there is no execution context that is more recent

than exec ution conte xt EC, then EC is said to be the most recent execution context.

If there is no ato mic exec ution conte xt that is more re cent than ato mic exec ution conte xt AEC, then AEC is the

most recent atomic execution context.

An SQL-transaction cannot be explicitly terminated within an atomic execution context. If the execution of an

atomic SQL-statement is unsuccessful, then the changes to SQL-data or schemas made by the SQL-statement

are cancelled.
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4.31.1 Authorization identifiers

1. Rationale:  Editorial.

Replace the 1st paragraph that begins with “An <authorization identifier> identifies a set of privileges. ...” with:

An <authorization identifier> identifies a set of privileges. An <authorization identifier> can be either a <user

identifier> or a <role name>. A <user identifier> represents a user of the database system. The mapping of

<user iden tifier>s to opera ting system  users is imple mentation-d ependen t.

A <role name> represents a role.

4.32 SQL-transactions

1. Rationale: Address requirement for multiple diagnostics areas

Replace the 5th paragraph with:

It is implementation-defined whether or not, or how, a <rollback statement> that references a <savepoint

specifier> affects diagnostics area contents, the contents of SQL descriptor areas, and the status of prepared

statements.

2. Rationale: Address requirement for multiple diagnostics areas

Replace the 8th paragraph with:

An SQL-transaction has a diagnostic s area limit , which is a positive integer that specifies the maximum

numbe r of condition s that can be  placed in an y diagnos tics area durin g executio n of an SQ L-stateme nt in this

SQL-transaction.

3. Rationale: Closing a cursor does not cause any effective check of constraints, etc.

Delete the 9th paragraph.

4. Ration ale: Co rrect re ferenc e to inco rrect attr ibute (ac cess m ode ins tead of is olation  level).

Replace the 11th paragraph with:

An SQL-transaction has an isolation level that is READ UNCOMMITTED, READ COMMITTED,

REPE ATA BLE R EAD , or SERIA LIZAB LE. The  isolation level o f an SQL -transaction d efines the de gree to

which the operations on SQL-data or schemas in that SQL-transaction are affected by the effects of and can

affect operations on SQL-data or schemas in concurrent SQL-transactions. The isolation level of an SQL-

transaction when any cursor is held open from the previous SQL-transaction within an SQL-session is the

isolation level of the previous SQL-transaction by default. If no cursor is held open, or this is the first SQL-

transaction within an SQL-session, then the isolation level is SERIALIZABLE by default. The level can be

explicitly set by the <set transaction stateme nt> before the start of an SQ L-transaction or by the use o f a <start

transaction s tatement>  to start an SQ L-transactio n. If it is not explicitly se t, then the isolatio n level is

implicitly set to the default isolation level for the SQL-session before each SQL-transaction begins. If no <set

session ch aracteristics state ment> h as set the defa ult isolation leve l for the SQL -session, then  the default

isolation level for the SQL-session is SERIALIZABLE.
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4.34 SQL-sessions

1. Rationale:  Add definitio n of execu ting stateme nt.

Replace the 1st paragraph with:

An SQL-session spans the execution of a sequence of consecutive SQL-statements invoked by a single user

from a sing le SQL-a gent. At an y one time  during an S QL-ses sion, exactly  one of the S QL-statem ents in this

sequenc e is being ex ecuted an d is said to be a n executing  statement. In s ome case s, an execu ting stateme nt ES

causes a nested seq uence of consec utive SQL-stateme nts to be executed as a d irect result of ES; during that

time exactly one of these is also an  executing statement and  it in turn might similarly involve execution of a

further nested  sequenc e, and so on , indefinitely. A n executing  statement ES such that no  statement is

executing as a direct result of ES is called the innermost executing statement of the SQL-session.

2. Rationale: Address requirement for multiple diagnostics areas and rationalisation of terminology

In the 8th paragraph replace the 11th  bullet with:

— The curre nt SQL d iagnostics a rea and its co ntents, along  with the cu rrent diagno stics area limit.

4.34.1 Execution contexts

1. Rationale: Correct cross reference and clarify that not all SQL-statements are atomic.

Replace the 1st  paragraph with:

Execution contexts augment an SQL-session context to cater for certain special circumstances that might

pertain from time to time during invocations of SQL-statements. An execution context is either a statement

execution context, a trigger 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 statement execution context is always atomic; for others, it is always or sometimes non-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

execution contexts are described in Subclause 4.35, “Triggers”.

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

Replace the 2nd paragraph with:

A routine execution c ontext consists of:

— An indication as to whether or not an SQL-invoked routine is active.

— An SQL-data access indication, which indicates what SQL-statements, if any, are allowed during the

execution of an SQL-invoked routine. The SQL-data access indication is one of the following: does not

possibly contain SQL, possibly contains SQL, possibly reads SQL-data, or possibly modifies SQL-

data.

— An identification of the SQL-invoked routine that is active.

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

©   ISO/IEC 2003 – All rights reserved 45
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Full document details: ISO_IEC 9075-2_1999_COR2_2003

http://avadocuments2026.com/doc/iso-iec-9075-2-1999-cor2-2003
http://avadocuments2026.com/doc/iso-iec-9075-2-1999-cor2-2003


— The routine SQL-path derived from the routine SQL-path if the SQL-invoked routine that is active is an

SQL routine and from the external routine SQL-path if the SQL-invoked routine that is active is an

external routine.

4.35 Triggers

1. Rationale:  Editorial.

Replace the 2nd paragraph with:

A BEFORE trigger is a trigger whose trigger action time specifies BEFORE. An AFTER trigger is a trigger

whose trigger action time specifies AFTER.

4.35.2 Execution of triggers

1. Rationale:  Editorial.

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

A trigger execution con text consists of a set of state changes. Within a trig ger execu tion contex t, each state

change is uniquely identified by a trigger event, a subject table , and a column list. The trigger event can be

DELETE, INSERT, or UPDA TE. A state change SC contains a set of transitions, a set of statement-level

triggers considered as executed for SC, and a set of row-level triggers, each paired with the set of rows in SC

for which it is considered as executed.

2. Rationale: Clarify the notion of state changes.

Replace the 9th paragraph with:

Whe n executio n of an SQ L-data cha nge statem ent Si causes a trigg er executio n context TECi to come into

existence, the set of state changes SSCi is empty. Le t TE be one of DELETE, INSERT, or UPDATE contained

in Si. Let ST be the subject table of Si. If TE is INSER T or DE LETE , then let PSC  be a set whose only element

is the empty set. If TE is UPD ATE, th en let CL be the list of columns being updated by Si, and let OC be the

set of column names identifying the columns in CL. Let PSC  be the set consisting of the emp ty set and every

subset of the set of column n ames of ST that has at least one column name that is in OC. Let PSCN be the

number of elements in PSC . A state change SCij for j varying from 1 (one) to PSCN, identified by TE, ST, and

the j-th element in PSC , is added to SSCi, provided SSCi does not already contain a state change corresponding

to SCij. A transition Tijk is added to SCij when a row is inserted into, updated in, or deleted from ST during the

execution of Si or the checking of referential constraints according to the General Rules of Subclause 11.8,

“<referential constraint definition>”, Subclause 14.6, “<delete statement: positioned>”, Subclause 14.7,

“<delete sta tement: sea rched>” , Subclaus e 14.8, “<ins ert statemen t>”, Subc lause 14.9 , “<update  statement:

positioned>”, and Subclause 14.10, “<update statement: searched>”.

3. Rationale: Correc t the use of unidentified identifiers.

Replace the 12th paragraph with:

When a state change SCij arises in SSCi, one or more triggers are activated by SCij. A trigger TR is activated by

SCij if and only if the subject table of TR is the subject table of SCij, the trigger event of TR is the trigger event

of SCij, and the set of column na mes listed in the trigger column list of TR is the equivalent to the set of

column nam es of SCij.
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NOTE 33.1  — The trigger column list is included 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>.

4.36 Client-server operation

1. Rationale: Address requirement for multiple diagnostics areas

Replace the 4th paragraph with:

A call by th e SQL-a gent to an < externally-inv oked proc edure> w hose <S QL proc edure statem ent> simp ly

contains an <SQL diagnostics statement> fetches information from the specified diagnostics area in the

diagnostics area stack asso ciated with the SQL -client. Following the execution o f an <SQL p rocedure

statement>  by an SQ L-server, dia gnostic inform ation is passe d in an imp lementation -depend ent mann er into

the SQL -agent’s diag nostics area  stack in the S QL-client.

5.2 <token> and <separator>

1. Rationale: <underscore> is already defined in <identifier part>.

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

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

2. Rationale: <nondelimiter token> must include <binary string literal>.

In the Format, replace the production for <nondelimiter token> with:

<nondelimiter token> ::=
    <regular identifier>
  | <key word>
  | <unsigned numeric literal>
  | <national character string literal>
  | <bit string literal>
  | <hex string literal>
  | <binary string literal>
  | <large object length token>
  | <multiplier>

3. Rationale: Incorrect placement of “see Syntax Rules”.

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

<bracketed comment> ::=
  <bracketed comment introducer>
    <bracketed comment contents>
  <bracketed comment terminator>

<bracketed comment contents> ::= !! See the Syntax Rules
  [ { <comment character> | <separator> }... ]

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

©   ISO/IEC 2003 – All rights reserved 47
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Full document details: ISO_IEC 9075-2_1999_COR2_2003

http://avadocuments2026.com/doc/iso-iec-9075-2-1999-cor2-2003
http://avadocuments2026.com/doc/iso-iec-9075-2-1999-cor2-2003


4. Rationale: Correct the BNF of <non-reserved word> and <reserved word>.

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

<non-reserved word> ::=
    ADA | ADMIN | ASSIGNMENT | ATTRIBUTE

  | C| CATALOG_NAME | CHAIN | CHARACTER_SET_CATALOG | CHARACTER_SET_NAME
  | CHARACTER_SET_SCHEMA | CHARACTERISTICS | CHECKED | CLASS_ORIGIN
  | COBOL | COLLATION_CATALOG | COLLATION_NAME
  | COLLATION_SCHEMA | COLUMN_NAME | COMMAND_FUNCTION
  | COMMAND_FUNCTION_CODE | COMMITTED | CONDITION_NUMBER
  | CONNECTION_NAME | CONSTRAINT_CATALOG | CONSTRAINT_NAME
  | CONSTRAINT_SCHEMA | CONTAINS | CURSOR_NAME

  | DATETIME_INTERVAL_CODE | DATETIME_INTERVAL_PRECISION | DEFINED
  | DEFINER | DERIVED | DISPATCH

  | FINAL | FORTRAN

  | G | GENERATED | GRANTED

  | HIERARCHY

  | IMPLEMENTATION | INSTANCE | INSTANTIABLE | INVOKER

  | K | KEY_MEMBER | KEY_TYPE

  | LENGTH

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

  | NAME | NULLABLE | NUMBER

  | OPTIONS | ORDERING | OVERRIDING

  | PASCAL | PARAMETER_MODE | PARAMETER_NAME | PARAMETER_ORDINAL_POSITION
  | PARAMETER_SPECIFIC_CATALOG | PARAMETER_SPECIFIC_NAME
  | PARAMETER_SPECIFIC_SCHEMA | PLACING | PLI

  | SCALE | SCHEMA_NAME | SECURITY | SELF | SERIALIZABLE | SERVER_NAME
  | SIMPLE | SOURCE | SPECIFIC_NAME | STATEMENT | STYLE
  | SUBCLASS_ORIGIN

  | TABLE_NAME | TRANSACTION_ACTIVE | TRANSACTIONS_COMMITTED
  | TRANSACTIONS_ROLLED_BACK | TRANSFORM | TRANSFORMS
  | TRIGGER_CATALOG | TRIGGER_NAME | TRIGGER_SCHEMA | TYPE

  | UNCOMMITTED | UNNAMED

<reserved word> ::=
    ABS | ABSOLUTE | ACTION | ADD | AFTER | ALL | ALLOCATE | ALTER | AND
  | ANY | ARE | ARRAY | AS | ASC | ASENSITIVE | ASSERTION | ASYMMETRIC
  | AT | ATOMIC | AUTHORIZATION | AVG
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  | BEFORE | BEGIN | BETWEEN | BINARY | BIT | BIT_LENGTH | BLOB | BOOLEAN
  | BOTH | BREADTH | BY

  | CALL | CALLED | CARDINALITY | CASCADE | CASCADED | CASE | CAST
  | CATALOG | CHAR | CHARACTER | CHAR_LENGTH | CHARACTER_LENGTH | CHECK
  | CLOB | CLOSE | COALESCE | COLLATE | COLLATION | COLUMN
  | COMMIT | CONNECT | CONNECTION | CONSTRAINT | CONSTRAINTS
  | CONSTRUCTOR | CONTINUE | CONVERT | CORRESPONDING | COUNT | CREATE
  | CROSS | CUBE | CURRENT | CURRENT_DATE | CURRENT_PATH | CURRENT_ROLE
  | CURRENT_TIME | CURRENT_TIMESTAMP | CURRENT_USER | CURSOR | CYCLE

  | DATA | DATE | DAY | DEALLOCATE | DEC | DECIMAL | DECLARE | DEFAULT
  | DEFERRABLE | DEFERRED | DELETE | DEPTH | DEREF | DESC | DESCRIBE
  | DESCRIPTOR | DETERMINISTIC | DIAGNOSTICS | DISCONNECT | DISTINCT
  | DOMAIN | DOUBLE | DROP | DYNAMIC

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

  | FALSE | FETCH | FIRST | FLOAT | FOR | FOREIGN | FOUND | FREE | FROM
  | FULL | FUNCTION

  | GENERAL | GET | GLOBAL | GO | GOTO | GRANT | GROUP | GROUPING

  | HAVING | HOLD | HOUR

  | IDENTITY | IMMEDIATE | IN | INDICATOR | INITIALLY | INNER | INOUT
  | INPUT | INSENSITIVE | INSERT | INT | INTEGER | INTERSECT | INTERVAL
  | INTO | IS | ISOLATION

  | JOIN

  | KEY

  | LANGUAGE | LARGE | LAST | LATERAL | LEADING | LEFT | LEVEL | LIKE
  | LOCAL | LOCALTIME | LOCALTIMESTAMP | LOCATOR | LOWER

  | MAP | MATCH | MAX | METHOD | MIN | MINUTE | MOD | MODIFIES | MODULE
  | MONTH

  | NAMES | NATIONAL | NATURAL | NCHAR | NCLOB | NEW | NEXT | NO | NONE
  | NOT | NULL | NULLIFY | NUMERIC

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

  | PAD | PARAMETER | PARTIAL | PATH | PRECISION | POSITION | PREPARE
  | PRESERVE | PRIMARY | PRIOR | PRIVILEGES | PROCEDURE | PUBLIC

  | READ | READS | REAL | RECURSIVE | REF | REFERENCES | REFERENCING
  | RELATIVE | RELEASE | RESTRICT | RESULT | RETURN | RETURNS | REVOKE
  | RIGHT | ROLE | ROLLBACK | ROLLUP | ROUTINE | ROW | ROWS

  | SAVEPOINT | SCHEMA | SCOPE | SCROLL | SEARCH | SECOND | SECTION
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  | SELECT | SENSITIVE | SESSION | SESSION_USER | SET | SETS | SIMILAR
  | SIZE | SMALLINT | SOME | SPACE | SPECIFIC | SPECIFICTYPE | SQL
  | SQLEXCEPTION | SQLSTATE | SQLWARNING | START | STATE | STATIC
  | SUBSTRING | SUM | SYMMETRIC | SYSTEM | SYSTEM_USER

  | TABLE | TEMPORARY | THEN | TIME | TIMESTAMP | TIMEZONE_HOUR
  | TIMEZONE_MINUTE | TO | TRAILING | TRANSACTION | TRANSLATE
  | TRANSLATION | TREAT | TRIGGER | TRIM | TRUE

  | UNDER | UNION | UNIQUE | UNKNOWN | UNNEST | UPDATE | UPPER | USAGE
  | USER | USING

  | VALUE | VALUES | VARCHAR | VARYING | VIEW

  | WHEN | WHENEVER | WHERE | WITH | WITHOUT | WORK | WRITE

  | YEAR

  | ZONE

5. Rationale: Use case-normal forms consistently to define equivalent identifiers.

Delete NOTE 24.

Delete Syntax Rule 23)

Replace Syntax Rule 24) with:

24) The case - normal form  of a <regu lar identifier> sh all not be equ al, according  to the comp arison rules in

Subclause 8.2, "< c omparison predica te>", to any <reserved w ord> (with every letter that is a lower-

case letter replaced by the corresp onding upper- case letter or letters), treated as the repetition of a

<character string literal> 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_ID ENTIFIER  and an impleme ntation-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> o f SQL_ID ENTIFIER  and collation IDC, co mpare

equally according to the comparison rules in Subclause 8.2, “<comparison predicate>”.

6. Rationale: <underscore> is already 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 be less than 18.
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