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Information technology — Database languages — SQL —

Part 2:
Foundation (SQL/Foundation)

TECHNICAL CORRIGENDUM 2

2 Normative references

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

ISO/IEC 8859-1:1998, Information technology — 8-bit single-byte cod
alphabet No. 1.

ISO/IEC 6429:1992, Information technology — Control fung

The Internet Assigned Numbers Authority, Character

1. Rationale: Remove unused

Replace the Subclause with;

This part of ISO/IfC 90
a) character

NOTE 0.1

1. Rationale: Remove yrused 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) assignable: (of types, taken pair wise) Thecharacteristic of a data type, T1, that
to be assigned to a site of a specified datatype, T2 (where T 1 may be the sam§g

permits avalueof T1

2. Rationale: Clarify the definition of “ assignment”

Replace item b) with:
b) assignment: The operation whose effect is to ensure that theVa i own &8s the target) is
identical to a given value S (known as the source). Assignment is

phrase“ TissettoS’ or “thevalueof Tissetto S’.

3. Rationale: Clarify the definition of “ comparable”

Replace item i) with:

i) comparable (of apair of values): Capable of keihg pared, according to the rules of Subclause 8.2
“<comparison predicate>". In most| but petall, uesof a datatype can becompared one
with another. For the specification of co |I|ty Qf Mdividual data types, see Subclauses 4.2 to
4.11.

4. Rationale: Correcta

Replace item |) wit@

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

— If two values V1 and V2 are of a user-defined type whose comparison form is RELATIVE or MAP
and the result of comparing them for equality according to Subclause 8.2, “<comparison
predicate>" is Unknown, then it isimplementation-dependent whether they are distinct or not;
otherwise, they are distinct if and only if they are not equal.

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

— Two arrays are diginct if the arays do not have the same cardinality orif, for arays of the same
cardinality, elements in the same ordinal position in the two arrays are distinct.

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

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

0.1) equal (of apair of comparable values): Yielding True if passed a

predicate>". '

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

s.1) identical (of a pair of values): Indistingui

available in SQL, to detect any diff

“Determination of identical values”

7. Rationale: Clarify the di

Replace item rr) with:

rr) transliteratig aracters in one character set into characters of the same or a

different chara

U+200D, ZeroXVidth 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.

Initem vv) insert the following bullet item:

— U+202F, Narrow No-Break Space
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10. Rationale: Remove Zero Width Spacefrom the definition of <white space>
Initem vv), delete the following bullet item:

— U+200B, Zero Width Space

3.3.1.2 Other terms

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

Insert thefollowing Subclause

3.3.1.2 Other terms

An SQL-statement S1 may be said to be executed as a direct resulof execlitinghan SQL-statement if Sl is the
d routine> that has been
executed.

4.1 Data types

SQL supports three sorts oiNdata g, constructed types, and user-defined types.
Predefined datatypes aje eti J e "built-in data types”, though notin this International Standard.
User-defined types can/be defigex implementation, or by an application.

2. Rationale: Co

C) DT isadirect subtype of ST.

d) DT is compatiblewith ST.
3. Rationale: Add definition of non-referentially based on.
Insert thefollowing paragraph immediately after the 15" paragraph:

A datatypeDTL1 is non-referentially based on adatatypeDT2 if DT1 is not a reference type and iseither
directly based on DT2 or is directly based on some data type that is non-referentially based onDT2.
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4. Rationale: Define “ usage-dependent” for use in Access Rules

Insert thefollowing inserted paragraph immediately beforethe 16th paragraph:
A type TY is usage-dependent on a user-defined type UDT if one of thefollowing conditionsis true:
— TYisUDT;
— TY is areference type whose referenced typeisUDT,;

— TY isarow type, and the declared type of afield of TY is usage-depende D

— TY isacollection type, and the declared element type of TY is usage-dep
5. Rationale: Provide consistent rules for comparison oper ations.

Insert thefollowing paragraphs after the last paragraph:

dered if one of the following is true:

6. T is areference 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 isLOB-ordered if TisL-ordered, whereL is the set of large object types.
A type T isarray-ordered if T is ARR-ordered, where ARR is the set of array types.

A type T isreference-orderedif T is REF-ordered, where REF is the set of reference types.
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A type T isDT-EC-ordered if Tis DTE-ordered, whereDTE is the set of distinct types with EQUALS ONLY
comparison form (DT-EC stands for “distinct type - equality comparison”)

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

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

A type T isST-EC-ordered if T is STE-ordered, where STE is the set of structured ty} QUALS ONLY
comparisonform.
comparison form.

A type T is ST-NC-ordered if T is STN-ordered, where STN is the
form.

6. Rationale: Definition

Insert thefollowing

The notion of cop

— Every constituent of a constituent of DT is a constituent of DT.
7. Rationale: Clarify assignable and comparable.
Insert thefollowing paragraph after thelast paragraph:

Two datatypes, T1 and T2, are said to be compatible if T1 is assignable to T2, T2 is assignable to T1, and
their descriptors include the same data typename. 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 datatypes "CHARACTER(n) CHARACTER SET CS1" and "CHARACTER(m) CHARACTER SET
CX", where CSl = C2, have descriptors thet include the same data type name (CHARACTER), but are not mutually
assignable; therefore, they are not compatible.

4.2 Character strings

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

Replace the 1% and 2™ paragraphs with:

character set. A character string has a length, which is the number of charact
0 (zero) or a positive integer.

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

INFORM ATION_SCHEM 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 sts and character
repertoires.

Replace the entire subclause with:

4.2.1 Comparison of character strings

environment is applicable to one or more character sets, and for eag
applicable to it, one of which is associated with it asitscharac

to its character set; thisis known as a dedared type colfation. Every decl

a collation derivation, this being either nope,N iC T derivation of a declared type
with a declared type collation that is explisitly OKi ed by g <data type> isimplicit. If the
collation derivation of a declared type that has a d ian s not implicit, then it isexplicit. The

collation derivation of an expression of cha haswp declared type collation is none.
An operation that explicitly 6 acterstrihg comparison is a character comparison
operation. At least one of the op& aracter-conyari son operation must have a declared type

collation.

There may be a 2ssion col labion fox some or all of the character sets known to the SQL-
implementation i

on the right.

For every character set, there is at least one collation.
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4.2.2.1 Operators that operate on character strings and return character strings

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

Insert thefollowing paragraph after the 4" paragraph:

NOTE 2.1 — Case correspondencesare not always one-to-one: the result of case folding may be of a different length in
characters than the saurce string. For example, U+00DF 3 LATIN SMALL LETTER SHARP, es“SS” inupper

4.2.4 Named character sets

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

Replace the subclausewith:

4.2.3a Character repertoires

A character repertoire isdescribed by ach
includes:

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

— ISO8BIT is the character repertoiresformed by combining the character repertoire gecified by | SO
8859-1 and the “control characters” specified by 1SO 6429. The repertoire consists of all 255
characters, each consisting of exactly 8 bits, as, including all control characters and all graphic
characters except the character corresponding to the numeric value 0 (zero). The name of the default
collaion is ISO8BIT.
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— UCS is the character repertoire is the Universd Character Set repertoire specified by The Unicode
Standard Version 3.1and by |SO/IEC 10646. It is implementation-defined whether the name of the
default collationis UCS_BASIC or UNICODE.

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

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

characters that the SQL -implementation supports for use in <regular identifie

default collaionis SQL_IDENTIFIER.

4.2.3b Character encoding forms

descriptor includes:

- The nameof the character encodi

SQL_CHARA
— GRA PH@ orm in which the coded representation of each character is
specified i ble to the GRAPHIC_IRV character repertoire.

UTF32 istheXharacter encoding form specified in the U nicode Standard A nnex #19, "UTF-32", in
which each character is encoded as four octets. Itis applicable to the UCS character repertoire.

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

— UTF8 isthe character encoding form specifiedin I SO/IEC 10646-1, Annex D (nomative),"UCS
Transformation Format 8 (UTF-8)", in which each character is encoded as from one to four octets. It is
applicable to the UCS character repertoire.
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— SQL_TEXT is an implementation-defined character encoding form. Itis gpplicable tothe SQL_TEXT
character repertoire.

— SQL_IDENTIFIER is an implementation-defined character encoding form. Itis applicable to the
SQL_IDENTIFIER character repertoire.

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

UTF32 < UTF16 < UTF8

4.2.3¢ Collations

An SQL-implementation supports one or more collations for each N that it supports.

8859-1 as unsigned integers. When restricted to the LATIN1 characters, it produces the same collation
as LATINI. Itis applicable to the ISO8BIT character repertoire.

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

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

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

4.2.4 Character sets

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

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

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

— The name of the character encoding form for the character

— The name of the default collation for the character set

APHIC_IRV and whose character encoding
formis GRAPHIC_IR 3 N isGRAPHIC_IRV .

— LATIN1 |'= cha ireNs LATIN1 and whose character encoding form is LATINL.

UTF16 is acharacter set whose repertoire is U CS and whose character encoding form isUTF16. Itis
implementation-defined whether the name of the default collaion is UCS_BASIC or UNICODE.

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

— SQL_TEXT isacharacter set whose repertoireis SQL_TEX T and w hose character encoding formis
SQL_TEXT. The name of the default collation is SQL_TEXT.

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

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 sets

Character Set Character Repertoire | Character Encoding Form Collation Synonym
GRAPHIC_IRV GRAPHIC_IRV GRAPHIC_IRV GRAPHIC_IRV /| ASClI_GRAPHIC
1SO8B IT 1SO8B IT 1SO8B IT 1SO8B IT | [AscN_FuLL
LATIN1 LATIN1 LATINL LATIN1 RO
SOL_CHARACTER | SQL_CHARACTER SQL_CHARACTER SQL_CHARACRER
SQL_TEXT SOL_TEXT SOL_TEXT SQL_TEXT \ )
SQL-IDENTIFIER SQL-IDENTIFIER SQL-IDENTIFIER SQL-ILBENTIFNER \|
UTF16 ucs UTF16 ucs_\/;smN \ \/

UNCORE
UTF32 ucs UTF32 %&m&\
UNHRCOD
UTF8 ucs UTF8 / U\N{EZNQ >
/) UNIGODE

d/or additional character
9075.

NOTE 2.3 — An SQL-implementation may supply addjto
encoding forms and collations for character’sets defjned

4.2.4a Universal character sets

A UCSstring is a character esCriptor names both the character repertoire
UCS and one of the charactér ehcod 8, YTF16)or UTF32. Any two UCS strings are
comparable.

All UCS strings are assymed C, and an SQL-implementation may assume this to be the
case. The resul ed UCS string is implementation-defined.

Conversion of UC3 S S \ chaxastér st to another is automatic.

1. Ratignale:

Insert thefollowing paragtaph after the 2™ paragraph:

A binary stringis assignable only to sites of datatypeBINARY LA RGE OBJECT. If a store assignment
would result in the loss of non-zero octets due to truncation, then an exception condition israised. If a
retrieval assignment would result in the loss of octetsdue to truncation, then a warning condition israised.
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4.3.1 Binary string comparison
1. Rationale: Remove redundant definition. Clarify assgnable and comparable.
Replace the paragraph with:

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

4.4.1 Bit string comparison and assignment

1. Rationale: Remove redundant definition.
Replace the paragraph with:
All bit string values are comparable.

ion condition is raised. If
of bits, then an exception condition

If a store assignment would result in the loss of bits due to trungatipn, the

israised. If aretrieval assignment would res ation, then a warning condition is
raised. W hen values of unequal length are’xsomp. fix of the longer, then the shorter is
less than thelonger; otherwise, the longerise ength of the shorter for the purposes
of comparison. W hen values of equal length are com pared a bit-by-bit comparison is made. A 0-bitis
less than a 1-bit.

4.5 Numbers

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

An SQL-implementation is pemmitted to regard certain <exact humeric type>s asequivalent, if they have the
same predsion, ale, and radix, as permitted by the Syntax Rules of Subclause 6.1, "<data type>". Whentwo
or more <exact numeric type>s are equivalent, the SQL -implementation chooses one of these equival ent
<exact numeric type>s asthe normal form representing that equivalence class of <exact numeric type>s. The
normal form determines the name of the exact numeric type in the numeric type descriptor.
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Similarly, an SQL-implementation is permitted to regard certain <approximate numeric type>s as equivalent,
as permitted the Syntax Rules of Subclause 6.1, "<data type>", in which case the SQL-implementation
chooses a normal form to represent each equivalence class of <approximate numeric type> and the normal
form determines the name of the approximate numeric type.

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

4.5.1 Characteristics of numbers

1. Rationale: Clarify assignable and comparable.

Replace the 1% paragraph with:

2. Rationale: Clarify numeric precision.

Replace the 2™ paragraph with:

binary digits in the mantis
determined by the ex poRent.

An <approximatgnum
letter ‘E’ or ‘e’ *Q }«
the value of the <exp

approximately the

of its most significant digit, an ex ception condition israised. If least significant digits are lost,
implementation-defiried rounding or truncating occurs, with no exception condition beng raised. The rules for
arithmetic are specified in Subclause 6.26, "<numeric value expression>".
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4.5.2 Operations involving numbers

1. Rationale: Generalise the data type of the return value of an extract expression.
Replace the 3 bullet of the 1% paragraph with:

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

4.6.1 Comparison and assignment of booleans

1. Rationale: Clarify assignable and comparable.

Replace the 1% paragraph with:

4.7.1 Datetimes

1. Rationale: Correctand clarify Table 5.

SV

TV

.UTC
TZ
STZD
=

TIME w/

AMP WITH TIME ZONE
AMPWITHOUT TIME ZONE

Inthe table cdl for the copversion from TIME WITHOUT TIMEZONEto TIMESTAMPWITHOUT TIME
ZONE, change “TZ" to ¥sV".

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

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

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

Replace the 5" paragraph with:
Items of type datetime are comparable only if they have the same <primary datetime field>s.

Insert thefollowing paragraph after the 11" paragraph:
A datetime is assgnable to a site only if the source and target of the assignment are both~af type DATE, or
both of type TIME (regardless whether WITH TIME ZONE or WITHOUT TIME ZQ specified or

implicit), or both of type TIMESTAMP (regard ess whether WITH TIME ZON 4 TIMEZONE
is specified or implicit).

4.7.2 Intervals

1. Rationale: Clarify assignable and comparable.

Replace the 8" and 9" paragraphs with:

ime intervals. If two day-time intervals have different
operations between them, effectively converted to the
e field>s to either the most sgnificantend of one interval

1.
Replaced the 3" paragraph with:

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

2. Rationale Clarify the meaning of the <overlaps predicate>.
Replace the 5" paragraph with:
<overlaps predicae> uses the operator OVERLAPS to determine whether or not two chronological periods

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

3. Rationale: Editorial - typographical error.
Replace the 7" paragraph with:

<interval absolute value function> operates on an intervd argument and returns its absehdte value in the same

most specifictype.

4.8 User-defined types

with < specific method name>.
Replace the 3" paragraph with:

The definition of a user-defined type maynclude & cifi ¥St> consisting of one or more
<method specification>s. A <method specifi iging/ method specification> or an
<overriding method ecification>. Each <priginal methed specification> specifies the <method name>, the
<specific method name>, the <SQL paramegter declaratien Nst>, the <returns data type>, the <result cast from
type> (if any), whether the m s he ngdage clause>, the <parameter style> if the

4 STR TORJis specified, whether the method is deterministic,

whether the method possi data_possibl
possibly contain SQL, & : b€ evaluated as the null value whenever any argument

2. Rationale: Correct
name>.

Replace the 4™ p

Each

<SQL A

there must be gi ethod specification> with the same <method name> and <SQL parameter
declaration list>N e proper supertype of the user-defined type. Every SQL-invoked method in a schema

must correspond to &actly 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 8" paragraph, replace the 12th bullet with:

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

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

Replace the 1% sub-bulletin the 13" bullet of the 8" paragraph with:

*  The <method name>.

* The <spedficmethod name>.

5. Rationale: Correct namespace problems associated with methods used to in
structured type values.

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

* If the <method specification> is an <original meghod spetifica indication of whether

STATIC or CONSTRUCTOR is specified.

4.8.1 Observers and mutators

1. Rationale: Attribute values might be null.
Replace the 3" paragraph with:

Let V be avaluein dat
such that A(MV) iside

The most specifi épe Q

4.8.2 Constructor

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

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

For every structured type ST that is instantiable, zero or more SQL-invoked constructor methods can be
specified. The name of those methods must be equivalent to the name of the typefor 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 ard the function's parameter list are the same and the types
of the corresponding remaining parameters (if any) are identical according to the Syntax Rules of Subclause10.14, "Data
type identity".
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4.8.4 User-defined type comparison and assignment

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

Replace the 6" paragraph with:

CT1 and CT2 constrain the comparison forms and comparison categories of
respective comparison types CT1 and CT2 constrain the comparison formsa

A value of row typeR

same as the degreg_of R
RT2. @

1. Rationale; € cification of implicit generation of cast functions when reference values are
generated\ia < USE { goresentation>.

Given a structured e T, the REF values that can reference rows in typed tablesdefined on T collectively
form a certain data type RT known as areference type RT is thereferencing type of T. T is the referenced type
of RT.

2. Rationale: Add the notion of a type designator for reference types.
Insert thefollowing paragraph after the 2™ paragraph:

Let TN be the name of T. The type designator of RT is REF(TN).
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3. Rationale: Clarify assignable and comparable.
Replace the 4" paragraph with:

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

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

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

In a host variable, a REF value is materializes alueg ™ wheré N is the length of the <reference
type>.

4.11 Collection types

— The descriptor of the element type of CT.

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

1. Rationale: Clarify assignable and comparable.
Replace the 1% paragraph with:

A value of collection type CT1 is assignable to a 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.

Implicit type conversion can occur in expressi atons, single row select operations, inserts,
deletes, and updates. Ex plicit type convers|ons 9eCH y the use of the CAST operator.

2. Rationale: To clarify theGoncept
Replace the 1% paragraph

Explicit data co
source data type ae

AST operator. A CAST operator defines how values of a
A target data type according to the Syntax Rules and General

Rules of Subclausé\bx [ icatjon>". Data conversions between predefined data types and between
constructed type 3of this part of ISO/IEC 9075. Data conversions between a user-
defined typ are defined by a user-defined cast.

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

Replace the 7" paragraph with:

All base tablesare updatable. Every column of a basetable is an updatablecolumn. Derived tables are either
updatable or not updatable. The operations of update and delete are permitted for updatable tables, subject to
constraining Access Rules. Some updatable tables, including all base tables whose row type is notderived
from a user-defined type that is not instantiable, are also insertable-into, in which case the operation of insert
is also permitted, again subject to Access Rules.
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2. Rationale: Clean up typed table insertability property for non-instantiable types.
Replace the 11" paragraph with:

Every table descriptor includes:

— The column descriptor of each column in thetable.

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

— An indication of whether the table isinsertable-into or not.

— An indication of whether the base table is a referenceabl e table or not, a
self-referencing column isa system-generated, a user-generated, &

— A list, possibly empty, of the names of its direct supertableg
— A list, possibly empty, of the names of its direct subtab

3. Rationale Correct the default of <tablecommit actig

Replace the 39 bullet of 12" paragraph with:

table, a treat

If the base table is a global temporay sal temporary table, or a declared local

4.16.1 Types oftables

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

A grouped tableis a set of groups derived during the evaluation of a <group by clause>. A group G isa
collectionof rows in which, for every grouping column GC, if the value of GC in some row is GV, then the
value of GC in every row is not distinct from GV; moreover, if Rl isarow in group G1 of grouped tableGT
and R2 isarow in GT such that for every grouping column GC the value of GC in Rl is not distinct from the
value of GC in R2, then R2 isin G1. Every row in GT isin exactly one group. A group may be considered as a
table. Set functions operate on groups.
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4.16.3 Operations involving tables

1. Rationale: Correctthe description of the effect of deleting, updating and inserting a row in a table.
Replace the 4™, 5" and 6™ paragraphs with:

Let T be atable whose value is TV1. For every row RR, let ngg be the number of rowsinTV1 that are identical
to RR.

and for RR identical to neither R1 nor R2, the number of fows iR
R1 isidentical to R2 and the number of rowsinTV2t areNdel

The primary effect of an <update statements

some specified row. The primary effect of
rowsinT.

TV2 that are identical
the zero or mor

iew definition>s donot specify WITH CASCADED CHECK OPTION,
alteration or reversal of primary effects.

1. Rationale: gate the correctlimitation on integrity constraintsregarding determinism.
Replace the 3" paragraph with:

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

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

When a constraint is checked other than at the end of an SQL-transaction, if it is not satisfied, then an
exception condition is raised and the SQL -statement that caused the constraint to be checked has no effect

4.17.2 Table constraints

1. Rationale: Replacer eference to non-existent BNF non-terminal

Replace Note 14 with:

— If no <ma
the values

shall be a null value, or the value of each referencing
e of the corresponding referenced columnin some row of the

row R2 of thereferenced table such that the vdue of each referencing columnin R1 is either null or is
equal to the value of the corregponding referenced columnin R2.
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4.18.1 General rules and definitions

1. Rationale: Usethe notion of distinct.

Replace the 2™ paragraph with:

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

2. Rationale: Correct erroneous symbol.
Replace the 8" paragraph with:

In the following Subclauses, leta column C1 be a counterpart of &%
is specified by a column reference (or by a <value expression

3. Rationale: Editorial.

Replace the 19" paragraph with:

RVEZ2, respectively The
of SC. @

1.

{CRA,,...,CRAX =3/ CRBC} in case one comparand is a deterministic expression of column referencesCRA, , . . .,
CRA,, under similar conditions.

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

1. Rationale More than one<search condition> may be directly containedin a <having clause>.
Replace the 1% paragraph with:

Let T1 be the table that is the operand of the <having clause>, let SC be the <search condition> simply
contained in the <having clause>, and let R be the result of the<having clause>.
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4.18.10 Known functional dependencies in a <query specification>
1. Rationale: correct the specification of functional dependencies for derived columns.
Replace the 1% paragraph with:

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

Replace the 6" and 7" paragraphs with:

CC is aknown functional dependency in T1.

1.
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 the definition of an SQL-invoked routine that is“ dependent on a user-defined type” to
include mutator and observer functionsthat are implicitly created by the execution of the <alter type
statement>.

Replace the 3" paragraph with:

2.

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

36

An SQL invoked routineSR issaid to bedepend ent on a user- defined type UDT if |s cheated during the

Rationale: Editorial.

A <predicate> P is said to bedependent on an SQL-invoked roytine SR i

If SRisthe ordering
function included in the descriptor of a user defined tylp and o@of th

following conditionsis true:

— P is a <unique pyedi X i iately santains a <table subquery> that has a column whose
declared tge iss - inex e T1\whose comparison typeis UDT.

— Pisa<m ¢ly contains a <row v alue expression> that has some field
whose decla <\ , ihed type T1 whose comparison typeis UDT.

comparisan typgis UDT.

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

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

NOTE 30 — “Comparison type” isdefined in Subclause 4.8.4, “User-defined type comparison and assignment”.
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A <set function specification> SFSis said to bedependent on an SQL-invoked routine SR if and only if all the
following are true:

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

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

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

A <group by clause> GBC is said to bedependent on an SQL-invoked routine SR
following are true:

— SR is the ordering function included in the descriptor of a user-de
— The declared type of a grouping column of GBC isUDT.
3. Rationale: Correct the description of type-preserving functio

Replace the 8" paragraph with:

Aated as the result SQL parameter.

The format of an SQL-invoked function is g Rvoked function> (see Subclause 11.49,
"<SQL-invoked routine>"). An SQL-invo pe-preserving function; atype-preserving
function is an SQL-inv oked fi eter. The most specific type of a non-null
result of invoking atype-p iblewith the most specific type of the value of

4. Rationale: Cor ) 2d with methods used to initialize newly-constructed
structured typenalye,

constructor method both satisfy the following conditions:

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

— Its descriptor isin the same schema as the descriptor of the data type of its subject parameter.
An SQL-invoked constructor method satisfies the following additional condition:

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

Replace the 16™ paragraph which begins with "SQL-invoked routinesare 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 areinvoked by <routine invocation>s. Instance SQL -
invoked methods are invoked by <method invocation>s, while SQL-invoked constructor methods are invoked
by <new invocation>s and staic SQL-invoked methodsareinvoked by <static methoginvocaion>s. An
invocation of an SQL-invoked routine specifies the <routine name> of the SQL-invoked routi

e and supplies a

e’SQL-invoked routine and its
<routine body> is executed. If the SQL-invdked routine 15 an SQL routine, then the <routine body> is an

Geperal Rules of <SQL procedure statement>. If

i ed acqording tovth 2 .
-i ineisz QuUNJe, then the <rowutine body> identifiesa program written in some
standard programming langsag tha i

executed according to the rules of that standard
programming language

6. Rationale: Edi

procedure, 3 QL inkoked regular function, or a static SQL - |nvoked method, then the same SQL -invoked
routine is executed gnever the view is used, the check constraint or assertion is evaluated, the trigger 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 condraint
or assertion is evaluated, the trigger is executed, or the SQL-invoked routine is invoked, based on the most
specific type of the value resulting from the evaluation of the SQL argument that correspond to the subject
parameter. See the General Rules of Subclause 10.4, “<routine invocation>".

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

Replace the 22" paragraph with:

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

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

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

An external routlne doesnot poss bly contain SQL possbly contalns SQL possibly r ads SQ\.-data, or

9. Rationale: Missing word.

Replace the 28" paragraph,v
modified”, with:

The identifiers i
invoked routine is a

1.

Delete the entire subclause.
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4.25 SQL-paths

1. Rationale: Usethe correct BNF non-terminal (<user-defi ned type> rather than <user -defined type name>).
Replace the 2™ bullet of the 1% paragraph with:

— The user-defined type when the <user-defined type> does not contain a <schema name>.
2. Rationale: Clarify the semantics of built-in functions.

Delete the 2nd paragraph.

4.26.4 Locators

d

1. Rationale: Correct the specification of which locators are marke

\-transaction ends.

Replace 5" paragraph with:

Replace 6™ paragraph with:

A holdable locator may rel
holdable locator become
the SQL -transaction in
remaining valid eng

1. or multiple diagnostics areas and rationalisation of terminology.

statement is exetuted. Fhe diagnostics areasassod ated with an SQL -agent form the diagnostics area stack of
that SQL-agent. For definitional purposes, the diagnosticsareas in this stack are considered to be numbered.
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 connectionsin use.

Two operations on diagnostics area stacks are specified in this international standard for definitional purposes
only. Pushing a diagnosticsarea stack effectively creaes a new first diagnostics area, incrementing the ordinal
position of every existing diagnostics area in the stack by 1 (one). The content of the new first diagnostics area
isinitially a copy of the content of the old, now second, one. Popping a diagnostics area stack effectively
destroys the first diagnogics areain the stack and decrements the ordinal position of every diagnostics area by
1 (one). The maximum number of diagnostics areas in a diagnostics area stack is implementation-dependent.
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A diagnostics areaconsists of astatement area and a sequence of one or more condition areas, each of which
is at any particular time either occupied or vacant. A diagnostics area is empty when each of its condition
areas is vacant; emptying a diagnosticsarea brings about this state.

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

At the beginning of the execution of any <SQL procedure statement> that is not an <SQL diagnostics
statement>, the first diagnostics areais emptied. An implementation placesinformatigr-ghout a completion
condition or an exception condition reported via SQLSTATE into a vacant condition(areain

areas. The ordering of the information about conditie nosticsarea is implementation-
dependent, except that the first condition areajn a tiagn ! corresponds to the condition

isusee-to taimati
b ea.

ffom an occupied condition area, referenced by

1.

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

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

1. Rationale: Correct the classification of SQL-statements.
Replace the 13" bullet of the 2™ paragraph with:

— <grant privilege statement>
2. Rationale: Correct the classification of SQL-statements.

Insert thefollowing bullets to the 2" paragraph:

— <user-defined cag definition>
— <drop user-defined cast statement>

3. Rationale: Clarify the semanticsof SQL-data access indicatje

4.30.3 SQL-statentents and transaction states

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

Replace the 3 paragraph with:
The following SQL -statements are possibly transaction-initiating SQL -statements:
— <return statement>

— <call statement>
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4.30.4 SQL-statement atomicity

1. Rationale: Add missing concept and clarify that not all SQL-statements areatomic.
Replace the entire Subclause with:

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

An SQL-statement that is not an atomic SQL-staement is called a non-atomic SQ
The following are non-atomic SQL -statements:
— <call statement>

— <commit statement>

— <execute statement>

— <execute immediate statement>
— <return statement>
— <rollback statement>

— <savepoint statement>

than execution tantext EC, then EC is said to bethe most recent execution context.

If there is no atomic execution context that is more recent than atomic execution context 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 -staement
are cancelled.
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4.31.1 Authorization identifiers

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

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

A <role name> represents arole.

4.32 SQL-transactions

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

It is implementation-defined whether or not, or how, a <rol[back st rences a <savepoint
specifier> affects diagnostics area contents, the contents o i geas, and the gatus of prepared

SQL -transaction.

3. Rationale: Clo

An SQL-transaction hasan isolation level thatis READ UNCOMMITTED,READ COMMITTED,
REPEATABLE REALD, or SERIALIZABLE. The isolation level of an SQL -transaction defines the degree to
which the operations on SQL -data or schemas in that SQL -transaction are affected by the effects of and can
affect operations on SQL-daa or schemas in concurrent SQL -transactions. Theisolationlevel of an SQL-
transaction when any cursor is held open from the previous SQL -transactionwithin an SQL-session is the
isolationlevel of theprevious SQL-transaction by default. If no cursor is held open, or thisis the first SQL -
transaction within an SQL-session, then the isolation level is SERIALIZABLE by default. The level can be
explicitly set by the <set transaction statement> before the start of an SQL-transaction or by the use of a <start
transaction statement> to start an SQL-transaction. If it is not explicitly set, then the isolation level is
implicitly set to the default isolation level for the SQL-session before each SQL -transaction begins. If no <set
session characteristics statement> has set the default isolation level for the SQL -session, then the default
isolationlevel for the SQL-session is SERIALIZABLE.
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4.34 SQL-sessions

1. Rationale: Add definition of executing statement.
Replace the 1% paragraph with:

An SQL-session spans the execution of a sequence of consecutive SQL -statements invoked by a single user
from asingle SQL-agent. At any one time during an SQL-session, exactly one of the SQL -statements in this
sequence is being ex ecuted and is said to be an executing statement. In some cases, W ting statement ES
causes a nested sequence of consecutive SQL-statements to be executed as adirec 5, during that

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

— The current SQL diagnostics area and its contents, along\wijth the currentdidgnostics area limit.

4.34.1 Execution contexts

1. Rationale: Correctcross reference and c s h-statements are atomic.
Replace the 1% paragraph with;
Execution contextsaug ess| € tto cater for certain gecial circumstances that might

pertain from time to ti g K| QL -statements. An execution context is either a statement
execution conte Y i

ibéd in Subclause 4.30.4, “ SQL -statement atomicity”. Trigger
\Subclause 4.35, “Triggers”.

A routine execution context consists of:
— Anindication as to whether or not an SQL-invoked routine isactive.

— An SQL-data access indication, which indicates what SQL -statements, if any, are allowed during the
execution of an SQL-invoked routine. The SQL-data access indication is one of the following: does not
possibly contain SQL, possibly contains SQL, possibly reads SQL-daa, or possibly modifies SQL -
data.

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

4.35 Triggers

1. Rationale: Editorial.

Replace the 2™ paragraph with:

A BEFORE trigger is atrigger whose trigger action time specifies BEFORE.
whose trigger actiontime specifiesAFTER.

4.35.2 Execution of triggers

1. Rationale: Editorial.

Replace the 2™ paragraph that begins with “ A trigger executiof corfteXt const t of .."” with:

2. Rationale: Clarify the noti®

Replace the 9" paragraph
When executiorﬁ
existence, the set o

inS. Let ST bet ,
[ rlet CL be the list of columns being updated by S, and let OC be the

isthe empty s

set of colunin na i ifyi g columnsin CL. Let PSC be the set consisting of the empty set and every
subset g NmM\namesof ST that has at least one column name thatisin OC. Let PSCN be the
numb A state change SC;; for j varying from 1 (one) to PSCN, identified by TE, ST, and
thej-th e fded to SSC;, provided SSC; does not already contain a state change corresponding

execution of S or thechecking of referential constraints according to the General Rules of Subclause 11.8,
“<referential constraint definition>", Subclause 14.6, “<del ete statement: positioned>", Subclause 14.7,
“<delete statement: searched>" , Subclause 14.8, “<insert statement>", Subclause 14.9, “<update statement:
positioned>", and Subclause 14.10, “<update statement: searched>".

3. Rationale: Correct the use of unidentified identifiers.
Replace the 12" paragraph with:

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

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

4.36 Client-server operation

1. Rationale: Addressrequirement for multiple diagnostics areas

Replace the 4™ paragraph with:

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

5.2 <token> and <separator>

<identifier body> ::= <identi 3 <identifier part>}... ]

<nondel i mt t
<regul a
<key wor

<un3|gne'

literal >

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

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

<bracketed coment> ::=
<bracketed comment introducer>
<bracketed comment contents>
<bracketed comrent term nator>

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

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

<non-reserved word> ::=
ADA | ADM N |
C| CATALOG_NANE

COBOL
COLLATI ON_SCHEMA |

CONNECTI ON_NANE
CONSTRAI NT_SCHEMA

| DATETI ME_| NTERVAL_CODE |

| DEFINER | DERI VED | DI SPATCH
| FINAL | FORTRAN

| G| GENERATED | GRANTED

| HI ERARCHY

ASSI GNMENT |

CHAI N |
CHARACTER_SET_SCHEMA
COLLATI ON_CATALOG
COLUMN_NAME
COMMAND_FUNCTI ON_CODE
CONSTRAI NT_CATALOG

ATTRI BUTE

CHARACTER_SET_CATALOG
CHARACTERI STI CS | CHECKED
COLLATI ON_NAME
COMMAND_FUNCTI ON
COMM TTED | CONDI TI ON_NUMB!

CHARACTER_SET_NAME
CLASS_ORI GI N

CONSTRAI

CONTAI NS | CURSOR_NAME

DATETI ME_I NTERVAL__PR

| | MPLEMENTATI ON | | NSTANCE NVOKER

| K| KEY_MEMBER |. KEY_TYP

| LENGTH

| M| MESSAGE.| TET_LENGTH | MESSAGE_TEXT
| MORE | {éﬁg

NAMVE

SI MPLE | SOURCE
| SUBCLASS_ ORI Gl N

SPECI FI C_NAME |

ERRI DI NG
ODE | PARAMETER_NAME | PARAMETER_ORDI NAL_POSI TI ON
PARAMETER_SPECI FI C_NAME

PLACI NG | PLI

| SECURITY | SELF | SERIALI ZABLE
STATEMENT | STYLE

SERVER_NAME

| TABLE_NAME | TRANSACTI ON_ACTI VE | TRANSACTI ONS_COMM TTED
| TRANSACTI ONS_ROLLED_BACK | TRANSFORM | TRANSFORMS
| TRI GGER_CATALOG | TRI GGER_NAME | TRI GGER_SCHEMA | TYPE
| UNCOMM TTED | UNNAMED
<reserved word> ::=
ABS | ABSOLUTE | ACTION | ADD | AFTER | ALL | ALLOCATE | ALTER | AND
| ANY | ARE | ARRAY | AS | ASC | ASENSITIVE | ASSERTION | ASYMVETRIC
| AT | ATOM C | AUTHORI ZATION | AVG
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| BEFORE | BEGIN | BETWEEN | BINARY | BIT | BIT_LENGTH | BLOB | BOOLEAN
| BOTH | BREADTH | BY

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

COVMM T | CONNECT | CONNECTI ON | CONSTRAI NT | CONSTRAI NTS
CONSTRUCTOR | CONTI NUE | CONVERT | CORRESPONDI NG | COUNT | CREATE
CROSS | CUBE | CURRENT | CURRENT_DATE | CURRENT_PATH RRENT_ROLE
CURRENT_TI ME | CURRENT_TI MESTAMP | CURRENT_USER | '

DATA | DATE | DAY | DEALLOCATE | DEC | DECI MAL | : AULT
DEFERRABLE | DEFERRED | DELETE | DEPTH | DEREF | ‘

DESCRI PTOR | DETERM NI STI C | DI AGNOSTI CS | DJSC
DOMAI N | DOUBLE | DROP | DYNAM C

| EACH | ELSE | END | END- EXEC | EQUALS | EXCEPT

| EXCEPTION | EXEC | EXECUTE | EXI STS

| FALSE | FETCH | FIRST | FLOAT | FOR
| FULL | FUNCTI ON

FREE | FROM

| GENERAL | GET | GLOBAL | ROUP | GROUPI NG

| HAVING | HOLD | HOUR

| IDENTITY | | MVE R | INITIALLY | INNER | | NOUT

| I NPUT | | NSENSI ER | NTEGER | | NTERSECT | | NTERVAL
| INTO| IS

| JOIN <i:>

| KEY

L ANGUAGE | LATERAL | LEADING | LEFT | LEVEL | LIKE

LOCALTI MESTAMP | LOCATOR | LOWER

METHOD | MN | MNUTE | MOD | MODI FI ES | MODULE

| NAMES
| NOT | NUL

ONAL | NATURAL | NCHAR | NCLOB | NEW | NEXT | NO | NONE
NULLI FY | NUMERI C

| 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 | REFERENCI NG
| RELATIVE | RELEASE | RESTRICT | RESULT | RETURN | RETURNS | REVOKE
| RIGHT | ROLE | ROLLBACK | ROLLUP | ROUTINE | ROW | ROWS

| SAVEPOI NT | SCHEMA | SCOPE | SCROLL | SEARCH | SECOND | SECTI ON
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SELECT | SENSITIVE | SESSION | SESSION_USER | SET | SETS | SIM LAR
SIZE | SMALLINT | SOME | SPACE | SPECIFIC | SPECIFICTYPE | SQL
SQLEXCEPTI ON | SQLSTATE | SQLWARNI NG | START | STATE | STATIC
SUBSTRING | SUM | SYMVETRIC | SYSTEM | SYSTEM USER

| TABLE | TEMPORARY | THEN | TIME | TIMESTAMP | TI MEZONE_HOUR
| TIMEZONE_M NUTE | TO | TRAILING | TRANSACTION | TRANSLATE
| TRANSLATION | TREAT | TRIGGER | TRIM | TRUE

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

| VALUE | VALUES | VARCHAR | VARYING | VIEW
| WHEN | WHENEVER | WHERE | W TH | W THOUT | W@R T

| YEAR

| ZONE
5. Rationale: Use case-normal forms consistently to defj
Delete NOTE 24.
Delete Syntax Rule 23)
Replace Syntax Rule 24) with:

24)  The case- norma
Subclause 8.2, "4

case lette
<charact g N

haracter set speC|f|ca|on> of SQL_IDENTIFER.

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

6. Rationale <undescore> is aready definedin <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 lessthan 18.
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