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Information technology — Database languages — SQL —

Part 2:
Foundation (SQL/Foundation)

T OTLINITO AT IN A

ORDICINIINT o)
TLCUITITINICAL CUININIULINIDJUIVL &

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. Rationalé:, Remowve yriused 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

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

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

a) assignable: (of types, taken pair wise) 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 avalgeyof T1

2. Rationale: Clarify the definition of “ assignment”

Replace item b) with:
b) assignment. The operation whose effect is to ensure that theA/alue\at axgite § (khown 8s the target) is
identical to a given value S (known as the source). Assignm

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 kheihg 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 gpecification of co |I|ty Qf Ndividual 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.

10 © ISO/IEC 2003 — All rights reserved
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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 a'rays do not have thesame 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, Zero ¥idth 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

© ISO/IEC 2003 — All rights reserved 11
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10. Rationale: Remove Zero Width Spacefrom the definition of <white space>

In item vv), delete the following bullet item:

— U+200B, Zero Width Space

3.3.1.2 Other terms

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

Insert thefollowing Subclause

3.3.1.2 Other terms

An SQL-statement S1 may be said to be executed as a direct resulof e inghan SQL-statement if Sl is the
d routipe> 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) BT.is adirect 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.

12 © ISO/IEC 2003 — All rights reserved
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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. Vis 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, wherelL 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.

© ISO/IEC 2003 — All rights reserved 13
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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”)

6.

Insert thefollowing

7.

A type Ti1sDT-FC-ordered If TisDTF-ordered, whereDTF 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 comparisen
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.

type”).

The notion of cop

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

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

14

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.

© ISO/IEC 2003 — All rights reserved
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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 Mo 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'dnicode Standard are known as Universal Character Sets (UCS) and their treatment is described in
Subiclause 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 |nthe Informatlon Schema (named

transllteratlons and transcodlngs deflned by SQL-implementations.

© ISO/IEC 2003 — All rights reserved
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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

W

Two character strings are comparable if and only if either they have the same ch r gehor there exists at

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

af ac

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

collation.

There may be a
implementation

on theright.

Forevery character set, there is at least one collation.

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

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

string.
Insert thefollowing paragraph after the 4" paragraph:

NOTE 2.1 — Case correspondencesare not always one-to-one: the result of case folding may be of a differenttength in
characters than the saurce string. For example, U+00DF 3 LATIN SMALL LETTER SHARP, es “ S8" irupper

4.2.4 Named character sets

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

Replace the subclausewith:

4.2.3a Character repertoires

character repertoires may be

A character repertoire isdescribed by ach Qire jptor. A characte repertoire descriptor
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

o " ) o " H o bl H ! ya Wi AN = £ il o ol oL L
Cldl dCLTT S TALTPU UIT UlTdl ACLTT CUTTTSPUTTUTTTY tU HIT TIUTTITTTC VAaldt U (ZCTU). TTIT TIallic Ul T ucraurt

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.

UTHR32 is thexharacter 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.

18
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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. It1s 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. It is 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.

— OUNTCODE TS acottatom mwhich theorderng Tsdetermined by Smicode TechmicaStandard #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.

UTFF16 is acharacter set whose repertoire is U CS and whose character encoding form isUTF16. It is
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

SUL_TEXT. Thendrne or tne derauit cofration s SUL_TEAXT.

— 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 ae 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_GRAPRHIC
1SO8B IT 1SO8B IT 1SO8B IT 1SO8B IT | |AascnerULL
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-ILZENTIANER \,

UTF16 ucs UTF16 ucs_\/;smb\ \ \/
UMCORE
UTF32 ucs UTF32 %{1}%0\\
UNHRCOD
UTF8 ucs UTF8 / u?,\%zw >
/) UNLSODE

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 3y WTF16)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 g chaxastér st to another is automatic.

1. Ratignale:

Insert thefollowing/paragaph 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 exact)y the
same length (in octets) to be considered equal. Binary string values can be compared only for equality-

4.4.1 Bit string comparison and assignment

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

If a store assignment would result in the loss of bits due to frungation, the ion condition is raised. If

of bits, then an exception condition

israised. If aretrieval assignment would res ation, then a warning condition is
raised. W hen values of unequal length are’xsomp. f|x 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 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- |mplementa1|on is permitted to regard certain <exact numeric type>s asequivalent, if they have the

Qoo nran oloan ] and y ol = 1= tha Ryl f Crlhnla a1 "edot "

AV.VA2N
QulllClJlC\.alQlUll Sare,aReTreethGasS '.IU mHed u_y e uyllLW\ N ES-OTSHBtiauSe- o= trotor L_y|uc —Whertwo

or more <exact numeric type>s are equivalent, the SQL-implementation chooses one of these equivalent
<exact numeric type>s asthe normal form representing that equivalence class of <exact numeric type>s. The
normal form determines the name of the exact numeric type in the numeric type descriptor.
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Similarly, an SQL-implementation is permitted to regard certain <approximate numeric type>s as equivalent,
as permitted the Syntax Rules of Subclause 6.1, "<data type>", in which case the SQL-implementation
chooses a normal form to represent each equivalence class of <approximate numeric type> and the normal

Torm 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:

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

approximately the

of its most.Significant gdigit, an ex ception condition israised. If least significant digits are lost,
implemeéntati on-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 cd-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 speci fied or
implicit), or both of type TIMESTAMP (regard ess whether WITH TIME ZON 4 TJIMEZONE
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.
Replacedthe-3" paragraph with:

©perations involving val ues of type datetime require that the datetime values be comparable. Operations
iavolving 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 val ue 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 & ifi ¥St> consisting of one or more
<method specification>s. A <method specifi iging/ method specification> or an
<overriding method secification>. Each <priginal methed specification> specifies the <method name>, the
<specific method name>, the <SQL paramegter declaratiafi 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 SIR TORJis specified, whether the method is deterministic,

whether the method possi data, possibl
possibly contain SQL, a : 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
declarationfist>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:

26

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

4. Ratronale: Correctuse of <specITiC name> 10r method specitications Dy replacdng with <specitic method
name>.

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

*  The <method name>.

e The <specific method name>.

5. Rationale: Correct namespace problems associated with methods used to 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<IN-be the name of a structured type T. The signature of the constructor function for Tis TN() and its
result datatype isT. 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 arespecified.

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; € c{fication of implicit generation of cast functions when reference values are
generated\ia < USE i 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 RTy

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

Insert thefollowing paragraph after the 2™ paragraph:

28

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 designatorfor
reference types.

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

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

4.11 Collection types

1.

— 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 typeof
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 ations, single row select operations, inserts,
deletes, and updates. Ex plicit type convers|ons SECH 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 types yof this part of ISO/IEC 9075. Data conversions between a user-
defined typ are defined by a user-defined cast.

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

Replacéthé 7" paragraph with:

Al 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 auser-defined fypn that is not instanti nhln, arealso incnrtnhln_intn, nwhich case the npnrntinn 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:

— If the base table is a global temporary table, a steat

temporary table, then an indication 'of wifetherON.C
COMMIT DELETE pecified npli

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

—_vaueof GCiTTevery Tow 1S not aistimct fronm GV, moreover, if RITsaTow T group G of grouped tapte G T
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 delefing updating and inserting a row in a fable
Replace the 4™, 5" and 6™ paragraphs with:

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

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

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

32
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4.17.1 Checking of constraints

1 Rationale: Addressrequirement for multiple diagnostics areas

Replace the 4™ paragraph with:

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

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: Use the naotion 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 distin¢t for
every column in A also are not distinct for every column in B. When the table T isun d from/Cantext,
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

and QT isthe qualifying table of C2. If C1 is a counterpart ¢
counterpart of C3 under qualifying table QT2, thenC1i

3. Rationale: Editorial.

Replace the 19" paragraph with:

RVEZ2, respectively The
of SC. @

1.

{ CRA,, ..\, CRAK=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>.

34

et o g IR
Repracethe I paragrapirwit

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:

1.
Replace NOTE 29 with:

N@IE 29 — The <module character set specification> has no effect on the SQL language contained in the SQL-client
madule 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

include mutator and observer functionsthat are |mp||(:|t|y created by the execution of the <alter type
statement>.

Replace the 3" paragraph with:

An SQL invoked routi neSR issaid to bedepend ent on a user- defined type UDT if |s cheated dufi ng the

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

A <predicate> P is said to bedependent on an SQL-invoked roytinie 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 tie 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.

— PiS 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

comparisontvpnaic LD T
o P SOty peTS ot

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 orderng tunction 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,

construetar’ 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 is in the same schema as the descriptor of the data type of its subject parameter.

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

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

Replace the 16™ paragraph which begins with "SQL-1nvoked routinesare invoked difterently..." with:

SQL-invoked routines are invoked differently depending on their form. SQL-invoked procedures are invokegd
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 inveked
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 routingdsan SQL routine, then the <routine body> is an

Geperal Rules of <SQL procedure statement>. If

i ed acqordingtoth 2 .
-i ineisz QuUiNe, theh'tie <routine 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 exeeuted 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,
thenthe/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-

38
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invoked procedurethat isdeterminigicalways retums the identica vauesin its output and inout SQL
parameters for a given list of SQL argument values. An SQL-invoked routine is possibly non-deterministic if
it might produce nonidentical results when invoked with the identical list of SQL argument values.

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

Replace the 23" paragraph, which begins “An external routine either does not possibly contain SQL or possihly
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 theentire subclause.
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4.25 SQL-paths

1 Rationale Usethe correct RNF non-terminal (<user-defined 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-executed. 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
madules 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

iISTnitialty acopy of the content of the otd, now Second, one. POpping a diagnostics area stack erfectvely
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 €a;

ffom an occupied condition area, referenced by

1.

Acteording 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: Caorrect the classification of SQI -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-statements and transaction states

1. Rationale: Correct the classification of SQL-statements.
Replace the 3 paragraph with:

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

42

— <return statement>

— <call statement>
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4.30.4 SQL-statement atomicity

1 Rationale: Add missing concept and clarify that not all SQI -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>

If theré isho atomic execution context that is more recent than atomic execution context AEC, then AEC is the
maQst¢ecent 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 mappingof
<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-eperations on SQL -data or schemas in that SQL -transaction are affected by the effects of and can
affecdtoperations on SQL-daa or schemas in concurrent SQL -transactions. Theisolationlevel of an SQL -
trapsaction 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 theisolation 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 -statem ents+n'this
sequence is being ex ecuted and is said to be an executing statement. In some cases, Wting statement ES
causes a nested sequence of consecutive SQL-statements to be executed as adirec S, cduring 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 turrentdidgnostics 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| C 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 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 cons t of .."” with:

2. Rationale: Clarify the noti®

Replace the 9" paragraph
When executiorﬁ

existence, the set o

inS. Let ST bet ,

is the empty set. If rlet CL be the list of columns being updated by S, and let OC be the
set of colunin na i ifyi g columnsin CL. Let PSC be the set consisting of the empty set and every
subset g mmnamesof 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-0f\'S or thechecking of referential constraints according to the General Rules of Subclause 11.8,
“<referential constraint definition>", Subclause 14.6, “<delete statement: positioned>", Subclause 14.7,
“<delete statement: searched>" , Subclause 14.8, “<insert statement>", Subclause 14.9, “<update statement:
pasitioned>", and Subclause 14.10, “ <update statement: searched>".

3> Rationale: Correct the use of unidentified identifiers.

Replace the 12t 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> ::= <identifi 3 <identifier part>}... ]

<nondel i mt t
<regul a
<key wor

<un3|gne'

literal >

3. Rationalexncor placement of “ see Syntax Rules” .

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

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

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

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

<non-reserved word> ::=

ADA | ADM N | ASSI GNMENT | ATTRI BUTE

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

COLLATI ON_SCHEMA | COLUMN_NAME | COMMAND_FUNCTI ON
COMMAND_FUNCTI ON_CODE | COMM TTED | CONDI TI ON_NUMS{
CONNECTI ON_NAME | CONSTRAI NT_CATALOG | CONSTRAI
CONSTRAI NT_SCHEMA | CONTAI NS | CURSOR_NAME

DATETI ME_I NTERVAL_CODE | DATETI ME_I NTERVAL_PR
DEFI NER | DERI VED | DI SPATCH

FI NAL | FORTRAN

G | GENERATED | GRANTED
HI ERARCHY

| MPLEMENTATI ON | | NSTANCE NVOKER

K | KEY_MEMBER KEY_TYP

LENGTH

M| MESSAGE.
MORE

NAMVE

TET_LENGTH | MESSAGE_TEXT

ERRI DI NG

_XODE | PARAMETER NAME | PARAMETER_ORDI NAL_POSI Tl ON
FI C_CATALOG | PARAMETER_SPECI FI C_NAME

5| C_SCHEMA | PLACING | PLI

SCALE))] BMA_NAME | SECURITY | SELF | SERIALI ZABLE | SERVER NAME
SIMBLE | SOURCE | SPECI FI C_NAME | STATEMENT | STYLE
SUBCLASS_ORI GI N

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

UNCOMM TTED | UNNAMED

<reserved word> ::=

48

ABS | ABSOLUTE | ACTION | ADD | AFTER | ALL | ALLOCATE | ALTER | AND
ANY | ARE | ARRAY | AS | ASC | ASENSITIVE | ASSERTION | ASYMVETRI C
AT | ATOM C | AUTHORI ZATION | AVG
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BI T_LENGTH | BLOB | BOOLEAN

CATALOG | CHAR

DOMAI N | DOUBLE

| EACH | ELSE | END
| EXCEPTION | EXEC

| FALSE | FETCH | FIRST

| FULL | FUNCTI ON

| GENERAL | GET | GLOBAL

| HAVING | HOLD | HOUR

| IDENTITY | | MVE
| INPUT | | NSENSI
| INTO| IS

| JOIN <i:>

| KEY

LANGUAGE

| NAMES
| NOTA} NUL

|</OBJECT | OCTET_LENGTH
| "ORDER | ORDI NALI TY

| PAD | PARAMETER

CASCADE
CHAR_LENGTH

CASCADED | CASE | CAST
CHARACTER_LENGTH | CHECK
COLLATI ON | COLUMN

CALL | CALLED | CARDI NALITY
CHARACTER
CLOB | CLOSE | COALESCE
COMM T | CONNECT
CONSTRUCTOR | CONTI NUE
CROSS | CUBE | CURRENT
CURRENT_TI ME | CURRENT_TI MESTAMP |

COLLATE
CONNECTI ON
CONVERT
CURRENT_DATE |

CONSTRAI NT |
CORRESPONDI NG | COUNT | CREATE
CURRENT_PATH
CURRENT_USER | '

DATA | DATE | DAY
DEFERRABLE | DEFERRED
DESCRI PTOR | DETERM NI STI C

DEALLOCATE | DECI MAL | : AULT
DEREF | ‘

DI AGNOSTI CS

END- EXEC |
EXECUTE |

" INITIALLY | INNER | | NOUT
I NTEGER | | NTERSECT | | NTERVAL

LATERAL |
LOCALTI MESTAMP |

LEADI NG
LOCATOR | LOWER

MOD | MODI FIES | MODULE

ONAL |
NULLI FY

NATURAL

ONLY | OPEN | OPTION | OR
OVERLAPS | OVERLAY

PARTI AL
| PRESERVE | PRI MARY

PRECI SI ON | POSI TI ON | PREPARE

PRI VI LEGES | PROCEDURE | PUBLIC

CONSTRAI NTS

RRENT~ROLE

EXCEPT

FREE | FROM

ROUP | GROUPI NG

LEFT | LEVEL | LIKE

NEW | NEXT | NO | NONE

| READ | READS | REAL
| RELATIVE | RELEASE
| RIGHT | ROLE | ROLLBACK

| SAVEPOI NT | SCHEMA
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RECURSI VE |
RESTRI CT |

REFERENCES | REFERENCI NG
RETURN | RETURNS | REVOKE
ROUTI NE

ROW | ROWS

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

24)

26)

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

Replace Syntax Rule 24) with:

CI IRCTODL N | CSLINA CSVAUAALETRLC C\/CTI:I\II 1 C\/CTI:I\II IICI:I')
DO T I TNO | SOV o VIVE T IO | [ e gy = T [ e gy = oot

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

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

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

YEAR

ZONE

The case- norma
Subclause 8.2, "4

case lette
<charact g N

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

<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

50

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

1. Rationale: Clarify the distinction between character sets and character repertoires.
Replace Syntax Rule 7) with:
7) A <nonquote character> is one of:

a) Any <SQL language character> other than a<quote>;

b) Any character other than a <quote> in the character setidentified K
specification>; or

¢) Any character other than a <quote> in thecharacter set id
specification> or implied by “**N’’.

2. Rationale: Clarify the declared type of numeric literals.

Replace Syntax Rules 15) and 16) with:

15)  The declared type of an <exact numexi
whose scale is the number of <digit>sto

{gan éntation-defined exact numeric type
a.<period>. There shall be an exact numeric type

16)

<character st specification>.
4. Rationale: Editorial.
Replace Conformance Rules 8) and 9) with:

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

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

1 Rationale: Addressrequirement for multiple diagnosfics areas
Replace Syntax Rule 2) with:

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

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

13) Two <schema qualified name>s are equivalent if and only if i tped identifier>s are equivdent
and their <schema name>s are equivalent, regardless g thers Yame>s are implicit or
explicit.

13.1) y if their <qualified identifier>s are

esify or imply <schema name>s that

Replace Conformance Rule 12) with:

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

1 Rationale: Clarify the distinction between character sets and character repertaires

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

Insert thefollowing Syntax Rule:

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

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

1) If a <user-defined type name>, referencetype, <row/fype> or pe> TY is specified, and TY

Case:
a) If TY iscontained, withoutan interxeningh<SQ i £> that specifiesSQL SECURITY

INVOKER, in an <SQL schem applicable privileges shall include the
USAGE privilegeon UDT.

4. Rationale: Add the no
Replace General Rul i

8)

Delete General'‘Rule 1
6. Rationale: Add the notion of a type designator for reference types.
Replace General Rule 13) with:

13) If <datatype> isa<reference type>, then areference type descriptor is created. Let RDTN be the name

oftha <rofarancod tvuna Thaoaraforancatuna dacorintar ineolidac tha hna dacioanaary DEC/OMNTRNN Lf o
Ot e T e e CCO Ty P T 1 e T Cr e CrcC Ty P O e S o T Pt O ST oa Co ety pC O CSrgt O T =1 T\ Tty o 1T ot

<scope clause> is specified, then the reference type descriptor includes STN, identifying the scope of
the referencetype.
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7. Rationale: create descriptors for all data types; clarify that certain numeric types may be equivalenced by
the SQL-implementation.

Insert the following General Rules:

14)

15)

16)

17)

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

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

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

¢) The catalog name, schema name and character set name of the€ cha : cter string
data type.

d) The catalog name, schema name and character set na
type.

following:
a) The

b) Theleng

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

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

iv) For every <exact numeric type> ENT, if ENNF(ENT) specifies DECIMAL, then ENNF(ENT)
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shall specify <precision>, and the precision of ENNF(ENT) shall be the value of the
<precision> specified in ENNF(ENT).

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

I1) Theprecisionof DT.
iii) Thescale of DT.

iv) Anindication of whether the precision and scale are expressed in decimal or binary terms:

18) If <datatype>DT specifies an approximate numerictype, then:

a) There shall be an implementation-defined function ANNF() which cOi

i) For every <approximatenumeric type> ANT, the p
precision of ANT.

19) : pe>, then a boolean data type descriptor is created, including the
BOOLEAN).

20) B> speciiies a <datetime type>, then a daetime data type descriptor is created, including the

ZONE, TIMESTAMP WITHOUT TIME ZONE, or TIMESTAM PWITH TIME ZONE).
b) The value of the <time fractional seconds precision>, if DATE is not specified.

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

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

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

Replace Conformance Rule 1) with:

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

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

Replace Conformance Rule 8) with:

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

6.3 <value specification> and <target specification>

1. Rationale: Editorial.

Replace Syntax Rule 7) with:
7) A <target specification> or <simp
transition variable column reference.
NOTE 65— “New transition varable ¢

8)

b) If BVE is a<value expresson primary>, then

Case:

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

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

BP is a known-not-null condition for X, and <truth value> is not specified, then BVE is a known-
not-null condition for X. Otherwise, BVE is not a known-not-null condition for X.

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

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

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

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

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

i) If either BVE1l or BVE2 isa
condition for X.

3. Ratiopale) Supply missing Conformance Rule

Insertithe following Conformance Rule:

sqlumn C, then BVE

, then BVE is a known-not-null

4.1) Without Feature S241, “Transform functions”, conforming SQL language shall not specify

CURRENT_DEFAULT_TRANSFORM_GROU P or
CURRENT_TRANSFORM_GROUP_FOR_TY PE.
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6.5 <identifier chain>

Replace Syntax Rule 7) a) with:

7) a) If N=1(one), then

Case:

i) If ICiscontained in an <order by clause> of a <cursor specifi¢atio

the scope of PIC; isthe <cursor specification>, and
referenced by DC.

ii) Otherwise, IC shall be contained within the gcop

phrase possible scope tags d
name>s, and <routine name>

afmeter whose <identifier> is equivalent tol,. PIC1 is the basis of IC, the basis
ength is 1 (one), the basis scope is the scope of SP, and the basis referent is SP.

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

NOTE 72 — “Common column neme” is defined in Subclause 7.7, “ <joined table>".
NOT AL H ot H

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

Replace Syntax Rule 7) b) with:

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

i) If ICiscontained within the scope of a<routine name> whose assoualed <SQL parameter
declaratlon list> |ncludes an SQL parameter SP whose identifier is equivalent to I, then PIC1

i) = [ [ i \that i then let EN

iii) i i i atis in scope, then let EN

iv) table or query name> that isin

name> that is equivalent to PIC,.; and has

3. Rationale: Allow for
Replace Syntax Rul

7

11) _A<basic identifier chain> whose basisreferent is a column is acolumn reference. If the basis length is
2/ and the basisscope is a <trigger definition> whose <trigger action time> isBEFORE, and |, is
equivalent to the <new values correlation name> of the <trigger definition>, then the column reference
is anew transition variable column reference.
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6.6 <column reference>

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

Replace Syntax Rule 5) with:
5) Let C be the column thatis referenced by CR. The declared type of CRis

Case:

a) If the column descriptor of C includes a data type, then that data ty
b) Otherwise, the data type identified in the domain descriptor i scriptor of C.
2. Rationale: Clarify the semantics of column references.

Insert the following Syntax Rules:

7) A column reference contained in a <gquery spe
reference.

8)

slause>ysimply contained in QQ, then QCR is an ordinary column reference.

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

iii) Otherwise, QCR is agroup-invariant column reference.
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9) If QCR is agroup-invariant column reference, then QCR shall be functionally dependent on the
grouping columns of the qualifying query of QCR.

© ISO/IEC 2003 — All rights reserved



https://standardsiso.com/api/?name=049fbc7509bc8a8c9cb945cc459a881d

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

3. Rationale Thereisno <row value expression> immediately containedin a <set clause>.

Replace Access Rule 1) with:

1)

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

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

A <sort gecification lig> contained in a <cursor specification>.

a)

b)

a) If QCRisan ordinary column reference, then QCR denotes the value of C in agiven row of QT.

b) If QCR isawithin-group-varying column reference, then QCR denotes the values of C in the rows
of agiven group of the qualifying query of QCR used to construct the argument source of a <set
function specification>.

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

1 Rationale: Allow for field names not being unique.

Replace Syntax Rule 4) with:

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

6.11 <method invocation>

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

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

2. Rationale: Correct namespace problems associated with ¢ newly-constructed

structured type values.
Delete Syntax Rule 3).

3. Rationale: Correct namespace problems @ssociated Witf eds used to initialize newly-constructed

structured type values.

Replace Syntax Rule 5) with:

contained in <new invocation>, then let TP be an SQL-path
hema that includes the descriptor of UDT.

Replace Syntax, R
6) Case:

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

MN ( VEP AS DT AL )
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b) Otherwise,

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

TN ( VEP &AL )

ii) Otherwise, let RI be the following <method sel ection>:

MN ( VEP AL )

6.14 <dereference operation>

1. Rationale: Editorial corrections
Replace Syntax Rule 2) with:

2) Let AN be the <attribute name>. AN shall identify an attribute
Replace Syntax Rule 3) with:

3) The declared type of the <dereferenc
Replace Syntax Rule 4) with:

4) Let Sbe the name of the referenceal

1. Ratiop

3.1) Thexvalue expression>simply contaned in <set function specification> SFSis an aggregated

argument of SFS.

3:2) A column reference CR contained in an aggregated argument of a <set function specification> SFSis
called an aggregated column referenceof SFS.

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

Insert the following Syntax Rules:

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

b) Otherwise, the innermost qualitying query of the aggregated column references of SFSis the
aggregation query of SFS.

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

CRis'not the

5.3) Let CR be an aggregated column reference of SFSsuch that the qudifying quéery QQ ©

3. Rationale: Disallow DISTINCT on columns with types based on LOB a
Syntax Rules for comparison operations.

Insert thefollowing Syntax Rule:

6.1) If the <set function specification> specifies a < al set f nﬁ'on> hose <set quantifier> is

Delete Syntax Rule 7).

4. Rationale: Provide consistent Syntax Rules for

@rl 30

Replace Syntax Rule 8) with:

8) If the <set functi
not be L de

type.

Delete Syntax Rule 10).

typewith scale df 0 (zero).
Replace’Syntax Rule 14) with:
14) If SUM or AVG is specified, then:

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

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

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

e) If DT isinterval, then the declared type of the result isinterval with the same precision as DI

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

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

clause>".

7. Rationale: Correcting the Feature Name of Feature T431 iy
specification>.

Replace Conformance Rule 7) with:

7

8. Rationale: Provide consisteft

Replace Conformance Ruld

8) Without re
specified,

1. Rationale "Clarifytfie declared type of <numeric value function>.
Replace'Syntax Rule 1) with:

1) If <position expression> is gecified, then the declared type of the result is an implementation-defined
exact numeric type with scale 0 (zero).

Reptace-SyntaxRute-S)-with:
3) If <extract expression> is gecified, then

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

b) Otherwise, the declared type of the result Is an Implementation-defined ex act numeric type with
scale not less than the specified or implied <time fractional seconds predsion> or <interval
fractional seconds precision>, as appropriae, of the SECOND <primary datetime field> of the
<extract source>.

Delete Syntax Rules 4) and 5).

Replace Syntax Rules 6), 7), 8), 9), 10), 11) and 12) with:

6) If a <length expression> is specified, then the declared type of the resu
7) If <cardinality expression> is specified, then the declared type okthe
8) If <abso| ute value expreSS|on> is specmed then the declar

9) If <modulus expression> is specified,
be exact numeric with scale 0 (zero).
immediately contained <numeric va

Delete Syntax Rules 10), 11)

6.18 <string value fu

1. Rationale Pr

en> <character value expression>
val ue expression>
cape character> <right paren>

2. i Etidorial. Standardi se ter minology.
Replace Syntax Rule 2) with:

2) The declared type, coercibility, and collation of <character value function> are the dedared type,
coercibility, and collation, regectively, of theimmediately contained <character substring function>,
<regular expression substring function>, <fad>, <form-of-use conversion>, <character translation>,
<trim function>, <specific type method>, or <character overlay function>.

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

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

a) Case:

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

ii) Otherwise, the declared type of the<character substring function> is [arge object character

b)

4, Rationale: A <character value function>

Replace Syntax Rule 5) with:

5) If <regular expression

aracter value expresson> is fixed-length character string or
ring, then the declared type of the <regular expression substring

b71) The character repertoire and form-of-use of <regular expression substring function> are the
same as the character repertoire and form-of-use of the first <character val ue expression>.

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

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

in Subclause 4.2.3, “Rules determining collating sequence usage”, where the first operand of
<regular expresgon substring function> playsthe role of the monadic operand.
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5. Rationale: A <characte value function> that operates on a <character value expression> of character
large object should return character large object. Clarify thedistinction between character sts and
character repertoires.

Replace Syntax Rule 7) with:

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

a)

<form-of-use conversion> shall be simply contained in a <value expressio
contained in a <derived column> that isimmediately contained in a <sel e

hat isimmediately

b)
c) Case:
i) If the declared type of <character value expr
variable-length character string, then the delar
string with implementation-defined ma
ii) Otherwise, the declared typ
defined maximum length.
c.l) The character set of the rest S whose character repertoire isthe same as
pression> and character encoding formis
identified by the <form-of-use conversion
name> oercibility characteristicand its collation is the character
6. Rationale: A< i at operates on a <character value expression> of character

large object should

b) Case:

i)

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

Otherwise, the declared type of the <character translation> is large object character string with

68

b.1)

implementation-defined maximum length.
The declared type of the <character translation> has a character set CSthat is the target

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

Replace Syntax Rule 9) with:
9) If <trim function> is specified, then;
a) If FROM is specified, then:
i)  Either <trim specification> or <trim character> or both shall be speci

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

iii) If <trim character> is not specified, then "' isimplicit.
b) Otherwise, let SRC be <trim source>.

TRIM ( SRC)

is equivalent to

TRRM( BOTH' ' F
c) Case:
n> is fixed-length character string or

ared type of the <trim function> is variable-
equal to the fixed length or maximum length of

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

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

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

4) c) If thelength in characters of E is not equal to 1 (one), then an exception condition is raised: data

exception — invalid escape character.
d) If R does not contain exactly two occurrences of the tw o-character sequence consisting of E

followed by the <double quote> character, then an exception condition is raised: data exception —
invalid use of escape character.
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e) Let R1, R2, and R3 be the substrings of R, such that

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

isTrue.

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

g) |If the predicate
"¢ SIMLAR TO ' (R1)" || '"(R2)" || '(R3)" ESCAPE 'E
is not True, then the result of the<regular expression substring

h) Otherwise, the result of the <regular expression substri

i) Let Sl be the shortest initial substring of C sye Dtheregs.asubistring S23 of C such that the
following <search condition> is True:

‘¢ ='s1' || 's23 AND

's1' SIMLAR TO ' RI

hat there is a sub-string S2 of S23 such that

specified, then the result of the <fold> is a copy of Sin which every upper case
has a corresponding lower case character or characters in the character set of S
aracter set of Sis replaced by that lower case character or characters.

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

Replace General Rule 5) with:

5) If <fold> is gecified, then:

70

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

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

d) Case:

i) If UPPER is specified, then let FR be a copy of Sin which every lower case character that has
a corresponding up per case character or characters in the character set of Sand every title case
character that has a corresponding upper case character or characters in the character set of~Sis
replaced by that upper case character or characters.

ii) If LOWER is specified, then let FR be a copy of Sin which every up
a corresponding low er case character or characters in the charactey
character that has a corresponding lower case character or chay
replaced by that lower case character or characters.

per casecharaeter that has

e) Let FRL be the length in characters of FR.
f) Case:
i) If FRL islessthan or equal to FRML, then

ii) If FRL is greaterthan FR
If the declared type of FRisfi

9) If <specifi

a) LetVbet

alue, then RV is the null value.

DT be the most specific type of V.
2) Let UDTN be the <user-defined type name> of UDT.

3) Let CN be the <catalog name> contained in UDTN, let SN be the <unqualified schema
name> contained in UDTN, and let UN be the <qualified identifier> contained in UDTN.
Let CND, SND and UND be CN, SN and UN, respectively, with every occurrence of
<double quote> replaced by <doublequote symbol>. Let RV be:

"CND"."SND"."UND"

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

Replace Conformance Rule 3) with:

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

6.19 <datetime value function>

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

3) Let She an <SQL procedure statement> that is not generally contained in
<datetime value function>s that are contained in <value exppéssionss that ‘ar

effectively evaluated simultaneously. The time g
execution of S and its activated triggexs is imphey

6.20 <interval value function>

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

1) If <interval.absa
type of tter ,

Replace General Rule

Il value, then the result is the null value.
b))~If N 3 0 (zero), then the result is N.
c) Otherwise, theresult is-1*N.

2~ Rationale: Editorial.

72

anlnr\n Conformance Rule 1) with:

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

1 Rationale: Editorial

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

2. Rationale: Editorial.

Replace the introductory paragraph of Syntax Rule 6) with:

6) in a<cast

11)

a)

b) Therejsaus
typ

12)  If¢the<cast op€rand> is a <value expression> and if either SD or TD is a reference type, then:
a) Let RTSD and RTTD be the referenced types of SD and TD, respectively.

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

) Eithar DSTN and DTTN chall ha camnatihla ar thaa chall ha
ErtHE Ot oSt - Cormpatior e o tHE S —19e

~7
list of SD such that all of the following are satisfied:

adaatvnabD intha tvna nracadanca
cCorotty pe T trie Ty peprectatnce

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

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

13) ¢) CAST (VALUEASETD)
where VALUE is a <value expresson> of declaredtype ESD, shall be a v@ specification>.

5. Rationale Onlycheckfor user-defined casts if <cags operand> is a <value
Replace Access Rule 2) with:
2) If the <cast operand> is a <value expression> and if either J
Case:

a)

b)

“<privileges>".

6. Rationale: General R
isa<value expression

Replace General Rule 2

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

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

74

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

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

ii) Otherwise, TV isthe result of

CAST (TRASTD)
8. Rationale: Standardise terminology.

Replace General Rule 8) a)i) with:

8) a) i) If Ycontainsany <SQL language character> that is not in the chayéctér repertoiteiof TD, then

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

8) b) iii) 1) If Y contains any <SQL language character> thz
then an ex ception condition is raised: data exc

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

8 d

LTDS FROM 1 FOR LTD )

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

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

10. Rationale: Standardise terminology.

Replace General Rule 8) €)i) with:

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

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

an exception condition Israised: data exception — invalid character value for cast.
Replace General Rule 9) b)iii) 1) with:

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

11. Rationale: Improve wording.
Replace General Rule 9) d) with:
9) d) If SD isafixed-length bit string or variable-length bit string, t

BIT_LENGTH(SV) and let B be the BIT_LENGTH of
BIT_LENGTH in the form-of-use of TD.

Replace GeneralFR

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

13 Rationale: Improve wording.

Replace General Rule 11) with:

76

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

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

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

Inbitsor LTD, and a completion condition is raised: warning — string data, right truncation.

c) If BLSVissmallerthan LTD, then TV is SV regarded as a bit string extended on the right with LTP.
- BLSV bits whose values are all 0 (zero) and a completion condition is raised: warning — imphcit
zero-bit padding.

Replace General Rule 12) with:

12) If TD isvariable-length bit string, then let MLTD be the maximum leng
theresult of BIT_LENGTH(SV).

Case:

a) |If BLSV islessthan or equal toMLTD, thenTV is
of BLSV.

ing with a length in bits

b) If BLSV islargerthan MLTD, then TV isthe
length in bits of MLTD and a cg i
truncation.

regarded as a bit string witha
g — string data, right
14. Rationale: Editorial.
Replace General Rule 16) d) wi
16) d) If SDisTIME ‘ en the U TC component of TV is the hour, minute,
and second € priwé i c SV, with implem entation-defined rounding or truncation if

nece;

15. Rationale: Editori

6.23 <value expre

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

2) The declared type of a <value expression primary> is the declared type of thesimply contained
<case expression>, <value expression>, <cast specification>, <subtype treatment>, <attribute or
method reference>, <reference resolution>, <collection value constructor>, <field reference>, <element
reference>, <method invocation>, or <static method invocation>, or the effectivereturns typeof the
immediately contained <routine invocation>, regectively.
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2. Rationale: Define possibly non-deter ministic <value expression>

Insert thefollowing Syntax Rule:

9)

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

a) A <datetime value function>.

c.1) An <interval value expression> that computes the differe Ne e value expression>
and a <datetime term>, such that the declared type 0 me with time zone

c.2) A <comparison predicate> , <overlaps

corresponding constituent itdent i etime with time zone and the other is
datetime without time zone.

expression> whosedeclared type is based on a character string type, user-defined type, or datetime
with time zone.

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

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

78

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

Replace General Rule 5) with:

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

6.24 <new specification>

1. Rationale: Correct namespace problems associated with methods used fo~i
structured type values.

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

| <routine invocation>

2. Rationale: Correct namespace problems as 0 initialize newly-constructed

structured type values.
Replace Syntax Rule 3) with:

3) Case:

hose unaugmented parameter list is empty, then the <new specification> is
nt to the <new invocation>

equivalk
RN( )

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

RN( ). MN( )

b) Otherwise, the <new specification>

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

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

3. Rationale: Editorial.

Replace Conformance Rule 1) with:

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

6.25 <subtype treatment>

1. Rationale: Resolveincorrect duplication of BNF non-terminal symbol.

Replace the Format with:
<subtype treatment> ::=
TREAT <l eft paren> <subtype operand>
AS <target subtype> <right paren>

<subtype operand> ::= <val ue expressi

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

2. Rationale: Correctly specify the conditio eption is raised.
Replace General Rules 2) and 3

2)

3. Rationale’ Editorial.
Replace-Conformance Rule 1) with:

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

80
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6.26 <numeric value expression>

1 Rationale: Clarify the declaredtype of <numeric valiie expression>

Replace Syntax Rule 1) with:

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

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

b) The precision of the result of addition and subtraction isimpleme

c) The precision of the result of multiplication is implementatio

Replace Syntax Rule 2) with:

2) If the declared type of either operand
declared type of the resultis an impl

2. Rationale: Editorial.
Replace General Rule 5) wjth:

5)

sigh and scal e of the result data type loses one or more leading significant digitsafter
runcating if necessary, then an exception condition is raised: data exception —
6.27 <string value expression>

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

Replace Syntax Rule 2) with:

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

2. Rationale Indudecharacter large object In the description of the efects of <concatenation>.
Replace Syntax Rule 3) with:

3) Case:

a) If <concatenation> is specified, then:
Let D1 be the declared type of the <character value expression> and |g

Case:

a) |If either S1 or S2 is the null value, then the result of the <concatenation> is the null value.

b) Otherwise, let Sbe the string consisting of Sl followed by S2 and let M be the length of S.

82

Case:

i) If the most specific type of either S1 or S2 is large object character string, then let LOL be the
implementation-defined maximum length of a large object character string.

© ISO/IEC 2003 — All rights reserved



https://standardsiso.com/api/?name=049fbc7509bc8a8c9cb945cc459a881d

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

Case:

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

i)

iii)

2) If M is greater than LOL and the right-most M characters of Sare all the <space> character,
then the result of the <concatenation> isthe first LOL characters of Swith length LOL.

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

If the most specific type of either S1 or S2 is variable-length character string, then et VL be the
implementation-defined maximum length of a variable-length character stri

Case:

If the most spedfic typeso
the <concatenation> is S.

1. Rationale: Reword to avoid\roble

Replace General Rl@ ith:
6) If a <datetimexal\

immediate

mezone) orthe

<interval value expression> or <interval term> is not negative, or if <datetime value
expression> immediately contains the operator <minus sign> and the <interval term> is
negative, then successive <primary datetime field>s of the<interval value expression> or
<interval term> are added to the corresponding fields of the <datetime value expression> or
<datetime term>.

ii) Otherwise, successive <primary datetime field>s of the <interval value expression> or

—___<interva term> are subtracted from the corresponding fields of the <datetime value

expression> or <datetime term>.
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b) If, after the preceding step, any <primary datetime field> of the result is outside the permissible
range of values for the field or the result is invalid based on the natural rules for dates and times,
then an ex ception condition is raised: data exception — datetime field overflow.

NOTE 88 — For the permissible range of values far <primary datetime fidd>s, see Table 11, **Valid values
for datetime fields”.

6.29 <interval value expression>

1. Rationale: Provide missing specification for leading field precision.

Replace Syntax Rule 2) with:

2) Case:

a) If the <interval value expresson> simply containsan <ipte Q\ thenvthe declared

type of theresultis INTERVAL IQ.

b) If the <interval value expression> is an <interval termm of the <interval value

contains a seconds field, then the el se ‘prec ion is the same as the <intervd

q i eSult’ s Kinterval e
implementation-defined, but sha than the<intgrval leading field precision> of the
<interval primary>.

c) If <interval term

to reppesent'a
<int
leading+fi

a) If IPimmediaely contains a <value expression primary> VEP, then the value of IP is the value of
VEP.

b) If IPisan <interval value function> I VF, then the value of IP isthe value of IVF.

84 © ISO/IEC 2003 — All rights reserved


https://standardsiso.com/api/?name=049fbc7509bc8a8c9cb945cc459a881d

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

6.30 <boolean value expression>

1 Rationale: Caorrect use of undefined non-terminal

Replace Syntax Rule 1) and 2) with:
1) The declared type of a <nonparenthesized value expression primary> shall be boolean.

2) If NOT is specified in a <boolean test>, then let BP be the contained <boolea > and let’TV be

the contained <truth value>. The <boolean test> isequivalent to:
( NOT ( BPIS TV) )

Replace Syntax Rule 3) b) with:

b) If BVE is a <parenthesized boolean value expression> ang\the\\mmediat éd <boolean
value expression> is a known-not-null condition for X, €hen B\(E.is &kgown-hot-null condition for
X.

b.1) If BVE is a <nonparenthesized value expres i is not a know n-not-null
condition for X.

7.1 <row value constructor>

4.1) A <contextually|type » ent> immediately contained in a <contextually typed
row valtg@ expression> of the form “<left paren> <value expression>
<rightp

NOTE93.1 i ves asyntactic ambiguity. A <aontextually typed row value constructor> of this
formis perm sedi “<|eft paren> <contextually typed row value constructor list> <right

4.2) l\ value constructor element> immediately contained in a <contextually typed

4.3) .SLet CTRVC be the <contextually typed row value constructor>. The declared type of CTRVC isarow
type described by asequence of (<field name>, <data type>) pairs, corregponding in order to each
<contextually typedrow value constructor element> X simply containedin CTRVC. The datatypeis
the declared type of X and the <field name> is implementation-dependent and not equivalent to the
<column name> name of any column or field, other than itself, of atable referenced by any <table
reference> contained in the SQL -statement.

4.4) The degree of a <contextually typed row value constructor> is the degree of its declared type.
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2. Rationale remove an ambiguity caused by thefactthata <predicate> is a<boolean value expression>;
also, make the predicates non-associative.

Insert thetollowing Syntax Rule:

4.5) A <row value constructor> smply contained in a <row value expression> simply contained in a
<predicate> shall not be a <row value constructor element> tha is a<predicate>.

3. Rationale: remove an ambiguity caused by the implicit promotion of scalars to rows
isonly desired in two contexts: predicates and <table value constructor>s.

implicitpkomotion

Insert thefollowing Syntax Rule:

4.6) A <row value constructor> that is not simply contained in a <pregh
shall nat be a <row value constructor element>.

€ constructor>

4. Rationale: Supply missing Conformance Rules for <contextua
Insert the following Conformance Rules:

5)

1) A)<row value special case> specifies the row value denoted by the <nonparenthesized value expression
primary>.

86

© ISO/IEC 2003 — All rights reserved



https://standardsiso.com/api/?name=049fbc7509bc8a8c9cb945cc459a881d

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

7.3 <table value constructor>

] Rationale: Correctthe definition of possibly non-deterministic

Replace Syntax Rule 3) with:

3) A <table value constructor> or a <contextually typed table value constructor> ispossibly non-
deterministic if it generally contains a possbly non-deterministic <value expresson>.

2. Rationale: Editorial.
Replace Syntax Rule 4) with:

4)

3. Rationale: Use the correct non-terminal symbols.
Replace Conformance Rule 1) with:

1) Without Feature F641, “Row and t
list> of a <contextuall

3)

7.6 <table reférences

1. Rationale Use cor rect containment. Treat a collection of arow type differently than a collection of any
other-data type. Fix the equivalence of CDT and ELDT, which actually is the equivalence of TR and ELDT.

Rephace Syntax Rules 1) and 2) with:

1) If a <table reference> TR simply contans a <collection derived table> CDT, then let C be the
<collection value expression> simply contained in CDT, let CN be the <correlation name> simply
contained in TR, and let TEMP be an <identifier> that isnot equivalent to CN nor to any other
<identifier> contained in TR. Let ET be the element type of the declared type of C.

a) Let N1 and N2 be two <column name>s that arenot equivalent to one another norto CN, TEMP, or
any other <identifier> contained in TR.
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b) Let RECQP be:

W TH RECURSI VE TEMP ( N1, N2 ) AS

\ [ - - | L/|_ J.J MO IV, L WO IV
FROM ( VALUES( 1) ) AS cn
WHERE 0 < CARDI NALITY( ¢)
UNI ON
SELECT ([ n2+1] AS N1, N2+1 AS N2
FROM TEMP
WHERE N2 < CARDI NALITY( ¢)
)

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

A) If CDT specifiesWITH ORDINALIT

Case:

1) If ET isarow {ype, ET. DCL shall contain DET + 1

1) Otherwise, DC shaJ R QN name>s.

1) If ET isarow type, then

A) Let DET be the degree of ET.

88

By ForT, T£T £ DET, fet PN bethe mame of thei-th fiefld i ET
C) Case:

) If CDT specifiesWITH ORDINALITY, then let PDCLP be
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( FN,, FN,, ..., FN,, N2)

II) Otherwise, let PDCLP be

2. Rationale) The scop
simple table query. U se correct containment.

Replace Syntax Rule 3) with:

3)

d)

Case:

( FN,, FN,, ..., FNy.)
2) Otherwise, let PDCLP be a zero-length string.
Case:
i) |If CDT specifiesWITH ORDINALITY, then
Case:
1) If ET sarow type, then let ELDT be:

LATERAL ( RECQP SELECT NI.*, N2 F
AS CN PDCLP

2) Otherwise, let ELDT be:

LATERAL ( RECQZ

ii) Otherwise,

e of an exposed table name or correlation name must include the <order by clause> of a

a3

TTa<@ble rererence> TR 1S con@ned i a<from claue> FC with no intervening <guery
expression>, then the scope clause SC of TR is the <select statement: single row> or innermost
<query specification> that contains FC. The scope of the exposed <correlation name> or exposed
<table or query name> of TR is the <seled list>, <where clause>, <group by clause>, and <having
clause> of SC, together with every <laterd derived table> that issimply containedin FC and is
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preceded by TR, and every <collection derived table> that is simply contained in FC and is
preceded by TR, and the <join condition> of all <joined table>s contained in SC that contain TR. If
SC is the <query specification> that is the <query expression body> of a simple table query STQ,

then the scope of the exposed <correlatton name> or exposed <tableor query name> also Includes
the <order by clause> of STQ.

b) Otherwise, the scope clause SC of TR is the outermost <joined table> that contains TR with ng
intervening <query expression>. The scope of the ex posed <correlation name> or exposed <table
or query name> of TR is the <join condition> of SC and of all <joined table>s-contained.in SC that
contain TR.

3. Rationale: supply correct rulesfor equivalency of <table name>s, <query na
name>s.

Replace Syntax Rules 4) and 5) with:

4)

4.1)

5) A <correlation nam

is exposed by a
<table orgque

scope clause 3

7) H. TR simply contans <only spec> OS and thetable identified by the <table or query name> TN is not a
typed table, then OSis equivalentto TN.

Replace Syntax Rule 11) with:

11) Case:

a) If no <derived column list> is specified, then the row type RT of the <table reference> is the row
type of itssimply contained <table or query name>, <derived table>, <lateral derived table>, or
<joined table>.
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b) Otherwise, the row type RT of the<table reference> is described by a sequence of (<field name>,
<data type>) pairs, where the <fidd name> in thei-th pair is thei-th <column name> in the
<derived column list> and the <data type> in thei-th pair is the declared type of thei-th column of

the <derived table>, <joined table>, or <lateral derived table>, of the table identified by the <table
or query name> simply contained in the <table reference>.

Replace Syntax Rule 12) and 13) with:

12) A <derived table> or <lateral derived table> is an updatable derived table if and-en
expression> simply contained in TR is updatable.

if the <query

13) A <derived table> or <lateral derived table> is aninsertable-into derived ta
expression> simply contained in TR is insertabl e-into.

Replace Syntax Rule 15) ¢) with:

15) ¢

isnot a query name in scope, then
ately contained in <table or query name>. If

18)

name> is possibly non-deterministic.

19)~" A <derived table> or <lateral derived table> is possibly non-deterministic if the simply contained
<query expression> ispossibly non-deterministic.

20) A <table primary> is possibly non-deterministic if the simply contaned <table name>, <query name>,
<derived table>, <lateral derived table>, or <joined table> is possibly non-deterministic.

21) A <tablereference> is possibly non-deterministic if the simply contained <table primary> or <joined
table> is possibly non-deterministic.
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6. Rationale: Use correct containment and correct the <only spec> and untyped tables. Also, there isno <row
valueexpression> immediately containedin a <set clause>.

Replace Access Rule 1) with:

1) If <table reference> simply contains a <table or query name> that is a<table name>, then:

a)

b)

Let T be the table identified by the <table name> immediately contained in the <table or quety

name> simply contained in <table reference>.

If T isabase table or aviewed table and the <table reference> is contai

then

Case:

i)

i)

<insert staement>.

A <table expression> or <select list> immediately
row>.

A <search condition> immediately containg
statement: searched>.

A <value expresson> simp

If <table reference> is contained in a <schema definition>, then the applicable privilegesof the
<authorization identifier> tha owns the containing schema shall include SELECT WITH
HIERA RCHY OPTION on at least one supertable of T.

Otherwise, the current privileges shall include SELECT WITH HIERARCHY OPTION on at

92

least one supertable of T.

NOTE 96 — “applicable privileges’ and current privilegesare defined in Subclause 10.5, “ <privileges>".
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7. Rationale: Use correct containment.

Replace General Rule 1) with:

1) A <correlation name> or exposed <table or query name> simply contained in a <table reference>
defines that <correlation name> or <table or query name> to be an identifier of the table identified by,
the <table or query name> or <derived table> or <lateral derived table> of that <table reference>.

8. Rationale: The scopeof a <table reference> must include <window clause>

Replace General Rule 3) with:

3) If a<derivedtable> or <lateral derived table> LDT simply containing
specified, then the result of LDT is the result of QE.

7.7 <joined table>

1. Rationale: Outer join, combined with LATERAL doesn't ajivays-

2)
the secon
respecti

3. Rationale: €8

a)~¢ither TRYor TR, is possibly non-deterministic, or

b) a<join condition> that generally contans a possibly non-deterministic <value expression>,
possibly non-deterministic <query specification> or possibly non-deterministic <query expression>

is specified, or

c) NATURAL is specified, or a <join ecification> immediately containing a <named columns join>

s Specified, and there s acommuorr cotumm name CeNsuciTtha the dedared types of thetwo
corresponding join columns identified by CCN have corresponding congituentssuch that one
constituent is datetime with time zone and the other is datetime without time zone.
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4. Rationale: NATURAL joins should be subject to the same syntactic restrictions as <named column join>s.
Provide consistent Syntax Rules for comparison operations.

Replace Syntax Rule 7) c) with:

7 c) LetC,and C,beapair of corresponding join columns contained in T, and T, , respectively. C, and
C, shall be comparable, and the declared type of C; or C, shall not be LOB-ordered or
array_ordered.

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

subject to the

Insert thefollowing Conformance Rule:
4.1) Without Feature S024, "Enhanced structured types”, if NAT URA

specified, and if C is a corresponding join column, then the decla
ordered type.

7.8 <where clause>

1. Rationale: Clarification.
Replace Syntax Rule 2) with:

2)

1. Rationale: Disa

Insert thefollowihg/production:

<groupi-Ag element list> ::=
<grouping element> [ {<comma> <grouping element>}...]

Inithe’Format, replace the production for <grouping specification> with:

<grouping element> ::=
<ordi nary grouping set>

94

—=rofttop tTst=

| <cube list>

| <grouping sets specification>
| <grand total >
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In the Format, replace the production for <grouping ts list> with:

<groupi ng sets specification> ::=

GROUPT NG SETS <teft—paren> <groupi g _Set_ T St=> 1T git—paremn>

Replace the production for <grouping set> with:

<grouping set> ::=
<ordi nary grouping set>
| <rollup list>
| <cube list>
| <grouping sets specification>
| <grand total >

2. Rationale: Extend the restrictions on the use of columns with types ba ypes. Provide

consistent Syntax Rules for comparison operations.
Delete Syntax Rule 2).
3. Rationale: Provide acorrect, unified treatment of CUBE &

Replace Syntax Rule 3) with:

group by clause>, and let SL, FC, WC,
where clause> if any, the <group by clause>

3)

Delete Syntax Rule 4).

4. Rationale: Ex 2 umns with types based on LOB and array types. Provide
consistent Syntax Rules f 3 8

5. Rationales
Insert the following Synta
6.1)/~A <grouping set list> shall not contain a <grouping sets gecification>.

6v2) If a<group by clause> simply contains a<grouping setsspecification> GSS, then GSS shall be the only
<grouping element> simply contained in the <group by dause>.

6 ’-2) Let SL1 bhe obtained from Sl h\ll rﬂplnring every <asterisk> and <asterisked identifier chain> ||eing the

syntactic transformationsin the Syntax Rulesof Subclause 7.12 “<query specificaion>".
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6.4) A <group by clause> is primitiveif it does not contain a <rollup list>, <cube list>, <grouping sets
specificaion>, or <grouping columnreferencelis>, and doesnot contain both a <grouping column
reference> and an <empty grouping set>.

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

6.6) If GBC isasimple <group by clause> that is not primitive, then GBC is transformed into a primitive
<group by clause> as follows:

a) Let NSGB be the number of <grouping column reference>s contai ned
b) Case:

i) If NSGBisO0 (zero),then GBC is replaced by

GROUP BY ()

ii) Otherwise:

1) Let SGCR, ... SGCR\« 3 Png column reference>s
contained in GBC.

2) GBC isreplaced by

6.7)

7) dp list>, then let GCR; range over then <grouping column reference>s contained inRRL.

RL-'s equivalent to

GROUPI NG SETS (

( GCR,, GCR,, ..., GCR,),

( GCR, , GCR, , ..., GCR,, ),
( GCR, , GCR,, ..., GCR,, ),
(__GCR. )

96

0
)

NOTE 102 — Theresult of the transform isto replace RL with a <grouping sets specification> that contains a
<grouping set> for every initia sublist of the <grouping column reference list> of the <rollup list> , obtained by
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dropping elements from the right, one by ane, and regarding <empty grouping set> asthe shortest such iritial
sublist.

8) HCrisa<cube 115, them ter GCR; Tange Over theTT <grouping COtumm referencess contamned imet

CL istransformed as follows:
a) LetM=2"-

b) For eachi between 0 (zero) and M:

i) Let BSL; be the <bit string literal> containing n <bit>s whose bing
i) For eachj between 1 (one) and n, let B;; be thej-th <bit>, coun
iii) For eachj between 1 (one) and n, let GSLCR;; be
Case:
1) If B;;is O (zero), then the zero-ength stifng.

2) If B;;is 1 (one),and B;i¢

9) If <grouping sets specification> GSSA simply contans another <grouping sets specification> GSSB,
ther-GSSA-tstranstermed-asfoHeows:

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

10)

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

d) Let k betheindex such that GSSB = GSA,.

e) GSSA isequivalentto:

GROUPI NG SETS

( Gsa, , GsSA,, ... GSA,_, ,
GSB, , ... , GSBy,
GSA,,, , ..., GSA,,

)

NOTE 103.1 — Thus the nested <grouping sets specificaion> i§
<grouping set>s to be a <grouping set> of the encompassing

ii) Let GSX; for i between 1 (one) and NX be the <grouping set>s contained in GSSX, and let GSY;
for i between 1 (one) and NY be the <grouping set>s contained in GSSY.

iii) Let MX(i) be the number of <grouping column reference>s in GSX;, and let MY(i) be the
number of <grouping column reference>s in GSY;.

98

NOTE103Z4— 1 GSX s <@mpty groupimg Set=,; them X s 0 (zaro), and Smitarty for GSy'-
iv) Let GCRX;; for j between 1 (one) and MX(i) be the <grouping column reference>s contained in

GSX;, and let GCRY;; for j between 1(one) and MY(i) be the <grouping column reference>s
contained in GSY,.
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NOTE 103.5 — If GSX is <empty grouping set>, then there are no GCRX; ;; and similarly for GSY,.

v) For each a between 1 (one) and NX and each b between 1 (one) and NY, let GST,,, be

( GCRX,, ., ... , GCRX, ,xs» GCRY,, , ... , GCRY, ,ypn )

that is, an <ordinary grouping set> consisting of GCRA,; for all j between 1 (one) and MX(a)
followed by GCRY,; for all j between 1 (one) and MY(b).

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

GROUPI NG SETS

( Gst,,, ... GST, .,
GST,,, , ... GST, . ,
) GSTyx,; » - -+ GSTyyxuy

NOTE 103.6 — Thus each <ordinary grouping sé
grouping set> in GSSB. For example,

d” with each <ordinary

GROUP BY GROUPI NG
GROUPI NG SETS ( (

SETS (

istransformed to.

GROUP BY GROUPI NG

d) The previous 3 is'S
<grse specificationx’

11)  If <grouping Secifi
<ordinarygroypi

is applied repeatedly until CGB consists of asingle

of a single <grouping sets specification> GSS that contains only
total >, then:

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

e) Let PC,1<=k<=p, bethek-th <column reference> in PC.

f) Let DTPC, be the declared type of the column identified by PC,.

g) Let CNPC, be the column name of the column identified by PC,.

h) For each GS:
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i) If GSisa<grand total>, then let n(i) be O (zero). If GS is a <grouping column reference>,
then let n(i) be 1 (one). Otherwise, let n(i) be the number of <grouping column reference>s
contained in the <grouping column referencelist>.

ii) Let GCR;,;,1 <=j <=n(i), range over the <grouping column reference>s contained in GS.

0
iii) Case:

1) If GSisan <ordinary grouping set>, then

A) Transorm SL1 to obtain SL2, and transform HC to obtain
For every PC,:

If thereis no j such that PC, = GCR,
HC:

i

)

SYNEW, and transform HC2 to obtain HCNEW by replacing
pn> that remains in SL2 and HC2 by the <literal> 0 (zero).

LECT SLNEW FC WC
GROUP BY GCR,,1 , ..., GCR

i,n (1)

2) If GSisa<grand total>, then
A) Trandorm SL1 to obtain SLNEW, and transform HC to obtain HCNEW, as follows:

For every k, 1 <=k <= p:

100

I) Replace each <grouping operaion> that contains a <column reference> that
references PC, by the <literal> 1 (one).

I1) Replace each <derived column> in SL1 that is a <column reference> that
references PC, by:
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CAST( NULL AS pTPC, ) AS CNPC,

I11) Replace each <column reference> in SL1 and HC that references PC, and that is

TTOt @ ENtiTe <derived Corumm> Dy-

CAST ( NULL AS pTPC, ) AS CNPC,
B) Let GSSQL,; be:

SELECT SLNEW FC WC
GROUP BY ( )
HCNEW

i) QSisequivalentto:

GSSQL,
UNI ON 05S0Q
GSSOQL,
UNI ON 0sS0

UNI ON 0550
GSSOL,

Delete Syntax Rule 12).

6. Rationale: clarify the sema

ptics of colum ref.

Replace General Rule 3) wj

3) When a< ch'e
column t

he ow Wat group. If the most specific type of the column ischaracter, datetime
or a user-defined type, the value is an implementation-dependent value that is not

value of the column in each row of a given group determined by the grouping columns, to beused
to congruct the argument source of a <set function specification>.

7..<_Rationale: Adapting the Conformance Rules of <group by clause> to the Feature name and broader scope
of Feature T431, "Extended gr ouping capabilities".

Replace Conformance Rule 1) with:

1) Without Feature T431, "Extended grouping capabilities”, conforming SQL language shall not specify
ROLLUP, CUBE, GROUPING SETS, or <grand totd>.
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8. Rationale: Provide consistent Conformance Rules for comparison operations.

Replace Conformance Rule 3) with:

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

9. Rationale: Adapting the Conformance Rules of <group by clause> to the Feature name and broader sope
of Feature T431, "Extended gr ouping capabilities".

Insert thefollowing Conformance Rule:

3.1) Without Feature T431, "Extended grouping capabilities", an <ordinary'g
<grouping column reference>.

7.10 <having clause>

1. Rationale Supply missing application of functional depent
Insert the following Conformance Rules:

1) Without Feature T301, "Functional d
<search condition> shall be one of

2) Without Featur
in the <s®

1. RationaleD RISTINCT on columns with types based on LOB and array types. Provide consistent
Syntax Rules for cemparison operations.

Replace . Syntax Rule 5) with:

5) If a<set quantifier> DISTINCT is specified, then no column of T shall have a declared type that is
LOB-ordered, array-ordered, UDT-EC-ordered, or UDT-NC-ordered.

2 Rationale: Pamit outer referencesin a<selectlist>

102

Delete Syntax Rule 10).
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3. Rationale: Correctthe definition of possibly non-deter ministic.

Replace Syntax Rule 11) with:

11) A <query specification> is possibly non-deterministic if any of thefollowing conditions are true:

a) The <set quantifier> DISTINCT is specified and one of the columns of T has a data type of
character string, user-defined type, TIME WITH TIME ZONE, or TIMESTAMP WITH TINM.E
ZONE.

b) The <query specification> generally contains a <value expression>,
<query expression> thatis possibly non-deterministic.

¢) The <query specification> directly contains a <having dause>

d)

13)

aggregated argut

5. Rationale: Cla

6. Rationales Certain predicates may be a source of a null even if all operands are known not null. Imprecise
wor ding-and bad grammar. A column cannot contain syntax elements.

Replace-Syntax Rule 16) with:

16) A column of TQSisknown not null if and only if at least one of the following conditions applies.

a) Itisnotdefined by a <derived column> containing any of the following:

i) A column reference for a column C that is possibly nullable.

ii) An <indicator parameter>.
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iii) An SQL parameter.

iv) A <routineinvocation>, <method reference>, or <method invocation> w hose subject routine is

an SQL-1nvoked routine that either 1san SQL routine or Is an external routine that specifies or
implies PARAMETER STYLE SQL.

V) A <subquery>.

vi) CAST (NULL AS X) (where X represents a <data type> or a <domain e>).
vii) CURRENT_USER, CURRENT_ROLE, or SYSTEM_USER.

viii) A <set function specification> that doesnot contain COU

iX) A <case expression>.

X) A <field reference>.

xi) An <elementreference>.

xii) A <dereference operation>«
xiii) A <reference resolution>.

Xiv)

b) Animplemsg

3) ithout Feattirg.T801, ° ctional dependencies’, if T isagrouped table, then in each <value

contained in the <select list>, each <column reference> that references a column of T shall

8. Rationales Provide canhsistent Conformance Rules for comparison operations.
Replace’Conformance Rule 4) with:

4) Without Feature S024, “Enhanced structured types”, if any column in the result of a <query
specification> is of an ST-ordered declared type, then DISTINCT shall not be specified orimplied.
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7.12 <query expression>

1 Rationale: Define an undefinedterm

Insert thefollowing Syntax Rule:
0.1) Let QE be the <query expression>.

2. Rationale: Problemswith misuse of syntactic containment.

Replace Syntax Rule 1) a) with:

1) a) |If a<with clause> WC immediately contains RECURSIVE, th
list element>s are said to be potentially recursive. Otherwise

Replace Syntax Rule 1) f) with:
1) f) A query name dependency graph QNDG of a potenti
WL:

i) Each node represents a <qu
WLE; of WL.

i)
said to
3. Rationale: Correct sp
Replace Syntax Ru£> i

1

... WQT, are
¢ursive and mutually recursive to each other, and WLE;, ..., WLE, arerecursive and
mutually recursive to each other.

For each j ranging from i to k, WQN; belongs to the stratum of WQE;,..., and WQE,.

4" Rationale: Problems with misuse of syntactic containment.

I Y anzith-
_R%WRM—Q)—Q—%—B, WHHR-

1) g) i) 3) B) WQE; hasone operand that does not contain a <query name> referencing any of WQN;,
... WQN,. This operand issaid to be thenon-recursive operand of WQE;.
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Replace Syntax Rule 1) g) i) 3) D) with:

1) g) i) 3) D) Let CCCG be the subgraph of QNDG that contains no nodes other than WQN,, ...,

WQN,. For any anchor name WQN;, remove the arcs to those query names WQN; that
are referenced by any <query name> contained in WQE;. The remaining grgph SCCGP
shall not contain any cycle.

Replace Syntax Rule 1) g) ii) 2) with:

1) g) ii) 2) Otherwise, let WQE; contain any two <query name>s referencing and WQN,, both of
which belong to the stratum of WQE;.
Replace Syntax Rule 1) g) ii) 2) A) with:

H 9

1))

Replace Syntax Rule 1) g)

1) 9) iii)

contains a <query name> referencing WQN;.

3) WQE; shall not contain a<table subquery> TSQ that contains a <query name> referencing
WQN;, unless TSQ is immediately contained in a <table reference> that is immediately
contained in a <table expression> that is immediately contained in a <query specification>
that is immediately contained in a <non-join query expression> that is WQE;.

4) WQE; shall not contain a<query specification> QS such that:

106

A) QSimmediaely contains a <table expression> TE that contains a <query name>
referencing WQN;, and

B) QSimmediaely contains a <select list> SL or TE immediately contains a <having
clause> HC and SL or TE contain a <set function specification>.

© ISO/IEC 2003 — All rights reserved



https://standardsiso.com/api/?name=049fbc7509bc8a8c9cb945cc459a881d

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

5) WQE; shall not contain a <non-join query expression> that contains a <query name>
referencing WQN; and immediately contains INTERSECT ALL or EXCEPT ALL.

6) WQE; shall not contain a<qualifiedjoin>QJ in which:

A) QJimmediately contains a <join type> that specifies FULL and a <table reference>
that contains a <query name> referencing WQN;.

B)

C)

isUNION DISTINCT, EXCEPT DISTINCT, EXCEPT ALL, INTERSECT
ERSECT ALL, then the declared type of each column of T1 and T2 shall not be

6. Rationale! Syntax elements don't havedescriptor; all tables have column descriptors. Modification of the
syntaxwules so as to be consistent in the use of definite and indefinite articles.
Replace Syntax Rule 13) with:

13) If a<non-join query term> is a<non-join query primary>, then the declared type of the <non-join
query term> is that of the <non-join query primary>. The column descriptor of thei-th column of the

<non-join query term> is the same as the column descriptor of thei-th column of the <non-join query
primary>.
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7. Rationale: Modification of the syntax rules so as to be consistent in the use of definite and indefinite articles.

Replace Syntax Rule 14) with:

14) If a<non-joinquery term> immediately contains a set operator, then
a) Case:

i)

i)

b) The declared type of thei th column of TR is determined b

8. Rationale: Syntax elements don't have deg
Replace Syntax Rule 15) a) with:

15) a)

15)

of the<non-join query term>.

11. Rationale: Syntax elements don't have descriptor; all tables have column descriptors
Replace Syntax Rule 17) a) with:

17) a) If a<query expresson body> is a <non-join query expression>, then the column descriptors of the

108

i-th column of the <query expression body> and of the immediately containing <query expression>
are the same as the column descriptor of thei-th coumn of the <non-join query expresson>.
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12. Rationale: Correctthe definition of possibly non-deter ministic.

Insert thefollowing Syntax Rule:

18.1) An <explicit table> is possibly non-deterministic if the simply contained <table name> identifies a
viewed table whose original <query expression> is possibly non-deterministic.

Insert thefollowing Syntax Rule:

19) c.l) UNION, EX CEPT or INTERSECT is specified or implied and there is
such that the declared types DT1 and DT2 of the column in the t
corresponding constituents such that one constituent is datetime
datetime without time zone.

Insert thefollowing Syntax Rule:

19) d) ii) 3) Thefirst or second operand contains a colu hat is a user-

defined type.
13. Rationale: Complete the definition of updatable colu
Replace Syntax Rule 20) d) with:

20) d) If aset operator is specified, the

columns.

14. Rationale: Pr

number of <with list element>s WLE; of the<with list> WL immediately contained in
ging from 1 (one) to n, and let WQN; and WQE; be the <query name>s and the <query
expression>s immediately contained in WLE;. Let WLP; be the elements of a partitioning of WL
such that each WLP; contains all WLE; that belong to one stratum, and let m be the number of
partitions. Let the partition dependency graph PDG of WL be adirected graph such that:

i) Each partition WLP; of WL is represented by exactly one node of PDG.

ii) Thereis an arc from the node representing WLP; to the node representing WLP, if and only if

WLP; contains at least one WLE;, WLP, contains at least one WLE,,, and WQE; contains a
<query name> referencing WQN;,.
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16. Rationale: Provide consistent Conformance Rules for comparison operations.

Replace Conformance Rule 8) with:

8) Without Feature S024, “Enhanced structured types”, if any column in the result of a <query
expression> is of ST-ordered declared type, then DISTINCT shall not be specified or implied, and
neither INTERSECT nor EXCEPT shall be specified.

7.13 <search or cycle clause>

1. Rationale: Problems with misuse of syntactic containment.
Replace Syntax Rule 2) with:

2) Let WQN be the <query name>, WCL the <with column list

a) Let TROSL be the <select list ét WQNTR be the <table
reference> simply contained in / contained in the <table expression>
TROTE immediately contained in NTR immediately contains WQN.

<column name> of SPL shall be equivalent to some <column name> contained in
L. No <column name> shall be contaned more than once in SPL.

3) Case:

A) If SO immediately contains D EPTH, then let SCEX1 be

WQNCRN. SQC

let SCEX2 be

SoCc || ARRAY [ ROWN spPL ) ]
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and let SCIN be

ARRAY [ RON spPL ) ]

B) If SO immediately contains BREADTH, then let SCEX1 be

( SELECT oc. *
FROM ( VALUES ( WONCRN. SOC ) ) oC( LEVEL, SPL) )

let SCEX2 be

RON sQcC. LEVEL + 1, SPL )

and let SCIN be
RON 0, spPL)
i)

Rafl be character string of length 1 (one). CMV and
ot be equal to CMD.

CCL )
cMV

IN ( SELECT P.* FROM TABLE( cpa ) P)

ARRAY [ ROW cCL ) ]

Let CCIN be

cMD, ARRAY [ RON ccrL ) ]

Let NCCONL1 be

CMC <> CMV

i) Case:
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1) If WLEC simply contans a <search dause> and doesnot simply contain a <cycle clause>,

then let EWCL be

wCL, SQC
Let ETLOSL be
WCL, SCIN

Let ETROSL be
WCL, SCEX2

Let ETROSL1 be
TROSL, SCEXI

Let NCCON be
TRUE

2) If WLEC simply contg
then let EWCL be

WCL, CMC, CPA

N be

NCCON1

B) Let EWCL be

WCT, SQC, CMC  (CPA

ply contain a <search dause>,

3) If WLEC simply contans both a <search clause> and a<cycleclause> CC, then:

A) The <column name>s SQC, CMC, and CPA shall not be equivalent to each other.

Let ETLOSL be

WCL, SCIN, CCIN

112
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Let ETROSL be

WCL, SCEX2, CCEXZ2

Let ETROSL1 be

TROSL, SCEX1, CCEXI

C) Let NCCON be

NCCON1

c) WLEC isequivalent to the expanded <with list element>

WON( EWCL ) AS
( SELECT ETLOSL FROM ( TLO ) TLOCRN( WCL
oP
SELECT ETROSL
FROM ( SELECT ETROSL1 TROTE OSR

WHERE NCCON )

Bnfexecutiboycontext. A new statement execution context

7.14 <subquery>

1. Rationale: Not all SQL-statements areatomie

Insert thefollowing General Rule:

0.1) Let OLDSEC be the most regent state

3)

1. Rationale: P

5) a)y |If the declared type of X, or Y;is LOB-ordered, array-ordered, reference-ordered, or UDT-EC-
ordered, then <comp op> shall be either <equals operator> or <not equal soperator>.

2\, Rationale: Comparison forms and categories do not have to be the same throughout a subtype family.
Correct the restriction on comparison functions.

Replace NOTE 126 with:

NOTE 126 — The comparison formand comparison categories included in the user-defined type descriptors of both
UDT1 and UDT2 are constrained to bethe same, and the same as those of all their supertypes. If the comparison category
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iseither STATE or RELATIVE, then UDT1 and UDT2 are constrained to have the same comparison function; if the
comparison category is MAP, they are not constrained to have the same comparison function.

3. Ratonale. Symax Rute 5y by i) 2y Was (mcorTectty iestad:
Delete Syntax Rule 5) b) i) 2).

Delete Syntax Rule 5) b) i) 3) and the accompanying NOTE.

Add Syntax Rule 5) b) i.1):

5) b) i.1) If the declared types of X; and Y; are reference types, then the refers
4. Rationale: clarify thatthe ch0|ce of an ordering function is not determiged by

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

1) b) iii) 1) If the comparison category of UDT,
explicit <schema name>0f _the cgm . and let HF2 be the <routine
) unction of UDT,. If HF1 identifies

be X.HF1; otherwise, let HFX be

3) d) Depending on the collation, two strings may compare as equal even if they are of different lengths
or contain different sequencesof characters. When any of the operations MAX, MIN, and
DISTINCT reference a grouping column, and the UNION, EXCEPT, and INTER SECT operators
refer to character strings, the specific value selected by these operations from a set of such equal
values is implementation-dependent.

6. Rationale: Editorial - typographical error.

Replace General Rule 4) with:
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4) The comparison of tw o binary string values, X and Y, is determined by comparison of their octets with
the same ordinal position. If X; and Y; are the valuesof thei-th octets of X and Y, respectively, and if L,
isthe length in octets of X and L, isthe length in octets of Y, then X isequal toY if and only if L, =L,

and It X; =Y, for all 1.
7. Rationale: Provide consistent Conformance Rules for comparison operations.

Replace Conformance Rule 1) with:

1) Without Feature T042, “Extended L OB data type support”, no field of the declared row type.of a <row

declared type.
Replace Conformance Rule 2) with:
2) Without Feature S024, “Enhanced structuredtypes”, no fielg

expression> that issimply contaned in a <comparison
ordered.

8.3 <between predicate>

ordered.

8.4 <in predica@

3) Without Feature S024, “Enhanced structured types”, no field of the declared row type of a <row value
expression> or a <table subquery> that is smply contained in an <in predicate> shall be of an ST-
ordered declared type.
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8.5 <like predicate>

1 Rationale: The nan-terminal <character representation> isused inappropriately in some contexts

Standar dise terminology.
Replace General Rule 3) b) with:

3) b) Case:

i) If an <escape character> is specified, then:

i substring has
length 1 (one) or 2, no substring of length 1 (on®&)is tk er ECV, and each

e <percent> character represents an
ength 1 (one) that isneither the

hen each <underscore> character in PCV represents
<percent> character in PCV represents an arbitrary string
that is neither the <underscore> character nor the

each, character of MCV is part of exactly one substring.

3) d) "ii) 2) If thei-th substring of PCV is an arbitrary character specifier, thei-th substring of MCV is
any single character.

3) d) ii) 3) If thei-th substring of PCV is an arbitrary string specifier, then thei-th substring of MCV is
any sequence of O (zero) or more characters.

2) P2 A ) 4 1f ¢t h oyl i af DO/ 1o o o ceharactar cnan £l than that th cohotrina Af NN/

116

I hao 1 ohyl C ne
=J A2 LLy B A the- unauuqunlg ooV |auo|||y|\. CraractCr op\.un\.n,ul\.u the unauuqunlg oY

contains ex actly 1 (one) character that is equal to the character represented by the single
character ecifier, according tothe collation of the <like predicate>.
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2. Rationale: Clarify the distinction between character sets and character repertoires.

Replace General Rules 4) b) and c¢) with:

4) b) <percent> in the context of an <octet like predicate> has the same bit pattern as the encoding of a
<percent>in the SQL_TEXT character set.

c) <underscore> in the context of an <octet like predicate> has the same bit pattern as the encoding of
an <underscore> in the SQL _TEX T character set.

8.6 <similar predicate>

1. Rationale Correct misplaced BNF rulesin <regular expression>.

Replace the Format for <regular character set> with:

<regul ar character set> ::=
<under scor e>

| <left bracket> <character enumerationx

| <left bracket> <circunflex> <chara

et >
<right bracket>

Replace the Format for <character enumeratio

<character enumeration> ::=

<character specifier>

| <character specifie i S si ardcter specifier>
| <left bracket> <ovglo

<regul ar cha

<col on> <ri ght

4)

alue> as somparand 1 (one) and <similar pattern> as comparand 2.

b)-~Otherwisé, let C1 be the coercibility characteristic and collation of the <character match value>,
and C2 be the coercibility characteristic and collation of the <similar pattern>. Let C3 be the
resulting coercibility characteristic and collation as determined by Table 2, ** Collating coercibility
rules for dyadic operators’’, taking C1 as the operand 1 (one) coercibility and C2 as the operand 2
coercibility. The collation used for the <similar predicate> is determined by Table 3, ** Collating
sequence usage for comparisons'’, taking C3 as the coercibility characteristic and collation of
comparand 1 (one) and <escape character> as comparand 2.

It is implementation-defined, whether all, some, or no collationsother than the default collation for the
charadter st of the <character match vdue> can be used as the collaion of the <similar predicate>.

© ISO/IEC 2003 — All rights reserved 117


https://standardsiso.com/api/?name=049fbc7509bc8a8c9cb945cc459a881d

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

3. Rationale Correct misplaced BNF rulesin <regular expression>.

Delete Syntax Rule 7).

4. Rational: “P” isreferenced in General Rules 5) a), 6) €), 6) g), and 6) i) but is not defined. Standardise
terminology.

Replace General Rule 5) a) with:

5) a) If the enumeration is specified in the form “<character specifier> <minus(sgn>

the right <character specifier>, according to the collation of the patt

Replace General Rule 6) e) with:
6) e) L (<percent>)

is the set of all strings of any length (zero or mo ory

of the pattern PCV.

Replace General Rule 6) g) with:

6) g) L ( <underscore>)

isthe set of all strings of length\1 (or%m he's
Replace General Rule 6) i) with

6) i) L (<leftbr aracter enumeraion> <right bracket> )

aeter set of the pattern PCV.

isth
that are

with characters from the character set of the pattern PCV
haracters in the <character enumeration>.

EM/SIMILAR TO SP

isTrue, if there exists at least one element X of L(R) that isequal to MCV according to the collating
sequence of the <similar predicate>; otherwise, itis False.

NOTE 134 — The <similar predicate> is defined differently from equivalent forms of the LIKE predicate. In
particular, blanks at the end of a pattern and collating sequences are handled differently.
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6. Rationale: Provide consistent Conformance Rules for comparison operations.

Insert thefollowing Conformance Rule:
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2) Without Feature T042, “Extended L OB data type support”, a <character value expression> contained
in a <similar predicate> shall not be of declared type CHARACTER LARGE OBJECT.

8.7 <null predicate>

1. Rationale: Specify the resultfor the case when thevalue of the <row valueexpression> is thenull value.
Replace General Rule 2) with:
2) Case:
a) If Risthe null value, then “RIS NULL " isTrue.
b) Otherwise:
i) Thevalueof "RISNULL" is
Case:

a) If the value of every fiel

b) Otherwise, False.

ii) Thevalueof "RISNOT N

value, then True.

1. Ratiénale: Rryvides ent Conformance Rules for comparison operations.

Replace the ConfornanceRules 1) and 2) with:

1) Without Feature T042, “Extended L OB data type support”, no field of the declared row type of a <row
value expression> or a <table subquery> contained in a <quantified comparison predicate> shall be of a
LOB-ordered declared type.

2) Without Feature S024, “Enhanced structuredtypes”, no field of the declared row type of a <row value
expression> shall be of an ST-ordered declared type.
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8.10 <unique predicate>

1 Rationale Clarifythat unordered types do not suppaort <unique predicate>
In Syntax Rules, replace “None” with:
1) Each column of user-defined type in the result of the <table subquery> shall have a comparison type,
2. Rationale: Provide consistent Syntax Rules for comparison operations.
Insert thefollowing Syntax Rule:

2) No column of the result of the <table subquery> shall be of a declgred tipe Kat -0 ed, aray-
ordered, UDT-EC-ordered, or UDT-NC-ordered.

3. Rationale: Usethe notion of distinct rather than equality

Replace General Rule 2) with:

2)

1.

2. Rationale: Specify the resultfor the case when thevalue of the <row value expression> is thenull value.
ReplaceGeneral Rule 2) with:
2) If SIMPLE is specified or implicit, then

Case:

120

a) If Risthe null value, then the <match predicate> isTrue.

b) Otherwise:
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i) If the value of some field valuein R is the null value, then the <match predicate> is True.

ii) If thevalue of no field inRis the null value, then

Case:
1) If UNIQUE isnot specified and there exists arow RT; of the <table subquery> such that

R=RT,

then the <match predicate> is True.

2) If UNIQUE isspedcified and there is exactly onerow RT; in
<table subquery> such that

R=RT;
then the <match predicate> is True.
3) Otherwise, the <match predicate> i$

Replace General Rule 3) with:
3) If PARTIAL is specified, then

Case:

a) IfRisthen

2) If UNIQUE isspedcified and there is exactly onerow RT; in the result of evaluating the
<table subquery> such that each non-null value of R equals its corresponding valuein RT;,
then the <match predicate> is True.

3) Otherwise, the <match predicate> is False.

Replace General Rule 4) with:
4) If FULL is specified, then

Case:
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a) If Risthe null value, then the <match predicate> isTrue.

b) Otherwise:

i) If thevalue of every field in Ris the null value, then the <match predicate> is True.
ii) If thevalue of nofield inRisthe null value, then

Case:

1) If UNIQUE isnot specified and there exists arow RT; of the such that

R = RT;

then the <match predicate> is True.

2) If UNIQUE isspedcified and there exists ex
<table subquery> such that

sult of evaluating the

R=RT,

2) Without Featy
value exp pgssi

3)

1. Rationale: Specify the resultfor the case when thevalue of either of the two <row value expression>sis the
nullvalue.

Insert thefollowing General Rule:

0.1) If thevalueof <row value expression 1> is the null value or if the value of <row value expression 2>

122

TSthenuitvate, them the Tesuft of <overtaps predicates 15 UNKNMowT and no Turther Genera RUTEs of
this Subclause are applied.
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2. Rationale Create a ssparate Featurefor <overlaps predicate>.

Replace Conformance Rule 1) with:

1) Without Feature FO53, “OVERLAPS predicate”, conforming SQL language shall not contain any
<overlaps predicate>.

8.13 <distinct predicate>

1. Rationale: Usethe notion of distinct.

Replace General Rules 1), 2) and 3) with:

1) The result of <distinct predicate> isTrueif the value of <row valt essi ct from the

3) Without Feature T04

8.14 <type predicate>

1.

9.0 Determination of identical values

1. Rationale: Specify the meaning of “ identical”

Lnsert thefollowing subclause:
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9.0 Determination of identical values

Function

Determine whether two ingances of valuesare identical, thatis to say areoccurrences of the same value.
Syntax Rules
None.

Access Rules

None.
General Rules
1) Let V1 and V2 be two values specified in an applicatiop
ical's used of two values.
2) Case:
a)
b)

isnull, then V1 is not identical to V2.

c)

i)

d V2 are time with time zone or timestamp with time zone and are not distinct and their
time zone fields are not distinct, then V1 is identical to V2.

iii) Otherwise, V1isidentical to V2 if and only if V1 is not distinct from V2.

d) If V1and V2 are of constructed types, then

124

o .
TaASCT

i) If V1and V2 are rows and their respective fields are identical, then V1 is identical to V2.
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ii) If V1 and V2 are arrays and havethe same cardinality and elementsin the same ordinal
position inthe two arrays are identical, then V1 is identical to V2.

1) It V1and V2 arereferences and V1 1s not distinct from V2, then V1 is identical to V2.
iv) Otherwise, V1 isnot identical to V2.
e) If V1and V2 are of the same most specific type, MST, and MST is a user-defined type, then:

Case:

i) If MST isadistinct type, whose source type is SDT and the re
SDT (V2) areidentical, then V1 isidentical to V2.

ii) If MST isastructured type and, for every observer functiogn O defi

iii) Otherwise, V1isnot identical to V2.
f) Otherwise, V1isnot identical toV2.
Conformance Rules

None.

9.1 Retrieval assignme

1) Let T and
types of

g,

aassiynable to TD or there shall exist a user-defined cas function UDCF from SD to TD.

2. Rationale™Reéstor e the facility of assignments involving character strings if there is a user-defined cast
function. Clar ity ignable and comparable

Replace Syntax Rule 3) with:
3) If the declared type of T is character string, then

Case:

d) IT1 TSertheratocator Parameter or an extanal routine, a 10Cator varianle, Or a Nost parameter trat
is a character large object locator paraneter, then SD shall be assignable to TD.

b) Otherwise, either the SD shall be assignable to TD or there shall exist a user-defined cag function
UDCF from SD to TD.
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9.2 Store assignment

1. Rationale: Clarify assignable and comparable.

1) Let Tand V bea TARGET and VA LUE specified in an application of this Subclause. Let the declared
types of T and V be TD and SD respectively.

datet| me,

2) If the declared type of T is character string, bit string, binary string, numeric, hoolea
interval, or a user-defined type, then either SD shall be assignable to TD or AP
defined cast function UDCF from SD to TD.

9.3 Data types of results of aggregations

1.

& is variable-length character string, then the result data type is
ring with maximum length in characters equal to the maximum of

2. Rationale:
Replace Syntax Rule 3) i) with:

i If any datatypein DTS is arow type, then each datatype in DTS shall be arow type with the same
degree and the data type of each field in the same ordinal position of every row type shall be
comparable. The result data type is arow defined by an ordered sequence of (<field name>, data type)
pairs FD; , where data type is the data typeresulting from the application of this Subclause to the set of

126

data types aof fieldsin the same ordinal Ianitinn as I:hi in every row type iNn DTS and <field name> is

determined as follows:

Case:
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i) If the names of fields in the same ordinal position as FD, in every row type in DTSisF, then the
<field name> in FD; isF.

1) Otherwise, the <field name> in FD; Is implementation-dependent.
3. Rationale Correct reference to undefined <scopetable name list>.

Replace Syntax Rule 3) k) i) with:

3) k) i) If the datatype descriptor of every datatype in DTS includes the namg eferenceable table
identifying the scope of the reference type, and every such name ig G ome name
STN, then result datatypeis:

RT SCOPE( STN)

9.5 Type precedence list

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

2) The type precedence lig TPL of DT |
Subclause.

specified in the Syntax Rules of this

18) If DT is
referenc

1. Ratiénale Clari

Delete Syntax Rule

10.4 <routine invocation>

1..5 Rationale: Correct namespace problems associated with methods used to initialize newly-constructed
structured type values.

Replace Syntax Rule 4) with:

4) Case:

a) If Rl isimmediately contained in a <call statement>, then an SQL-invoked routine R is a possibly
candidate routine for RI (henceforth, simply “possibly candidate routine”) if Ris an SQL-invoked
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procedure and the <qualified identifier> of the <routine name> of R is equivalentto the <qualified
identifier> of RN.

b) It RI'isimmediately contained in a <method selection>, then an SQL-1nvoked routine Ris a
possibly candidate routinefor RI if R is an instance SQL-invoked method and the <qualified
identifier> of the <routine name> of R is equivalent to the <qualified identifier> of RN.

c) If Rl isimmediately contained in a <constructor method selection>, then an SQL-invoked rautinie R
is apossibly candidate routinefor Rl if Ris an SQL-invoked constructor methqd and the
<qualified identifier> of the <routine name> of R is equivalent to the <qualified itentifier> of RN.

d) isi i ined i [ i QL -i S ineRisa

e) Otherwise, an SQL-invoked routine R is apossih i Quiti RI'if Risan SQL-invoked
functlon thalls not an SQL - |nvoked method and the<q; aI|f| identjfier> of the <routine name>

2. Rationale: Change "user-defined data type"
Replace Syntax Rule 6) b) iii) 2) A) with:

6)  b) iii) 2) A)

<constructor method selection>, then let DP be TP.

4. Ratiopale? Editorial.
ReplaCe-Syntax Rule 7) b) i) 2) C) 1) with:
7) b) i) 2) C) 1) If theroutine descriptor of Rl includes a STATIC indication, then theeisno

other invocableroutine R2 for which the user-defined type described by the
user-defined type descriptor that includes the routine descriptor of R2 isa

128

subtype of the user-defined type described by the user-defined type descriptor
that includes the routine descriptor of R1.
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5. Rationale: Clarify the semantics of built-in functions.

Replace Syntax Rule 7) b) i) with:

7) b) ii) If RN contains a <schema name> SN, then SN shall be the <schema name> of a schemaS. The
subject routine of RI is the invocable routine (if any) contained in S.

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

Replace Syntax Rule 8) b) i) 1) A) with:

8) b) i) 1) A) If Rl isimmediately contained in a <method selection
<constructor method selection>, then let DP be

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

Replace Syntax Rule 8) b) ii) with:

8) b) ii) If RN contains a <schema name> SN, the b schema name> of aschemaS. The
he i y) coptained in S
8. Rationale: The current handling of output ps i ine invacation is incomplete. It does not
cover all alternatives of <target specification>/ Prohibit vwpda Rew transition variablesin AFTER triggers

d\VALUE, respectively.

If A;isan <SQL parameter reference> or a <column reference>, then P; shall be
assignable to A;, according to the Syntax Rules of Subclause 9.2, “ Store assignment”,
with A, and P; as TARGET and VALUE, respectively.

NOTE 150.1 — The <column reference> can only be a new trangtion column refererce.

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

Replace Syntax Rule 9) with:

9) If SRis a constructor function, then RI shall be simply contained in a <new invocation>.
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10. Rationale: Cater properly for null subject argument.

Insert thefollowing General Rule:

2) b) ii.1) If SRistype preserving and the null value is substituted for the result parameter, then
Case:

1) If SRisamutator function, then an exception condition is raisge~data exception —
null value substituted for mutator subject parameter.

2) Otherwise, the value of RI isthe null value and the re of this

subclause do not apply.
11. Rationale: Cater properly for null subject argument.
Insert thefollowing General Rule:

2)  b) iii) 1) A.0)

2)  b) iii) 1) A)

Delete GenerahRule 2
15. Rationale: Addressrequirement for multiple diagnostics areas
Insert/thefollowing General Rule:

6) b.1) The diagnostics area stack in CSC is copied to RSC and the General Rules of Subclause 19.2,
"Pushing and popping diagnostics areas" are applied with PUSH as OPERATION and the
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diagnostics area stack in RSC as STACK.
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16. Rationale: Clarify the semanticsof SQL-data access indication.

Replace General Rule 6) e) with:

6) e) Case:

i) If the SQL-data access indication of CSC specifies possibly contains SQL and R possibly reads
SQL-data, or R possibly modifies SQL-data, then

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

outine.exception

2)

i)

1

2) Otherwise, an exception
not permitted.
Insert thefollowing General Rule:

6) e.l) Case:

i)

Delete Geperal Rule 7).
17. Rationale: Cater properly for null subject argument.

Delete General Rule 8) a).

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

Replace General Rule 8) c)iv) with:

8) c) iv) If the SQL-data access indication of RSC specifies possibly contains SQL, and, before the
completion of the execution of the <SQL routine body> of R, an attempt is made to execute an
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SQL -staement that possibly reads SQL-daa, or an attempt ismade to executean SQL-
statement that possibly modifies SQL-data, then an exception condition israised: SQL routine
exception — reading SQL-data not per mitted.

19. Rationale: Clarify the semanticsof SQL-data access indication.
Replace General Rule 8) c) v) with:

8) c) v) If the SQL-data access indication of RSC specifies possibly reads SQL ~¢lata, and, beforethe

completion of the execution of the <SQL routine body> of R, an attel

routine exception — modifying SQL-data not per mitted.
20. Rationale: Remove erroneous specification concerning re-raising of cg
Delete General Rule 8) c) vi)

21. Rationale: Fixthe subscriptsin the referencesto CPV in

i) 2) B).
Replace General Rule 9) b)i) 1) C) with:

9 b)) i) 1) C)

9)

specki &
et)as foNow s:

i) If Risnotanull-cal function and, for i ranging from 1 (one) to PN, CPV,; is the null value then
an exception condition israised: external routine invocation exception — null value not
allowed.

ii) For i ranging from 1 (one)to PN, if no CPV; isthe null value, then for j ranging from 1 (one) to
PN, thej-th entry in ESPL is set to CPV,
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24. Rationale: Cater properly for null subject argument.

Delete General Rule 9) f) i).
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25. Rationale: Clarify the semanticsof SQL-data access indication.

Insert thefollowing General Rule:

9) f) i) 2.1) If the SQL-data access indication of RSC specifies doesnot possibly contain SQL, and
before the completion of any execution of P, an attempt is made to execute an SQL -
statement, then an exception condition is raised: external routine exception —
containing SQL not permitted.

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

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

27. Rationale: Clarify the semanticsof SQL-data access indication.
Replace General Rule 9) f) iii) 5) with:

9) f) iii) 5) If the SQL-data access indication of RSCSpecifies

of P, an attempt is made to execute an SQL -statement that
P| an exception condition is raised: external routine

PARAWETER STYLE SQL, then:

Case:

1) If the exception dataitem has the value '00000', then the execution of P was successful.

2) If the first two characters of the exception data item are equal to the SQLSTATE condition

code class value for warning, then a completion condition is raised: warning, using a
subclass code equal to thefind three charactersof the value of the exception data item.

3) Otherwise anexception conditionis raised usng aclass code equal to the firsttwo
characters of the value of the exception dataitem and a subclass code equal to the final
three character of the value of the exception data item.
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30. Rationale: Addressrequirement for multiple diagnostics areas

Replace General Rule 9) g)iii) with:

9) g) iii) If the exception dataitem is not '00000' and R specified PARAMETER STYLE SQL, then the
message text item is stored in the first diagnostics area.

31. Rationale: Allow the effective result dataitem to be set for null-call functions when the return valueis net
null.

Replace General Rule 9) h)i) 4) A) with:
9) h) i) 4) A) Case:

D)

assed to the SQL-implementation inan
ent value list entry is not used for thispurpose.

Replace General Rule 9)

9 h) i) 4

a) |If CRT isauser-defined type, then:

i) Let TSF be the SQL-invoked routine identified by the specific name
of the to-sgl function associated with the result of R.

ii) Case:
1) If TSF is an SQL-invoked method, then:

A) If Risatype-preserving function, then let MAT be the

134

most specifictype of the value of the argument
substituted for the result SQL parameter of R; otherwise,
let MAT be CRT.
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B)  The General Rules of this Subclause are applied with a
static SQL argument list whose first element isthe value
returned by the invocation of:

MAT()

and whose second element is ERDI, and the subject
routine TSF.

2) Otherwise, the General Rules of this Subclause
with a static SQL argument list that ha

are'applied
ingle)SOL argument

<target specification>.
Replace General Rule 10) with:
10) Case:

a)

b) ~Otherwise, for each SQL parameter P; of R tha isan output SQL parameter or bothan input SQL
parameter and an output SQL parameter, let TS be the <target specification> of the corresponding
<SQL argument> A;.

Case:

i) If TSisa<host parameter specification>, then CPV; is assigned to TS according to the rules of

Subclause 9.1, “Retrieval assignment”.
ii) If TSisan <SQL parameter reference>, or a <column reference>, then CPV, is assigned to TS

according to the rules of Subclause 9.2, “ Store assignment”.
NOTE 157.1 — The <column reference> can only be a new transition column reference.
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34. Rationale: Ensure that the complete result set is available for scrollable cursors

Replace General Rulell) e) with:

11) e) Case:
i) If FRCN;isascrollable cursor, then let NXT;, 1£i £ RTN, be 1 (one).

ii) Otherwise, let NXT;,,1 £i £ RTN, be the ordinal number of the row of RS that would-be

retrieved if the following SQL -statement were executed:

FETCH NEXT FROM FRCN; | NTO .

35. Rationale: Allow information about warnings generated during eval uati
visible via GET DIAGNOSTICS.

Replace General Rule 12) d) with:

12) d) Set the value of the current transaction conditio & value of the current

transaction condition arealimit CAL in R
Insert thefollowing General Rule:

12)  d.1)

i)

1. Rationale:

Replace Syntax*‘Rule 3)
3) If <object name> specifies a <domain name>, <collation name>, <character set name>, <transliteration
name>, or <schema-resolved user-defined type name>, then <privileges> may ecify USAGE.

Otherwise, USAGE shall not be specified.

2. Rationale: Clarify that ALL PRIVILEGES and EXE CUTE can be specified for <object name> s that are

136

SQt=mvoked ToutiTes.

Replace Syntax Rule 7) with:
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7) If the object identified by <object name> of the <grant statement> or <revoke statement> is an SQL -

invoked routine, then <privileges> may specify EXECUTE; otherwise, EXECUTE shall not be
specified.

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

Replace Conformance Rule 9) with:

9) Without Feature F461, “Named character sets’, in conforming SQL language, ect name> shall
not specify CHARACTER SET.

10.6 <character set specification>

1. Rationale: Align Syntax Rules with the Concepts .

Replace Syntax Rule 3) with:

3) The <standard character set name>s shall include~SQL all those specified in

Subclause 4.2.4, “Named character
2. Rationale: Standardise terminology.

Replace General Rules 2), 3) and 4)as shown here:

2) A <standard charac i e gF a character set that is defined by a national or
international standard is defined by the gandard defining the character
set identified by |tha mé>. The default collation of the character set is defined

by the or<>f ters in tf ) dar and has the PAD SPACE characteristic.
lenfen

3) An<imp

ter repertoire of CSisimplementation-defined. The default
ether thecollation has the NO PAD characterigicor the PAD

4) afi acter'set name> identifiesa character set whose descriptor isincluded in some

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

Replace Conformance Rule 1) with:

1) Without Feature F461, “Named character sets”, conforming SQL Ianguage shall not contain a

l -y " s "
Llldl dU T XU SpaLItivatiut-—=.
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10.7 <specific routine designator>

1 Rationale Usethe correct RNE (< user-defined type name> instead of < uiser-defined type>)

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

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

2. Rationale: Correct namespace problems associated with methods used to initia ucted
structured type values.

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

<routine type> ::=
ROUTI NE
| FUNCTI ON
| PROCEDURE
| [ 1| NSTANCE |

<menmber name> ::=
{ <schema ¢
[ <data t

4. Rationale: Corr
structured typé

Replace incer ctIy used concept of data type identity of routine parameters with explicit reference to the
Syntax Rules of Subclause 10.14, “ Data type identity” . Allow the specification of a <method name> when a
methed)is being designated.

Replace Syntax Rule 3) with:

138

3) If a <member name> MN is specified, then:
) LE Aafs ot H HE P~ S ' + laall +£ M TLION LE
A) LIl USCT UCTTITICTU Ty DT TIAITTT: o SPTUITITU, LITCT routImc iy po ST opCUlITy Wi TTTULD LI

METHOD is specified, then <user-defined type name> shall be secified.

b) Case:
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i) If <routine type> specifies MET HOD, then <method name> shall be specified. Let SCN be the
implicit or explicit <schema name> of <schema-resolved user-defined type name>, let METH
be the <method name>, and let RN be SCN.METH.

ii) Otherwise, <schema qualified routine name> shall be specified. Let RN be the <schema
qualified routine name> of MN and let SCN be the <schema name> of MN.

c) Case:

i) If MN contains a <data type list>, then:

and thei-th <data type> in the <data type list> @
designator> identifies that SQL-invoked functi

CONSTRUCT OR is specified, then there shall be exactly one SQL -invoked
structor method of the type identified by <user-defined type name> whose
<method name> is METH such that for all i, the Syntax Rules of Subclause 10.16,
‘‘Datatypeidentity’’, when applied with the declared data type of itsi-th SQL
parameter in the unaugmented <SQL parameter declaration lig> and thei-th <data
type> in the <data type list> of MN, are satisfied. The <specific routine designator>
identifies that SQL-invoked constructor method.

C) Otherwise, there shall be exactly one instance SQL-invoked method of the type
identified by <user-defined type name> whose <method name> is METH such that for
all i, the Syntax Rules of Subclause 10.16, ‘‘ Data type identity’’, when applied with

the declared data type of itsi-th SQL parameter in the unaugmented <SQL parameter
declarationlist> and thei-th <data type> in the <data type list> of MN, are satisfied.
The <specific routine designator> identifies that instance SQL-invoked method.
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4) If <routine type> specifies ROUTINE, then there shall be exactly one SQL-invoked routine
in the schemaidentified by SCN whose <schema qualified routine name> is RN such that
for all i the Syntax Rules of Subclause 10.16, ‘‘Data type identity’’, when applied with the

declared type of 1tsi-th SQL parameter and the I-th <data type> in the <data type list> of
MN, are satisfied. The <specific routine designator> identifiesthat SQL-invoked routine.

ii) Otherwise:
1) If <routine type> specifies FUNCTION, then there shall be exactly erne SQL -invoked

function in the schema identified by SCN whose <schema qualified routine name>'is RN.
The <specific routine designator> identifies that SQL-invokeg/furictign

2) If <routine type> specifies PROCEDURE, then there shall
procedure in theschemaidentified by SCN whose <sghem

The <specific routine designator> identifies that SQL\nvokedygrocedure

N

3) If <routine type> specifies METHOD, then

the schema identified by SCN whose <schema qualified routine name> is RN. The
pecific’routine designator> identifies that SQL-invoked routine.

6. Rationalé: Correct namespace problems associated with methods used to initialize newly-constructed
structuted type values.

Replace-Syntax Rule 4) with:
4) If FUNCTION is specified, then the SQL-invoked routine that is identified shall be an SQL-invoked

function thatis not an SQL-invoked method. If PROCEDURE is specified, then the SQL-invoked
routine thatis identified shall be an SQL -invoked procedure. If STATIC METHOD s specified, then

the SQL-invoked routine that is identified shdl be a g¢atic SQL-invoked method. If CONSTRUCTOR
METH OD is specified, then the SQL-invoked routine shall be an SQL-invoked constructor method. If
INSTANCE M ETHOD is specified or implicit, then the SQL-invoked routine shall be an instance
SQL-invoked method. If ROUTINE is specified, then the SQ L-invoked routine that is identified is
either an SQL-invoked function or an SQL-invoked procedure.
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10.8 <collate clause>

1. Rationale: Standardise terminology.
Replace the Function with:

Specify a default collation.

10.12 Execution of triggers

1. Rationale: Addressrequirement for multiple diagnostics areas
Insert thefollowing General Rule:

4) a.0) areas" are applied,

2. Rationale: Editorial.
Replace General Rule 4) b) with:

4 b

6) M/the call type data item has a value of -1 (indicating “open call”), then P is executed with alist of EN
parameters PD; whose parameter names are PN; and whose values are set as follows:

a) Depending on whether the language of R specifies ADA, C, COBOL, FORTRAN, MUMPS,
PASCAL, or PLI, let the operative data type correspondencestable be Table 18, “ Data type
correspondences for Ada”, Table 19, “Data type correspondences for C”, Table 20, “Data type

correspondences for COBOL”, Table 21, “D ata type correspondences for Fortran”, Table 22, “Data
type correspondences for MUMPS’, Table 23, “Datatype correspondences for Pascal”, or Table
24, “Datatype correspondences for PL/I", respectively. Refer tothe two columns of theoperative
data type correspondences table asthe “ SQL data type” column and the “host data type” column.
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b) For i varying from 1 (one)to EN, the<data type> DT, of PD, is the data type listed in the host data
type column of the row in the data type correspondences table whose value in the SQL data type
column corresponds to the data type of ESP;.

c) Thevalueof PD; is set to the value of ESP;.

Replace General Rule 8) a) with:

8) a) P isexecuted with alist of EN parameters PD; whose parameter names are PN,and whose.values

are set as follows:

i) Depending on whether the language of R specifies ADA, C, COBO 2 UM PS,
PASCAL, or PLI, let the operative data type correspondencestable be atype
correspondences for Ada”, Table 19, “Data type correspend . “Datatype
correspondences for COBOL", Table 21, “Data type corre g S(tran”, Table 22,

“Data type correspondences for MUMPS”, Table
or Table 24, “Data type correspondences for PL

i)

8) b) iii) Otherwi
Replace General Ru

9)

24, “Datatype correspondences for PL/I”, respectively. Refer tothe two columns of the operative
data type correspondences table asthe “SQL data type” column and the “host data type” column.

b) For i varying from 1 (one)to EN, the<data type> DT, of PD; is the data type listed in the host data
type column of the row in the data type correspondences table whose value in the SQL data type
column corresponds to the data type of ESP;.
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c) Thevalueof PD;is set to the value of ESP;.
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10.14 Data type identity

1 Rationale: The requirement that the data type identity should subsume data type compatibility is not

enforced.

Replace all the Syntax Rules of this Subclause with thefollowing:

1)
2)
3)

4)

5)
6)
7

8)

9)

10)

11)

Let PM and P be the two data typesspecified in an application of this Subclause.

PM and P shall be compatible.
If PM is acharacter string type, then the length of PM shall be equal ta

If PM is an exact numeric type, then the precision and scale of P
scale P, respectively.

b)_-het DTFRM; and DTFP; be the data type of i-th field of PM and P, respectively. For i varying from
1 (one) to N, the Syntax Rules of this Subclause are applied with DTFPM; and DTFP; as the two
data types.
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11.1 <schema definition>

1 Rationale Remove redundantitem <qgrant role statement> is definedin <qgrant datement>

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

<schema el ement> ::=
<tabl e definition>
| <view definition>
| <domain definition>
| <character set definition>
| <collation definition>
| <translation definition>
| <assertion definition>
| <trigger definition>
| <user-defined type definition>
| <schema routine>
| <grant statement>
| <role definition>
| <user-defined cast definition>
| <user-defined ordering definit
| <transform definition

2. Rationale: Correct the references to schema
Replace General Rules 1) with:
1) A <schema definition

a) A schemang Hat. i to theexplicit orimplicit <schema name>.

b) A sch it P i ifierthat’isequivalent to the explicit or implidt <authorization
identifier®

Delete Geperal' Rule 4).
3. _Rationale: Remove redundant and misleading Conformance Rules.

Belete Conformance Rules 1), 2), 4), 5), 6), 7), 9) and 11).

144
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4. Rationale: Specify explicitly the implication that F451, "Character set definition” depends on F461, "Named
character sets" .

Replace Conformance Rules 8) with:

8) Without Feature F461, “Named charecter sets”, a <schema character set specification> shall not be
specified.

11.2 <drop schema statement>

1. Rationale: DROP ASSERTION statement now requires CASCADE.
Replace General Rule 4) with:

4) Let A be the <constraint name> included in the descriptor of &
<drop assertion statement> is efectively executed:

. The following

DROP ASSERTI ON A CASCADE
2. Rationale: Standardise terminology.
Replace General Rule 5) with:

5)

3. Rationale: It isipposs
<schema nam@
Replace General Rule 11

11) e whose routine descriptor includesan SQL routine body that

of S. Let SN be the <specific name> of R. The following <drop routine

4. Rationale\Corre e references to schema which do not treat it as a descriptor.
ReplacéGeneral Rule 13) with:

18) Sisdestroyed.
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11.3 <table definition>

1 Rationale Incorred symbol in syntax substitutefor <like dause>

146

Replace Syntax Rule 6) b) with:
6) b) Let nt be the number of columnsin T1. Let C;, 1 (one) £ i £ nt, be the columns of T1, in the order
in which they appear in T1, let CN; be the column name included in the column descriptor/of ‘C,,

and let DT; be the data type included in the column descriptor of C;. Let CP

CN, DT,

If ntis greater than 1 (one), then let CD; ,2 £ i £ nt, be:

,CN; DT,
NOTE 169 — <column constraint>sare not included'in ok 3 Btraint>s are effectively

2. Rationale: Recognise that unique constrai
Replace Syntax Rule 7) g) with:

7) g Thereshall exist

3. Rationale: Remowe the
correspondin :

9) For every <columnoptions> CO, <column name> shall be equivdentto the <column name> specifiedin some
<column definition>RCD implicitly or explicitly contained in TD and shall not refer to an inherited column of
T. Distinct <column options>s contained in TD shall specify distinct <column name>s.

a) If CO specifiesa <scopeclause> SC, then let CURITIBA be the <column name> contained in RCD
followed in turn by the <data type> or <domain name> contained in RCD, SC, the <default clause> (if

by CURITIBA.
b) If CO specifies<default clause> DC, then let CURITIBA be the <column name> contained in RCD

followed in tum by the <data type> or <domain name> contained in RCD, DC, and every <column
constraint definition> contained in RCD. RCD is replaced by CURITIBA.
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C) If CO specifies anon-empty list CCDL of <column constraint definition>s, then let CURITIBA be the
<column name> contained in RCD followed in turn by the <data type> or <domain name> contained in
RCD, and the <default clause> (if any) contained in RCD, CCDL. RCD isreplaced by CURITIBA.

4. Rationale: Incomplete rule—should prohibit <column definition>s as well as <like clause>s and replace the
use of incorrect tags.

Replace Syntax Rule 10) a) with:

10) a) The <user-defined type name> simply contained in <user-defined type> s ify ‘astructured
type ST. Let the <table element lig>, if spedfied, be TEL.

Replace Syntax Rule 10) b) with:
10) b) TEL shall not contain a<likeclause> or a <column definition

5. Rationale: Replaceincorrect tags and other text.

Replace Syntax Rule 10) d) ii) with:

10)  d)

iv) Case:

1) If AD describes an inherited attribute | A, and the descriptor of the direct supercolumn of 1A
includes a <collation name> COLIN, thenCC is‘‘COLLATE COLIN"".

2) If AD describes an inherited attribute I A, and the descriptor of the direct supercolumn of 1A

does not include a<collation name>, then CC is a zero-length string.
3) If AD includesa <collation name> COLIN, then CC is‘‘COLLATE COLIN"".

4) Otherwise CC is a zero-length string.
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If <table element list> TEL is specified and contains a <table element> that is not a <column
definition>, then TEL2 is a <comma> followed by those <table elements> of TEL that are not
<column definition>s the members of each adjacent pair being separated by a <comma>;

otherwise TELZ2 Is a zero-length string.
6. Rationale: Align the rules with the BNF in the Format,
Replace Syntax Rule 16) with:

16) If TEL1 contains a <column options>, then TD shall specify OF <user-defined and any-<column
definition> shall be contained before the first <column options>.

7. Rationale: Align the ruleswith the BNF in the F ormat.
Replace Access Rule 4) with:

4) If “OF <user-defined type>" is specified, then the applicable p
ST.

8. Rationale: Editorial - typographical error.
Replace General Rule 3) with:
3) For each <column options> CO, if GO contansga aclause> SC, thenlet CD be the column

9. Rationale Correct th

Replace General R 1) W

5 1) If TEMPQ

10. Ratienale: Clean up typed table insertability property for non-instantiable types.
Insert/thefollowing General Rule;

5) 1.1) Case:

148

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

Case:
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1) If the data type descriptor of R indicates that R is instantiable, then an indication that T is
insertable-into.

2) Otherwise, anindication that T Is not Insertable-into.
11. Rationale: Correct privileges for <temporary tables>s.
Replace General Rule 8) with:

8) A set of privilege descriptors is created that define the privilegesINSERT, S

12. Rationale: Editorial.

Replace General Rule 10) with:

10)
data type> is the declared type of C.
the order of their ordinal positioninT.
13. Rationale: Permittables g eature S043, “ Enhanced reference types” .

Replace Conformance Rulé

5) Without re S etypes”, a <self-referencing column specification> shall
specify S R

11.4 <column de

1. RationaleX\Provi Si ax Rules for comparison operations.

UD-EC-ordefed or UDT-NC-ordered, then REFERENCES ARE CHECKED shall not be gecified.
2. Rationale Syntax Rule 13) should not applyto <array specification>.

Replace Syntax Rule 13) with:

13) If <datatype> simply contains a <row type>, or a <path-resolved user-defined type name> that

Taentifies a user-defimedtyp e Uescriptor Wose degree 1S greater tham 0 (Zero), them et CDTD be the
descriptor associated with that <row type>, or <path-resolved user-defined type name>, respectively.
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3. Rationale: Provide consistent Conformance Rules for comparison operations.

Insert thefollowing Conformance Rule:

7) Without Feature S024, “Enhanced structuredtypes”, if <datatype> is a <reference type> thatidentifies
areference type that is ST-ordered, then REFERENCES ARE CH ECKED shall not be specified.

4. Rationale: Add a missing (but inferable) Conformance Rules.

Insert thefollowing Conformance Rule:

10)  Without Feature S041, “Basic reference types”, conforming SQL |angyéges
<reference scope check>.

11.5 <default clause>

1. Rationale: Ensure that only appropriate datetime literals car
Replace Syntax Rule 4)a)vi) with:

4 a) vi)

3)

1. Rationale: Proy
Replace Syntax.Rule

1) The declared type of no column identified by any <column name> in the <unique column list> shal be
LOB-ordered, array-ordered, UDT-EC-ordered, or UDT-NC-ordered.

2. Rationale: Provide consistent Conformance Rules for comparison operations.

Insert thefollowing Conformance Rule:

150

3) Without Feature S024, “Enhanced structuredtypes”, the dedared type of no column identified by any
<column name> in the <unique column list> shall be of ST-ordered declared type.
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11.8 <referential constraint definition>

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

3) b) i) For agiven row in the referenced table, every matching row for that given row that is a
matching row only to the given row in the referenced table for the referential constraiptisa
unique matching row. For a given row in the referenced table, a matching for that'given
row that is not a unique matching row for that givenrow for the refexgnti straint is a non-
unique matching row.

2. Rationale: Provide consistent Syntax Rules for comparison operations.
Insert thefollowing Syntax Rule:

8.1) Noreferendng columnshall have a dedared type that j D) -oxdéred, UDT-EC-
ordered, or UDT-NC-ordered.

3. Rationale: referential constraints should
Insert thefollowing Syntax Rule:
8.2) There shall not be corresponding cghstit
declared type of the

zone and the other i

4, Rationale: Provide the

trigger and trani ion
Insert thefollowing e

6.1)

as-sukj ect table, then

pecifies CASCADE, then old transition table is initialized as empty table and
F on CTEC.

tefule> specifies SET NULL or SET DEFAULT, or if <update rule> specifiesCASCADE,
SET NULL or SET DEFAULT, then old transition table and new transition table are initialized as
empty table and associated with F on CTEC.

5~ Rationale: Provide the rule of construction of the value of transition variable.

Insert thefollowing General Rule:

7) a) i) 0) For each matching row, the value of its old transition variable is constructed by copying the
matching row.
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6. Rationale: Provide the rule of construction of the value of transition variable.

Insert thefollowing General Rule:

7) a) ii) 0) For every F, for each matching row in F, the value of its old transition variable is
constructed by copying the matching row, and the value of new transition variable is
constructed by copying the matching row and setting each referencing column in the row
being constructed to the null value.

7. Rationale: Provide the rule of replacement of row with new transition variable and or_of thevalue of
transition variable.

Replace General Rule 7) a)ii) 2) with:
7) a) ii) 2) For every matching row in every F:
A) The matching row is replaced by its ney

B)

The matching row is replaced by its new transition variable.
B) Theold transition variableisinserted into old transition table associated with F on
CTEC and the new transition variable is inserted into new transition table associated

with F on CTEC.

10. Rationale: Provide the rule of construction of the value of transition variable.

152

Insert thefollowing General Rule:

7) b) i) 0) For each unique matchingrow, the value of its old transition vaiable isconstructed by
copying the unique matching row.
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11. Rationale: Provide the rule of construction of the value of fransition variable.

Insert thefollowing General Rule:

7) b) ii) 0) For every F, for each uniquematching row inF, the value of its old transition variable is
constructed by copying the unique matching row, and the value of new transition variable
is constructed by copy ing the unique matching row and setting each referencing columnyin
the row being constructed to the null value.

12. Rationale: Provide the rule of replacement of row with new transition variable and or_of thevalue of
transition variable.

Replace General Rule 7) b)ii) 2)with:
7) b) i) 2) For every unique matching row in every F:
A) The unique matching row is replaced b

B)

The unique matching row is replaced by its new transition variable.

B) Theold transition variableis inserted into old transition table associated with F on
CTEC and the new transition variable is inserted into new transition table associated
with F on CTEC.

15. Rationale: Provide the rule of construction of the value of transition variable.

Insert thefollowing General Rule:
8) a) i) 0) ForeveryF, for each matching row in F, the value of its old transition variable is

constructed by copying the matching row, and the value of new transition variable is
constructed by copying the matching row and updating each referencing column in the row
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being constructed that is corresponds with a referenced column to new value of that
referenced column.

16. Rationale: Provide the rule of replacement of row with new transition variable and insertion of the value of
transition variable.

Replace General Rule 8) a) i) 2) with:

8) a) i) 2) For every matching row in every F:

A) The matching row is replaced by its new transition vari

B) Theold transition variableisinserted into old transitio

with F on CTEC. ‘

17. Rationale: Provide the rule of construction of the value of transiti
Insert thefollowing General Rule:

8) a ii) 1) A.0)

8)

YTEC and the new transition variable is inserted into new transition table
associated with F on CTEC.

19. Rationale: e rule of construction of the value of transition variable.

Insert thefollowing General Rule:

8) a) i) 2) A.0 For every F, for each matching row in F, the value of its old transition variable
is constructed by copying the matching row, and the value of new transition
variable isconstructed by copying the matching row and setting each
referencing column in the row being constructed thatis corresponds with a
referenced column to the null value.
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20. Rationale: Provide the rule of replacement of row with new transition variable and insertion of the value of
transition variable.

Replace General Rule 8) a)ii) 2) B) with:
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8) a) ii) 2) B) For every matching row in every F:

)  The matching row is replaced by its new transition variable.

1) Theold transition variable is inserted into old transition table associated with F
on CTEC and the new transition variable isinserted into new transition table
associated with F on CTEC.

21. Rationale: A foreign key can consist of several columns. Provide the rule of construgtion of the value of
transition variable.

Insert thefollowing General Rule:
8) a) iii) 0) For every F, for each matching row in F, the value of its©

constructed by copying the matching row and
being constructed that is corresponds with a

referencing column C1 in F that corresponds with the updated referenced column C2,
the value of its old transition variable is constructed by copying the matching row, and
the value of new transition variable is constructed by copying the matching row and
updating C1 in the row being congructed to the new value V of C2, provided that, in
all updated rows in the referenced table that formerly had, in the same SQL-statement,
that unique matching row as a matching row, the values in C2 have all been updated
to avaluethatis not distinct from V. Otherwise, an exception condition is raised:
triggered data changeviolation.

NOTE 253 — Because of the Rules of Subclause 8.2, ‘‘ <comparison predicate>'", on

which the definition of ‘‘distinct’’ relies, the valuesin C2 may hav e been updated to
values that are not distinct, yet are not identical. Which of these non-distinct valuesis
used for the cascade operation is implementation-dependent.
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24. Rationale: Provide the rule of replacement of row with new transition variable and insertion of the value of
transition variable.

Replace General Rule 8) b) 1) 2) with:
8) b) i) 2) For every unique matching row in every F:

A) The unique matching row is replaced by its new transitionvariable.

ted With’'F on
associated

B) Theold transition variableisinserted into old transition tabl g

CTEC and the new transition variable is inserted into ney

with F on CTEC.

25. Rationale: Provide the rule of construction of the value of transition vatiabke.

Insert thefollowing General Rule:

8) b) ii) 0) For every F, for each unique matching row in F that cotains axon-null value in the

Add following

8) b) -iii) 0) For every F, for each unique matching row in F that contains a non-null value in the
referencing column in F that corresponds with the updated referenced column, the value of
its old transition variable isconstructed by copying the unique matching row, and the value
of new transition variableis constructed by copying the matching row and setting that
referencing column in the row being constructed to thedefault value specified in the
General Rules of Subclause 11.5, “<default clause>".
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28. Rationale: Provide the rule of replacement of row with new transition variable and insertion of the value of
transition variable.

Replace General Rule 8) b)iii) 2) with:
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8) b) iii) 2) For every unique matching row in every F:

A) The unique matching row is replaced by its new transitionvariable.

B) Theold transition variableis inserted into old transition table associated with F on
CTEC and the new transition variable is inserted into new transition table associated
with F on CTEC.

29. Rationale: Provide the rule of insertion of the value of transition variable.

Add following General Rule:

associated with F on CTEC.
30. Rationale: Provide consistent Conformance Rules for comparisog
Insert thefollowing Conformance Rule:

6) Without Feature S024, “Enhanced structured types
declared type.

11.9 <check constraint definition>

5) The <seargh\co
<query -@a« that is

1. Rationale{Rembo

3)
2. Ratignhale: DROP ASSERTION statement now requires CASCADE.
Replace General Rule 3) with:

3) For every assertion A whose assertion descriptor includes a <search condition> that contains an
impacted dereference operation, let AN be the <constraint name> of A. The following <drop assertion
statement> s pffnr‘fi\/nly executed far every A without further Access Rule r‘hnr‘king'

DROP ASSERTI ON AN CASCADE
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11.17 <drop column definition>

1 Rationale: Remove nunneeded misleading text

Delete NOTE 193

Delete General Rule 2).

11.19 <drop table constraint definition>

1.

from a table constraint.

Replace Syntax Rule 4) with:

4)

), ~No trigger shall be dependent on TC.

Insert the following General Rules:

158

3.1) Let SN be the specific name of any SQL routine SR that is dependent on TC. The following <drop
routine staement> is effectively executed for every SR:
DROP SPECI FI C ROUTI NE sy CASCADE
3.2) Let CN be the constraint name of any constraint C that is dependenton TC. Let TN be the name of the

table constrained by C. The following <alter table statement> iseffectively executed for every C:
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ALTER TABLE TN DROP CONSTRAI NT cn CASCADE

3.3) Let AN be the assertion name of any assertion A that is dependenton TC. The following <drop

asSErtrorn statermerit> 1s effiectively execuied 10r every A.

DROP ASSERTI ON vN CASCADE

3.4) Let TN be the trigger name of any trigger T that is dependent on TC. The following <drop trigger
statement> is efectively executed for every T:

DROP TRI GGER TN

11.20 <drop table statement>

1. Rationale: Remove redundant and confusing references to assertion.des
Replace Syntax Rule 6) b) as follows:

6) b) The <search condition> of any constraint descri Heck constraint descriptor

included in the base table descriptor of T.

11.21 <view definition>

1. Rationale permit <lf-referencing column sp@t
Replace the Format for <view & :
<view el ement |i

<left paxenx
<view B> <yl ew element> }... ]

only option in <view element list>.

2.

3. Ratianale’ Correct syntax of syntactic substitution.
Replace Syntax Rule 8) e) with:
8) e) VD isequivalentto

CREATE VI EW <t abl e nane> AS

W TH RECURSI VE <t abl e nane> (<view colum Iist>)
AS (<query expression>)
SELECT <view colum [|ist> FROM <t abl e nane>
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Rationale permit < <elf-referencing column secification> as the only option in <view element list>.

Insert thefollowing Syntax Rule:

Replace Syntax Rule 21) e) with:

Replace Syntax Rule 21) i) with:

21) i) If <self-referencing column specification> is specified,

Replace Syntax Rule™2

20.1) <view element list> shall specify at most one <self-referencing column specification>.

Rationale: Replace incorrect non-terminal.

21) e) If <subview clause> is not specified, then <self-referencing column spécit vall be

specified.

i) <subview clause> shall not be specified.

ii) SYSTEM GENERATED shall not be spet;

Rationate

21) £)JY iv) Let MSV be the maximum superview of the subtable family of V. Let RMSV be the reference

type REF(MSV).
Case:

1) If RMSV has a user-defined representation, then let m be 1 (one).

160

2) Otherwise, RMSV has a derived representation. Let m be 0 (zero).
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7. Rationale: Replaceincorrect non-terminal.

Replace Syntax Rule 21) s) with:

21) s) |If <self-referencing column specification> is specified, then
Case:

i) If RST has a user-defined representation, then:

1) TQN shall have a candidate key consisting of a single column

2) Let SSbe the first <select sublist> in the <select list> of Q

ii) Otherwise, RST has a derived rep

that correspond to the attributes of the derived

ing of some subset of the underlying columns of C,,

1. sig references to assertion descriptor.

11.23 <domain de

1. Rationale: Exclude row types from domains.
Replace Syntax Rule 6) with:

6) <data type> shall be <predefined type>.
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11.30 <character set definition>

1 Rationale: Replace undefined non-terminals

Replace Syntax Rule 3) with:

3) The character set CSidentified by the <character set specification> contained in <character st source>
shall have associated with it a privilege descriptor that was effectively defined by the <grant statément>

GRANT USAGE ON CHARACTER SET c¢sn TO PUBLIC

where CSN is a <character set name> that identifies CS.
2. Rationale: Insist on applicability of the default collation.
Replace Syntax Rule 4) with:

4) If <collate clause> is specified, then it shall contain
descriptor CD included in the schemaidentified b
the <collation name>. The list of applicable chag
identifiesCS.

3. Rationale: Delete unnecessary and incorreg\
Delete General Rule 4).
4,

th aracter set definition" depends on F461, "Named

1. i : ecify’explicitly the implication that F451, "Character set definition” depends on F461, "Named

Replace Conformance Rule 1) with:

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

1 Rationale’ Standardise terminology

Replace the Function with:
Define a collation.

Replace Syntax Rule 6) with:

6) The collation identified by ECN shall be a collation whose descriptor in
name that is equivalent to that included in the descriptor of the charact
specification>.

Replace General Rule 1) with:

1) A <collation definition> defines a collation.

11.33 <drop collation statement>

1. Rationale: Standardise terminology.
Replace the Function with:
Destroy a collation.
Replace Syntax Rules 1)
1) Let C be

5)

11.35 <translation definition>

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

Replace Syntax Rule 5) with:

5) T <existing translieration names> 15 Specitied, themn.
a) The schemaidentified by theexplicit orimplicit schema name of the<tranditeration name> TN

contained in <transliteration source> shall include a transliteration descriptor whose transliteration
nameis TN.
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b) The character setidentified by SCSN shall have the same character repertoire and character
encoding form as the source character set of the transliteration identified by TN.

c) Thecharacter setidentified by TCSN shall have the same character repertoire and character
encoding form as thetarget character set of the transliteration identified by TN.

Replace General Rule 2) with:
2) A transliteration descriptor is created including the following:
— The name of the transliteration, TN
— The name of the character set, SCSN, from which it translates
— The name of the character set, TCSN, to which it transl ate:

— Anindication of how the transliteration is performed

11.36 <assertion definition>

1. Rationale: Use thecorrect definition of {
Replace Syntax Rules 6) and 7) with:

6) e expression>, <query specificaion> or

1. Rationale: cap a encies gn functional dependencies deduced from an assertion; also, an

SERT\ ON <constraint name> [ <drop behavi or> ]
Replace Syntax Rule 3) with:
3) If <drop behavior> is not specified, then REST RICT is implicit.

3.1) If RESTRICT is specified orimplied, then AN shall not be referenced in the SQL routine body of any
routine descriptor.

164

3.2) If QSisa<query specification> that contains a column reference to a column C in its <select list> that
is not contained in a <set function specification>, and if G isthe set of columns defined by the
<grouping column reference list> of QS, and if the assertion A is needed to conclude that G =+ Cisa
known functional dependency in QS, then QSis said to be dependent on A.
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3.3) If Visaview that contains a <query specification> that is dependenton A, thenV is said to be
dependent on A.

3.4) It Risan SQL routine whose <SQL routinebody> contains a <query specfication> that Is dependent
on A, then Ris said to bedependent on A.

3.5) If Cisaconstraint or assertion w hose <search condition> contains a <query specification> that is
dependent on A, then C is said to bedependent on A.

3.6) If Tisatrigger whose triggered action contains a <query specification> that ig depend
is said to bedependent on A.

ent onA, then T

3.7) If RESTRICT is specified orimplicit, or <drop behavior> is not specifre
a) No table constraint shall be dependent on A.
b) No view shall be dependent on TC.
¢) No SQL routine shall be dependenton TC
d)

€)

2.2)

2.3)

2.4) .SLet AN2 be the assertion name of any assertion A that is dependenton A. The following <drop assertion
Statement> is effectively executed for every A:

DROP ASSERTI ON An2 CASCADE

2.5) Let TN be the trigger name of any trigger T that is dependent on A. The following <drop trigger

statamants ic offactivaly avacititad faor avans T-
REeRt——+S-Ee6tHery GHtee+o—eV-ehf——
DROP TRI GGER TN

Insert thefollowing Conformance Rule:
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2) Conforming SQL language shall not contain an <drop assertion staement> that contains a <drop
behavior>

11.38 <trigger definition>

1. Rationale: Clarify that the subject table of a <trigger definition> cannot be a declared local temporary
table.

Replace Syntax Rule 5) with:

5) T shall be a base table that is not a declared local temporary table.

2. Rationale: Provide missing Access Rule.
Insert thefollowing Access Rule:

3) If an <old or new values alias> has been specified, then or A shall include

SELECT on T.
3. Rationale: Editorial.
Replace Conformance Rule 1) with:

1) Without Feature T211, “Basic trigg COR

<trigger definition>.

ing SQL language shall not contain a

1. Rationale: Co
generatedvia

[
<fipal i
[ “<ref erelice type specification> ]
[)<ref cast option> ]

[ <cast option> ]

[ <method specification |list>]

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

<user-defined repr esentatigon> = REE S| NG <pr edefined t ype
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2. Rationale: Correct namespace problems associated with methods used to initialize newly-constructed
structured type values. Correct use of <specific name> for method specifications by replacing with < specific
method name>.

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

<partial nmethod specification> ::=
[ INSTANCE | STATIC | CONSTRUCTOR ] METHOD <met hod name>
<SQL parameter decl aration |ist>
<returns cl ause>
[ SPECI FI C <specific method name> ]

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

In the Format, replace the production for <method charaderistic> with:
<met hod characteristic> ::=
<l anguage cl ause>
<parameter style clause>
<determ nistic characteristic>

I

|
| <SQL-data access indication>
| <null-call clause>

4. Rationale: Correct use of <specific name> f¢ ificati repladng with <specific method

fied identifier>

Replace Syntax_F
5) g). _Af <cast to source> is specified, then let FNSDT be <cast to sourceidentifier>; otherwise, the
Syntax Rules of Subclause9.7, ‘* Type name determination’’, are applied to SDT, yielding an

<identifier> FNSDT.

7. Rationale: Prohibit atypefrombeing a proper supertype of itself.

Insert thefollowing Syntax Rule:

6) i) i.0) <supertype name> shall not be equivalent to UDTN.
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8. Rationale: Remove unneeded rule during process of correcting the oversight in recursive type definition.
Move check to <attribute definition>.

Delete Syntax Rule 6) g) and associated NOTE 225.

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

Replace Syntax Rule 6) i) i) with:

6) i) i) LetBT be<predefined type>. BT is therepresentation type of the/f eferenci
Insert thefollowing Syntax Rule:

6) k) iii.1) If the user-defined type descriptor of SST indicates that the refegencing tyeof SST has a

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

Replace-Syntax Rule 7) a) with:

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

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

Delete Sy ntax Rule 7) b) i)
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12. Rationale: Correct namespace problems associated with methods used to initialize newly-constructed
structured type values.

Delete Sy ntax Rule 7) b) 11)

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

Replace Syntax Rule 7) b) iii) with:

7) b) iii) If MS does not specify INSTANCE, CONSTRUCTOR or STATI
implicit.

14. Rationale: Correct namespace problems associated with methods used
structured type values.

Insert thefollowing Syntax Rule:
7N b

iv.1) If MS specifies CONSTRUCTOR, then

name>.

7)
metho name> whose <schema name> is equwaJ entto SN is |mpI|C|t

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

7) b) viii) The schemaidentified by the explicit or implicit <schema name> of the <specific method

name> shall not include a routine descriptor whose specific name is equivalent to <specific
method name> or a user-defined type descriptor that includes a method specification

descriptor whose specific method name is equivalent to <specific method name>.
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16. Rationale: Remove the anomaly in <SQL parameter name>s.

Replace Syntax Rule 7) b) ix) with:

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

2) No <SQL parameter name> contained in PDL; shall be equivalent

17. Rationale: Correct namespace problems associated with methods used to initiakl ; Sttucted
structured type values.

Insert thefollowing Syntax Rule:

7) b) xiii) 1.1) Both MS and M S, either specify CON STR
CONSTRUCTOR.

18. Rationale <method characteristic> should not include <
Replace Syntax Rule 7) b) xv) 1) with:

7) b) xv) 1) The <method characteristrs afrhost one <language clause>, at most
deterministic characteristic>, at most one

7) b) xv)

20. Rationale <me sterisic> shovld not include <transform group specification>.

21. Rationale ypethod haracteristic> should not include <transform group specification>.
Delete Syntax-Rule 7) b) xv) 6) B) 11)

22. Rationale: The determination of conflicting methodsshould be based on data type compatibility rather than
on data type identity.

Replace Syntax Rule 7) b) xv) 7) D) with:

7) b) xv) 7) D) Forjvarying from 1 (one)to N;, the declared type of PCM§and the declared type of
PMS; are compatible.
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23. Rationale: Correct namespace problems associated with methods used to initialize newly-constructed
structured type values.

Insert thetollowing Syntax Rule:
7) b) xv) 7) D.1) MS does not specify CONSTRUCTOR.

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

Replace Syntax Rule 7) b) xv) 10):

7) b) xv) 10)

B)

C)

If F is not a static method, then the declared type of i-th SQL parameter
of F.

i) Otherwise, the declared type of the(i-1)-th SQL parameter of F.

25. Rationale! Correct namespace problems associated with methods used to initialize newly-constructed
strdctired type values.

Replace Syntax Rule 7) b) xvi) 1) with:

7) b) xvi) 1) MS shall not specify STATIC or CONSTRUCTOR.

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

Insert thefollowing Syntax Rule:
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7) b) xvi) 3) D.1) Thedescriptor of COMSshall not include an indication that STATIC or
CONSTRU CTOR has been specified.

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

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

7) b) xvi) 5) COMSshall not be the corresponding method specification of amutator or observer

function.

28. Rationale: For overriding method specifications, provide missing syntax rul » ‘ locator
indication> in <SQL parameter declaration list>s. Also provide missing syn
parameter names are properly aligned with the parameter names of the
corresponding original method specification.

Replace Syntax Rule 7) b) xvi) 6) with:

7) b) xvi) 6) Forjranging from 1 (one) to N;, al| of theYollow
A) If thePOV

B) 8
S\that.iseguivalent to PNM2.

@j
If the POVM S contai <tQcator indication>, then PCOMS contains a <locator

A) |f RCOMSis auser-defined type, then:

1 Let a candidate overriding method specification COVRM Sbe a method
specification that is included in the descriptor of a proper supertype of
UDT, such that the following areall true:

172

1) The <method name> of COVRMSand MN; are equivalent.

2) COVRMSand MS have the same number of SQL-parameters N;.
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3) Let PCOVRMS, 1 (one) <=i <= Ni, be thei-th SQL parameter in the
unaugmented SQL parameter declaration list of COVRMS Let POVMS, 1
(one) <=i <= N;, be thei-th SQL parameter in theunaugmented SQL

parameter declaration list of MS.

4) Forivarying from 1 (one) to N;, the Syntax Rules of Subclause 10.16,
‘‘Datatypeidentity’’, are applied with the declared type of PCOVRMS
and the declared type of POVMS.

1) Let NOVMShbe the number of candidate overriding methqd specifications.
For i varying from 1 (one) to NOVMS ROV btype of the
<returns data type> of i-th candidate overydi ifcation.

B) Otherwise, the Syntax Rules of Subclause 20
applied withRCOMSand ROVMS

30. Rationale Do notallow digind types to specify <ref cast optjon>.
Insert thefollowing Syntax Rule:

7

.FNSDT ( UDTP UDTN )

XST ( UDTN AS SDT )
| ON SN.FNSDT ( UDTN )
AS ASS| GNVENT

CREATE CAST ( SDT AS UDTN )
W TH FUNCTI ON SN. FNUDT ( SDT )
AS ASSI GNVENT

CREATE TRANSFORM FOR UDTN

FNUDT ( FROM SQL W TH FUNCTI ON SN.FNSDT ( UDTN ),
TO SQL W TH FUNCTI ON SN.FNUDT ( SDT ) )

where: SN is the explicit or implicit <schema name> of UDTN; RV1 is an implementation-
dependent <v alue expression> such that for every invocation of SN.FNUDT with argument value
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AV1, RV1 evaluates to the representation of AV1 in the data type identified by UDTN; RV2is an
implementation-dep endent <value ex pression> such that for every invocation of SN.FNT with
argument value AV2, RV2 evaluates to the representation of AV2 in the datatype SDT, and SDTP

and UDTP are <SQL parameter name> arbitrarily chosen.

32. Rationale: Provide appropriate declarations for the system-generated ordering for distinct type whose
source typeis LOB. Change the second function definition to define an SQL -invoked r egular function, net a
method.

Insert thefollowing General Rule:
1) c) Case:

i) If SDTisnot alarge object type, then the following SQL
Access Rule checking:

CREATE ORDERI NG FOR UDTN
ORDER FULL BY
MAP W TH FUNCTI ON FNSDT ( UDTN )

ports Feature T042, “ Extended
ig executed without further Access

This SQL-invoked function is the constructor function for UDT.

34.( Rationale: Correct the <SQL-invoked routine> statement that specifies SN.FNTYP and correct the last
<user-defined cast definition>. Correct the specification of implicit generation of cag functionswhen
referencevalues aregenerated via < user-defined representation>.

—Reptace Genera-Rute 2y Ty wittT

2) c) If <user-defined representation> is specified or if <subtype clause> is specified and the user-
defined type descriptor of the direct supertype of UDT indicates that the referencing type of the
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direct supertype of UDT has a user-defined representation, then the following SQL-statements are
executed without further Access Rule checking:

CREATE FUNCTION SN, FNRET ( BIP BT )
RETURNS REF ( UDTN )
LANGUAGE SQL
DETERM NI STI C
STATI C DI SPATCH
RETURN RVI

CREATE FUNCTI ON SN. FNTYP ( UDTNP REF( UDTN ))
RETURNS BT
LANGUAGE SQL
DETERM NI STI C
STATI C DI SPATCH
RETURN RV2

CREATE CAST ( BT AS REF ( UDTN ) )
W TH FUNCTI ON SN. FNREF ( BT )

CREATE CAST ( REF( UDTN ) AS BT )
W TH FUNCTI ON sSn. FNTYP ( REF( UDT]

data type descriptor of SDT.

mplicit generation of cast functions when reference values are
esentation>.

1) If <user-defined representation> is specified, then an indication tha the referencing type of
UDT has a user-defined representation and the data type descriptor of the representation
type of the referencing type of UDT.

2) If <derived representation> is specified, then an indication that the referencing type of
UDT has a derived representation, and the attributes specified by <list of attributes>.

3) Otherwise, an indication that the referencing type of UDT has a system-defined
representation.
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37. Rationale: Ordering form and category for a gructured type.

Insert the following General Rules:

5) f) v.1) Theordering form NONE.
v.2)  The ordering category STATE.

38. Rationale: Correct the specification of implicit generation of cast functions when refgrence values.are

generated via <user-defined representation>.

Insert thefollowing General Rule:

5 f) v.3)

Case:

39. Rationale: Cor, nal
structured typealye,

name>>
Replace General-Rul
5) g) iv) The <specific method name> of ORMS.
41\ Rationale <method characteristic> should not include <transform group specification>.

Delete General Rule 5) g) x)

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

Replace General Rule 5) g) xii) with:
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5) g) xii) Anindication of whether the method possibly modifies SQL data, possibly reads SQL-data,
possibly contains SQL, or doesnot possibly contan SQL.

43. Rationale: Correctuse of <specific name> for method specifications by replaang with <specific method
name>.

Replace General Rule 5) h)iii) with:

5) g) iii) The <specific method name> of OVMS.

44. Rationale: Supply the missing rules for checking the <returns data type> of ove
Replace General Rule 5) h)iv) with:

5) h) iv) The <SQL parameter declaration list> contained in OVMS (augne
first parameter with parameter name SELF).

a gé the implicit

45. Rationale: Supply the missing rules for checking the <retuyhs data of overxjding methods.
Replace General Rule 5) h) vii) with: Q
5) h) vii) The <returns data type> of\QV

46. Rationale <method characteristic> shoutd not inclbude ‘orm group specification>.

Delete General Rule 5) h)ix)

1.

6.1) ~ DT shall not be based on UDT.

NOTE 229.1 — The notion of one datatype being based on arother data type is defired in Subclause 4.1, “Data
types’.

2. Rationale: Raise more appropriate exception.

Replace General Rule 7) with:

7) An SQL-invoked method MF is created whose sgnature and result data type are as given in the
descriptor of the original method specification of the mutator function of A. Let V beavalueinUDT
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and let AV beavalueinDT. If Visthe null value, then the invocation V.AN(AV) of MF raises an
exception condition: data exception — null value substituted for mutator subject parameter; otherwise,
the invocation V.AN(AV) returns V2 such that V2.AN() = AV and for every other observer function ANX

of UDT, VZ.ANX() =V.ANX(.

11.43 <add attribute definition>

1. Rationale: Correctoversight in rules for recurdve type definition.

Replace Syntax Rule 3) with:

3) The declared type of a column of abasetable shall not be SPRD, SB
2. Rationale: Correctoversight in rules for recurdve type definition.
Replace Syntax Rule 4) with:

4) The declared type of a column of abasetable shall

11.44 <drop attribute definition>

1. Rationale: Editorial.
Replace Syntax Rule 4) with:

4)

5) 6lumn of any base table shall not be SPRD, SBRD, SPAD, or SBAD.

3. Rationale: ight in rules for recursve type definition.

Replace Syntax\Rule 6
6) The declared type of any column of any base table shall not be based on D.

4 “Rationale: Remove redundant and confusing references to assertion descriptor.

Replace Syntax Rule 8) a) iii) as follows:

8) a) iii) The <search condition> of any constraint descriptor.
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5. Rationale: Remove redundant and confusing references to assertion descriptor.

Replace Syntax Rule 8) d) iii) as follows:

8) d) iii) The <search condition> of any constraint descriptor.
6. Rationale: Dependency on a user-defined ordering requires only the existence of the ordering..

Replace Syntax Rule 8) c) with:

8) c) R1 or R2 shall not be the ordering function in the descriptor of any use

11.45 <add original method specification>

1. Rationale: Correct namespace problems associated with methods 4Seq to
structured type values.

wly-cohstructed

Delete Syntax Rule 4)

2.  Rationale: Correct namespace problems associated
structured type values.

Delete Syntax Rule 5)

3. Rationale: Correct namesp

6.1)

Mrnsdata type> shall specify DN.
c.2)y'D shall He a structured type.
d) PORMSspecifies an SQL-invoked constructor method.

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

Reptace Symtax Rute 9y with:

9) Case:
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a) If PORMSdoes not specify <specific method name>, then an implementation-dependent <specific
method name> is implicit whose <schema name> is equivalentto SN.

b) Otherwise:
Case:

i) If <specific method name> contains a <schema name>, then that <schema name> shall e
equivalent to SN.

ii) Otherwise, the <schemaname> SN is implicit.

name is equivalent to <specific method name>.
5. Rationale <method characteristic> should not include <ty4
Replace Syntax Rule 10) with:

10) sh one <parameter style dause>, at most one

essindi€ation>, and at most one <null-call

8 <returns clause> shall not specify a <result cast>.

ii) Otherwise:
1) If <parameter style clause> is not specified, then PA RAM ETER STYL E SQL isimplicit.
2) If a<result cast> is specified, then let V be some value of the <data type> specified in the

<result cast> and let RT be the <returnsdata type>. The following shall be valid according
to the Syntax Rules of Subclause 6.22, “<cast specification>":

CAST (VASRT)

3) If <result cast from type> RCT simply contains <locator indication>, then RCT shall be
either binary large object type, character large object type, array type, or user-defined type.
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c) If <deterministic characteristic> is not specified in MCH, then NOT DET ERM INISTIC isimplicit.

d) If <SQL -data access indication> is not specified, then CONTAINS SQL isimplicit.

e) If <null call clause> is not specified in MCH, then CALLED ON NULL INPUT isimplicit.
6. Rationale: Remove the anomaly in <SQL parameter hame>s.

Replace Syntax Rule 11) with:

11)  No two <SQL parameter nhame>s contained in MPDL shall be equivalent.
11.1) No <SQL parameter name> contained in MPDL shall beequivalent to

7. Rationale: Correct namespace problems associated with methods used Yo initi &
structured type values and the deter mination of conflicting methads sheuld b& ased oh data type
compatibility rather than on data type identity.
Replace Syntax Rule 15) with:

15) Case:

a)

i) MN and the method name included in the descriptor of CM S are equivalent.

ii) MPDL and the unaugmented SQL parameter list of CMS have the same number N of SQL
parameters.

jii) Let PCMS. 1 (one) £ £ N, bethej-th SQL parameter in the unaugmented SQIl_parameter
declaration list of CMS. Let PMS;, 1 (one) £ j £ N, be thej-th SQL parameter in the
unaugmented SQL parameter declaration list MPDL.

iv) For j varying from 1 (one)to N the declared type of PCM§ and the declared type of PMS are
compatible.
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v) CMSand ORMSeither both are instance methods or one of CMSand ORMSis a static method
and the other is an instance method.

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

Replace Syntax Rule 18) with:

18) If PORMSdoes not specify STATIC or CONSTRUCTOR, then there shall be L-invoked
function F that satisfies all the following conditions:

a) Fisnot an SQL-invoked method.

b) The <routine name> of F and RN have equivalent <qualified rdentifi
¢) F has AN SQL parameters.

d) D isasubtype or supertype of the declared type of the fir

9. Rationale: Correct namespace problems a
structured type values.

Replace General Rule 1 b) withy

1) b) Anindicati

10. Rationale: Co u
name>.

12. Rationale! Clarify the semanticsof SQL-data access indication.

Replace~General Rule 1) n) with:

1) n) Anindication of whether the method possibly modifies SQL data, possibly reads SQL-data,
possibly contains SQL, or doesnot possibly contan SQL.

13. Rationale: Createtable/method privileges for tables defined on the subject type of the method being added.
Insert thefollowing General Rule:

2.1) Let N be the number of table descriptors that include the user-defined type name of a subtype of D.
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For i varying from 1 (one) to N,

a) Let TN; be the <table name> included in thei-th such table descriptor.

b) For every table privilege descriptor that specifies TN; and a privilege of SELECT, a hew
table/method privilege descriptor is created that specifies TN;, the same action, grantor, and
grantee, and the same grantability, and the <specific method name> contained in ORMS.

11.46 <add overriding method specification>

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

Replace Syntax Rule 2) with:

2) Let POVM Sbe the <partial method specificaion> immediate
specify STATIC or CONSTRUCTOR.

S. POVMSshall not

2. Rationale: Remove syntax rule that conflicts with forme

Delete Syntax Rule 5)

3. Rationale: Correctuse of <specific name>
name>.

ications by repladng with <specific method

Replace Syntax Rule 7) with:
7

riethod name>, then an implementation-dependent <specific

i) Othervise, the <schemaname> SN isimplicit.

The schema identified by the explicit or implicit <schema name> of the <specific method name> shall
not include a routine descriptor w hose specific name is equivalent to <specific method name> or a
user-defined type descriptor that includes a method specification descriptor whose specific method
name is equivalent to <specific method name>.

4. Ratiormate COTTECt IMPropeT use of teTms T Synmtax Rute 9y ay):
Replace Syntax Rule 9) a) with:

9) a) MN and the <method name> of COMSare equivalent.
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5. Rationale: Remove improper use of "shall".

Replace Syntax Rule 9) b) with:

9) b) Let N bethe number of elements of the augmented SQL parameter declaration list UPCOMS
generally included in the descriptor of COMS MPDL contains (N-1) SQL parameter declarations:

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

Insert thefollowing Syntax Rule:

9) c.1) The descriptor of COMSshall not include an indication that SRATKC S OR has

been specified.

7. Rationale: Rectify misplacement of Syntax Rule 9) d); correct thegub
of parameter names and locator indications.

Delete Syntax Rule 9) d)

8. Rationale: Correct namespace problems
structured type values.

S5

Delete Syntax Rule 11)

9. Rationale: Rectify misplace

a) parameter name> PNM 1, then the descriptor of the i-th parameter

meter declaration list> of UPCOMSshall includea parameter name

Yesctiptor\of the i-th parameter of the augmented <SQL parameter declarationlist> of
ineludes a parameter name PNM2, then POVMS; shall contain an <SQL parameter
ame> thalis equivdent to PNM2.

e). ~POVMS,; shall not contain <parameter mode>. A <parameter mode> IN isimplicit.
d) POVMS, shall not specify RESULT.
e) |If the <parameter type> PT, ; immediately contained in POVMS_, contains a <locator indicatiorn>,

then the descriptor of thei-th parameter of the augmented <SQL parameter declaration list> of
UPCOMSshall include a <locator indication>.

f) If the descriptor of the i-th parameter of the augmented <SQL parameter declaration list> of
UPCOMSincludes a <locator indication>, then the <parameter type> PT, ; immediately contained
in POVMS_; shall contain a <locaor indication>.
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10. Rationale: Supply the missing rules for checking the <returns data type> of overriding methods.

Replace Syntax Rule 13) with:

13) Let ROVMShbe the <returns data type> of RTC. Let RCOMSbe the <returns data type> of COMS.
Case:

a) |f RCOMSis a user-defined type, then:

i) Let acandidate overriding method specification COVRM Sbe a mg

1) The <method name> of COVRMSand MN are equivahe

2) COVRMSand OVMShave the same number of SQL

3)

4) esof Bubclause 10.16, ‘ ‘ Data type

of PCOVRMS and the declared type of

11. Rationale: Add missjFig syntax rule that prevents theaddition of aconflicting overriding method
specification to some structured type.

Insertthefollowing Syntax Rule:

13.1) Let aconflicting overriding method specification COVMShe an overriding method specification that is
included in the descriptor of D, such that the following areall true:

a) MN and the method name of COVM Sare equivalent.

b) The augmented SQL parameter declaration list of COVMScontains N elements.
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c) Forivarying from 2 toN, the data types of the SQL parameter POVM Si-1 and the SQL parameter
PCOVMS of COVMSare compatible.

There shall be no conflicting overriding method speafication COVMS

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

Insert thefollowing Syntax Rule:

16) b) ii) 3.1) MSD; does not include an indication that CONSTRUCTQR

name>.
Replace General Rule 1) c) with:
1) c) The <specific method name> of POVMS
14. Rationale: Supply the missing rules for checking the f

Replace General Rule 1) h) with:
1)

i) Let TMPD; be thej-th such table/method privilege descriptor.

ii) A new table/method privilege descriptor is created that specifies TN;, the same action, grantor,
and grantee, and the same grantability, and the <specific method name> contained in OVMS,

iiil) TMPD, is deleted.

186
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11.47 <drop method specification>

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

Replace the Format with:

<drop method specification> ::=
DROP <specific method specification designator> RESTR

<specific method specification designator> ::=
SPECI FI C METHOD <specific method name>

| [ INSTANCE | STATIC | CONSTRUCTOR] METHOD <metho

[ <data type list> ]

2. Rationale: Correct use of <specific name> for method specificatighsk
name>.

Replace the Syntax Rules with:

1

2)

3)

If none of INSTANCE, STATIC, or CONSTRUCTOR isimmediately contained in SMSD, then
INSTA NCE isimplicit.

b) The descriptor of D shall include a method specification descriptor DOOMSwhose method name
MN is equivalentto ME.

c) If SMSD immediaely contains a <data typelist> DTL, then

Case:

i) If STATIC is specified, then the descriptor of D shall include exactly one method spedfication
descriptor DOOM Swhich includes:
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A) An indication tha the method specification is STATIC.

B) Anindication that the method specification is original.

C) Anaugmented parameter list PDL such that for all i, the declared type of itsi-th parameter
isidentical to thei-th declaredtype in DTL.

ii) If CONSTRUCT OR is specified, then the descriptor of D shall include exactly one method
specification descriptor DOOM Swhich includes:

A) An indication tha the method specification is CONSTRUCT

B) Anindication that the method specification is original.

parameter is identical to the (i -1)-th declared t
parameter of PDL isidentical to DN.

iii) Otherwise, the descriptor of D shall includ
DOOMSfor which:

e descriptor of D shall include exactly one method spedfication
which includes an indications that the method specification is both origind

specm gation descriptor DOOM Swhlch includes an indications that the method specification is
both_gfginal and CONSTRUCTOR.

iii) Otherwise, the descriptor of D shall include exactly one method spedfication descriptor
DOOMSfor which: if DOOMSincludes an indication that the method specification is original,

then DOOMSsshall not include an indication that the method specificaion is either STATIC or
CONSTRUCTOR.

4) Case:

a) If DOOMSincludes an indication that the method specification isoriginal, then:

Case:

188 © ISO/IEC 2003 — All rights reserved


https://standardsiso.com/api/?name=049fbc7509bc8a8c9cb945cc459a881d

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

i) If DOOMSincludes an indication that the method specification specified ST ATIC, then there
shall be no SQL-invoked function F that satisfiesall of the following conditions:

1) The <routine name> of F and MN have equivalent <qualitied identifier>s.
2) If N isthe number of elementsin PDL, then F has N SQL parameters.
3) The declared type of the first SQL parameter of F isD.

4) The declared type of thei-th element of PDL, 1 <=i <= N, is comp With the-declared
type of SQL parameter P; of F.

5) Fisan SQL-invoked method.
6) F includes an indication that STATIC is specified

ONSTRUCTOR,
wing conditions:

identifier>s.

B) If N isthe number of elementsin PDL, then the augmented SQL parameter declaration
list APDL included inDOVMShas N SQL parameters.

C) PSBD isthe declared type the first SQL parameter of APDL.

D) The declared type of thei-th element of PDL, 2 <=i <= N, is compatible with the
declared type of SQL-parameter P; of APDL.

2) There shall be no SQL-invoked function F that satisfies all of the following conditions:

A) The <routine name> of F and MN have equivalent <qualified identifier>s.
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B) If N isthe number of elementsin PDL, then F has N SQL parameters.

C) Thedeclared type of the first SQL parameter of F isD.

D) The declared type of thei-th element of PDL, 2 <=i <= N, is compatible with the
declared type of SQL parameter P; of F.

E) Fisan SQL-invoked method.

F) F does not include an indication that either STATIC or CONS OR\Is.specified.

b) Otherwise, there shall be no SQL-invoked function F that satisfies Ql | ow sonditions:

ii) If N isthe number of elementsin PDL, then F has ¥

s compatible with the declared

or CONSTRUCTOR is specified.

4) @) The declared type of no column, field, or attribute whose descriptor is not included in the
descriptor of D shall be based on SRD, or SAD.

2 Rationale: Correctoversight in rules for recurdve type definition.

Replace Syntax Rule 4) b) with.

4) b) The declared type of no column, field, or attribute shall be based on D.
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3. Rationale: Remove redundant and confusing references to assertion descriptor.

Replace Syntax Rule 4) f) ii) as follows:

4) f) ii) The <search condition> of any constraint descriptor.
4. Rationale: Remove redundant and confusing references to assertion descriptor.

Replace Syntax Rule 4) h) i) 3) as follows:

4) h) i) 3) The <search condition> of any constraint descriptor.
5. Rationale: Dependency on a user-defined ordering requires only the existensce
Replace Syntax Rule 4) h) iii) with:
4) h) iii) Rshall not be the ordering function included in the de
Delete Syntax Rule 4) h) iv).
6. Rationale Correct the syntax of the exegu
Replace General Rule 7) with:

7) For every privilege descriptor that ré
executed:

In the Format,, fepl ace the production for <method specification designator> with:
<met.hod specification designator> ::=
[ INSTANCE | STATIC | CONSTRUCTOR ] METHOD <met hod name>
<SQL parameter decl aration |ist>
[ <returns clause> ]
FOR <user-defined type name>
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2. Rationale <routinecharacteristic> should not include <transform group specification>.

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

<routine characteristic> ::=
<l anguage cl ause>
| <parameter style clause>
| SPECIFI C <specific name>
| <deterministic characteristic>
| <SQL-data access indication>
| <null-call clause>
| <dynam c result sets characteristic>

3. Rationale <external body reference> shouldinclude <transform group
In the Format, replace the production for <external body reference> withs

<external body reference> ::=
EXTERNAL [ NAME <external routine nga
[ <paraneter style clause> ]
[ <transform group specificatio
[ <external security cl gys

4. Rationale: Correct namespace problems a
structured type values.

Replace Syntax Rule 3) with:

3)

5.

designator>. Let UDT be the user-defined type identified by UDTN.

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

Replace Syntax Rule 4) b) with:

192

4) b) There shall exist a method specification descriptor DMSin the descriptor of UDT such that the
<method name> of DMSis equivalent to the <method name>, DM Sindicates STATIC if and only
if the <method specification designator> specifies STATIC, DMSindicates CONSTRUCTOR if
and only if the<method specification designator> specifies CONSTRUCTOR and the declared
type of every SQL parameter in the unaugmented SQL parameter declaration list in DMSis
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compatible with the declared type of the corresponding SQL parameter in the <SQL parameter
declaration list> contained in the <method specification designator>. DM S identifies the
corresponding method specification of the <method specification designator>.

7. Rationale: Remove the anomaly in <SQL parameter name>s.
Replace Syntax Rule 4) e) with:

4) e) Forivarying from 1 (one)to MN, the <SQL parameter name>s contained ip-R
shall be equivalent.

OMS andPOVMS

8. Rationale <method characteristic> should not include <transform group spéci
Delete Syntax Rule 4) j).

9. Rationale: Correct use of <specific name> for method specificati6
name>.

P\ < specific method

Replace Syntax Rule 4) k) with:

5)

Replace Syntax Rule
5) iy iii) <parameter styleclause> shall not be specified.
13.:\Rationale: Remove the anomaly in <SQL parameter name>s.

Replace Syntax Rule 10) with:

10) No two <SQL parameter name>s contained in NPL shall be equivalent.
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14. Rationale: Correct namespace problems associated with methods used to initialize newly-constructed
structured type values.

Insert thetollowing Syntax Rule:

15) b) i) 1.1) If Risan SQL -invoked constructor method, then let SCR be the set containing every,
SQL-invoked constructor method of type UDT, including R, whose <schema qualified
routine name> is equivalent to RN and whose number of SQL parametersis PN,

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

Replace Syntax Rule 15) b) i) 2) with:

15) b) i) 2) Otherwise, let SCR be the set containing every SQL-i

parametersis PN.
16. Rationale: Clarify the semanticsof SQL-data access
Replace Syntax Rule 18) c¢) with:

18) ¢ entation-defined whether the <SQL routine

> Sthat satisfies at least one of the

i) Sisan <SQL data statement> other than <free locator statement> and <hold locator
statement>.

ii) Scontains a<routine invocation> whose subject routine is an SQL-invoked routine that
possibly modifies SQL-data or possibly reads SQL -data.

iii) Scontains an <SQL procedure statement> that is an <SQL data statement> other than <free

locator staement> and <hold locator statement>.
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17. Rationale: Eliminate a syntactic ambiguity that can occur when a <schema definition> is contained in an
<SQL routine body>.

18) h) An <SQL routine body> shall not immediately contain an <SQL procedure statement> that simply
contains a <schema definition>.

18. Rationale: Clarify that the implicit schema of user-defined type used as a return type or parameter type is
resolved using the SQL-path. Correct SR 19)d), which uses the Case construct improperly.

Replace Syntax Rule 19)d) with:

19) d) If PARAMETER STYLE SQL is specified, then:

i) If Risan SQL -invoked function, then let FRN be 1 (one

ii) If Risan array-returning external function, then let/ AR 7NQtherwise, let AREF be 5.

If Risan SQL-invoked method tha is an overriding method, then the
Syntax Rules of Subclause 10.16, ‘‘ Determination of a from-sql function
for an overriding method’’, are applied with R and i as ROUTINE and
POSITION, respectively. There shall be an applicable from-sqgl function
FSF;.

2) Otherwise, the Syntax Rules of Subclause 10.15, ‘‘Determination of a
from-sgl function’’, are applied with the data type identified by T;, and the
<group name> contained in the <group specification> that contains T, as
TYPE and GROUP, respectively. There shall be an applicable from-sgl
function FSF,.

II) FSF;iscalled the from-sgl function associated with the i-th SQL parameter.

II1) Thei-th effective SQL parameter list entry is thei-th <SQL parameter
declaration> with the <parameter type> replaced by the <reurns data type> of
FSZI.
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C) Otherwise, thei-th effective SQL parameter list entry is the i-th <SQL parameter
declaration>.

2) Efttective SQL parameter list entry PN+FRN has <parameter mode> OUT; its <parameter
type> PT is defined as follows:

A) If <result cast> is specified, then let RT be <result cast from type>; otherwise, let RT
be <returns data type>.

B) Case:
1) If RT simply contains<locator indication>, thel

1) If RT specifies a<user-defined type> withg

Otherwise, PT is the <parameter type> of the first SQL parameter of TSF.

If Risan array-returning external function, then let PT be the element type of
RT.

1V) Otherwise, PT isRT.

3) Effective SQL parameter list entries (PN+FRN)+1 to (PN+FRN)+N+1 are N+1
occurrences of SQL parameters of an implementation-defined <data type> thatis an
exact numeric type with scale 0. For i ranging from (PN+FRN)+1 to (PN+FRN)+N+1,
the <parameter mode> for the i-th such effective SQL parameter is the same as that of
the i-FRN-PN-th effective SQL parameter.

4) Effective SQL parameter list entry (PN+FRN)+(N+1)+1 is an SQL parameter of a
<data type> that is character gring of length 5 and the character set specified for
SQLSTATE values, with <parameter mode> INOUT.
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NOT E 245 — T he character set specified for SQLSTATE valuesis defined in
Subclause 22.1, **SQLSTATE"".

5) Eftective SQL parameter list entry (PN+FRN)+(N+1)+2 isan SQL parameter of a
<data type> that is character gring of implementation-defined length and character set
SQL_TEXT with <parameter mode> IN.

6) Effective SQL parameter list entry (PN+FRN)+(N+1)+3 isan SQL parameter of a
<data type> that is character sring of implementation-defined length and character set
SQL_TEXT with <parameter mode> IN.

7) Effective SQL parameter list entry (PN+FRN)+(N+1)$4 i
<data type> that is character gring of implementationxd aracter set
SQL_TEXT with <parameter mode> INOUT.

8) If Risan array-returning external function,
A) Effective SQL parameter type i< entr

parameter whose <data type>(is cflaracters
length and character set 3Qh \T J wij ameter mode> INOUT.

+1)+5is an SQL

type> T; simply contained in thei-th <SQL parameter declaration>
stains <locator indication>, then the i-th effective SQL parameter list entry

If the <parameter type> T, simply contained in thei-th <SQL parameter declaration>
is a <user-defined type> without a <locator indicaion>, then:

1) Case:

1) If the <parameter mode> immediately contained in thei-th<SQL
parameter declaration> is IN, then:

a) The Syntax Rules of Subclause 10.15, “Determination of a from-sql

function”, are applied with the data type identified by T, and the <group
name> contained in the <group specification> that contains T; as TYPE
and GROUP, respectively. There shall be an applicable from-sgl function
FSF; . FSF; is called the from-sqgl function associated with thei-th SQL
parameter.
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b) Thei-th effective SQL parameter list entry is thei-th <SQL parameter
declaration> with the <parameter type> replaced by the <returns data
type> of FSF;.

2) If the <parameter mode> immediately contained in thei-th<SQL
parameter declaration> is OUT, then:

a) The Syntax Rules of Subclause 10.17, “Determination of ato-gl
function”, are applied with the data type identifieg-by T; and the'<group

TSF,. TSF; is called the to-sgl function a
parameter.

ntax Rules of Subclause 10.17, “Determination of ato-gl
function”, are applied with the data type identified by T, and the <group
name> contained in the <group specification> that contains T; as TYPE
and GROUP, respectively. There shall be an applicable to-sql function
TSF;. TSF, is called the to-sgl function associated with thei-th SQL
parameter.

c) Thei-th effective SQL parameter list entry is thei-th <SQL parameter
declaration> with the <parameter type> replaced by the <returns data
type> of FSF;.

C) Otherwise, thei-th effective SQL parameter list entry is thei-th <SQL parameter
declaration>.

2) Effective SQL parameter list entriesPN+1 to PN+N are N occurrencesof an SQL
parameter of an implementation-defined <data ty pe> that is an exact numeric type with
scale 0. The <parameter mode> for thei-th such effective SQL parameter is the same as
that of thei-PN-th effective SQL parameter.
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3) Effective SQL parameter list entry (PN+N)+1 isan SQL parameter of a <datatype> thatis
character gring of length 5 and character set SQL_TEXT with <parameter mode> INOUT.

4) Eftective SQL parameter list entry (PN+N)+2 isan SQL parameter of a <datatype> that is
character string of implementation-defined length and character set SQL _TEX T with
<parameter mode> IN.

5) Effective SQL parameter list entry (PN+N)+3 isan SQL parameter of a <datatype>¢hat’is
character string of implementation-defined length and character set S TEX T with
<parameter mode> IN.

-

6) Effective SQL parameter list entry (PN+N)+4 isan SQL parame tat e> that is

character string of implementation-defined length and chara
<parameter mode> INOUT.
19. Rationale: Clarify the semanticsof SQL-data access indication.
Replace Syntax Rule 20) with:
20) Case:

a) If <method specification desig

i) If DMSindicates that the
possibly non-deterministic.

lndlca'on> specifies MODIFES SQL DATA.

iiil) An <SQL-invoked routine> possibly reads SQL-dataif and only if <SQL-data access
indication> specifies READS SQL DATA.

iv) An <SQL-invoked routine> possibly contains SQL if and only if <SQL-data access
indication> specifiesCONTAINS SQL.

Replace General Rule 3) o) with:

3) 0) The SQL-invoked routine descriptor includes an indication whether the SQL-invoked routine does
not possibly contain SQL, possibly contains SQL, possibly reads SQL-data, or possibly modifies
SQL -data.
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20. Rationale: Correct namespace problems associated with methods used to initialize newly-constructed
structured type values.

Replace General Rule 4) d) with:
4) d) The routine descriptor includes an indication that the SQL-invoked routine is an SQL-invoked
function thatis an SQL-invoked method, an indication of the user-defined type UDT, and an
indication of whether STATIC or CONSTRUC TOR was specified.

21. Rationale: Editorial.

Replace Conformance Rules 1) and 4) with:

1) Without Feature T471, “Result sets return value”, conforming SQ
<dynamicresult sets characteristic>.

4) Without Feature S241, “Transform functions”, conforming
group specification>.

22. Rationale: Remove useless item from Core.

Insert thefollowing Conformance Rule:
10.1 Without at least one of the features:

S231 “Structured Type locators
S232 “Array Logaters’,

1. eq urdering requires only the existence of the ordering..

2. Rationale™Rémove hedundant and confusing references to assertion descriptor.

Replace Syntax Rule 4) 1) iii) as follows:

4) b) iii) The <search condition> of any constraint descriptor.

3. Rationale: Clarify that <language clause> shall not specify SQL.

Replace Syntax Rule 9) with:

9) If <language clause> is specified, then:

a) <language clause> shall not gpecify SQL.
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b) Depending on whether the <language clause> specifies ADA, C, COBOL, FORTRAN, MUMPS,
PASCAL, or PLI, let the operaive data type correspondences table be Table 18, “Data type
correspondences for Ada”, Table 19, “Data type correspondences for C”, Table 20, “Data type

correspondencestor COBOL", T able 21, "D ata type correspondences tor Fortran™, Table 22, "Data
type correspondences for MUMPS’, Table 23, “Data type correspondences for Pascal”, or Table
24, “Datatype correspondences for PL/I”, respectively. Refer tothe two columns of the operative
data type correspondences table asthe “SQL data type” column and the “host data type column?”.

c) Any <datatype> in the effective SQL parameter list entry of SR shall specify
the SQL data type column for which the corresponding row in the host data
“None” .

datatypelisted in
col umn.is not

1. Rationale: Dependency on a user-defined ordering requires only
Replace Syntax Rule 4) with:

4) If RESTRICT is specified, then SR
user-defined type UDT.

5) a)

3. Rationale: Whel
defined orderi

Insert thefollowing

11.52 <user~defined cast definition>

1. ~Rationale: Clarify that implicit schema of user-defined type is schema name of either the <schema
definition> or the <SQL-client module definition> in which the corresponding SQL statement appears.

Replace Syntax Rules 4) and 5) with:

4) At least one of SDT or TDT shall contain a <user-defined type name> or a <referencetype>.

5) If SDT contains a <user-defined type name>, then let SSDT be the schema that includes the descriptor
of the user-defined type identified by SDT.
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2. Rationale: Provide consistent Syntax Rules for comparison operations.

Insert the following Syntax Rules:

6) a) i.1) EQUALS ONLY shall be specified.

i.2) The declared type of each attribute of UDT shall not be UDT-NC-ordered.

3. Rationale: Clarify that implicit schema of user-defined type is schema name of eithel <schema

Replace Syntax Rule 7) with:

7) If TDT contains a <user-defined type name>, then let STDT be the’schema the“descriptor
of the user-defined type identified by TDT.

4. Rationale: Provide consistent Syntax Rules for comparison ope
Insert thefollowing Syntax Rule:

8) c) If theresult datatypeof Fisa

equivale
Replace Syntax Rule 1Q9

er¥ that owns SSDT or STDT (both, if both SDT and TDT are <user-
hall own the schema that includes the SQL-invoked routine descriptor of F.

2) Without Feature T042, “Extended L OB data type support”, if <state category> is specified, then the
declared type of each attribute of UDT shall not be L OB-ordered.

3) Without Feature T042, “Extended LOB data type support”, if <map category> is specified, the result
type of F shall not be alarge object type.

202
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11.53 <drop user-defined cast statement>

1 Rationale: Remove redundant and confusing references to assertion descriptor
Replace Syntax Rule 7) c) as follows:
7) ¢) The <search condition> of any constraint descriptor.

2. Rationale: DROP TRIGGER has no CASCADE capability.

Replace General Rule 6) with:
6) Let T be any trigger whose trigger descriptor includes a trigger acti

the <trigger name> of T. The following <droptrigger statement>
Access Rule checking:

DROP TRI GGER TN

11.54 <user-defined ordering definition>

1. Rationale: Clarify that implicit schema ofuse

<user-defined orde
CREATE ORDERI N

Replace Syntax Ru@vi 3
1) Let UDTN bBe,

2) UD ¥ shall include an ordering form that specifies NONE.

3. Rationale~fNcorkect jhformative note.
Delete NOTE 264

4. < _Rationale: Remove redundant and confusing references to assertion descriptor.

Replace Syntax Rule 5) c) as follows:

o) c) The <search condition> of any constraint descriptor.
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5. Rationale: Provide consistent Syntax Rules for comparison operations.

Insert the following Syntax Rules:

6) i.1) EQUALS ONLY shall be specified.
i.2) The declared type of each attribute of UDT shall not be UDT-NC-ordered.

Insert thefollowing Syntax Rule:

8) c) If theresult datatype of F is alarge object type, then ORDER FULL g
6. Rationale: Editorial.
Replace Access Rule 1) with:

1) The enabled authorizationidentifiersshall include the <au
that includes the descriptor of UDT and the schema tha

7. Rationale: SPECIFICTYPE is not a function.
Replace General Rule 1) c) with:

1

T2. SPECI FI CTYPE AND

8. Rationale™k
Replace General Rule 4)"with:

4) The <specific routine designator> identifying the ordering function, depending on the ordering
category, in the descriptor of UDT is set to SRD.

9.” Rationale: Editorial.

—Reptace Conformance Rute 1)y wittr

1) Without Feature S251, “User-defined orderings”, conforming SQL shall contain no <user-defined
ordering definition>.
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10. Rationale: Provide consistent Conformance Rules for comparison operations.

Insert the following Conformance Rules:

2) Without Feature T042, “Extended L OB data type support”, if <statecategory> is specified, then the
declared type of each attribute of UDT shall not be LOB-ordered.

3) Without Feature T042, “Extended LOB data type support”, if <map category> is specified, the result
type of F shall not be alarge object type.

11.55 <drop user-defined ordering statement>

1. Rationale: Clarify that implicit schema of user-defined type is schema

<drop user-defined ordering statement> :
DROP ORDERI NG FOR <user-defined t

Replace Syntax Rule 1) with:

1) Let UDTN be the <user-defined ty pe
2. Rationale: Editorial.

Replace Syntax Rule 2) wi

2) The descriptor o
3. Rationale: Recoyize

(i SORpredicate>, <between predicate>, <in predicate>, <quantified comparison
predi match predicate>, or <distinct predicate> that simply containsa <row value
expression> whose declared type is S-ordered.

b) A <tablesubquery> simply contaned in a <quantified comparison predicate>, <in predicate>,
<unique predicate>, or <match predicate> that has a column whose declared type isS-ordered.

c) A <set function specification> that specifies DISTINCT, M AX, or MIN and that simply contains a
<value expression> whose declared type is S-ordered.

d) A <group by clause> that containsa <column reference> to a column whose declared type is S-
ordered.

e) A <query specification> that specifies the <set quantifier>DISTINCT and that has a cdumn
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whose declared type is S-ordered.

f) A <query expression> that specifies or implies UNION DISTINCT and that has a column whose

declared type Is S-ordered.

g) A <query expression> that specifiesINTERSECT or EXCEPT and that has a column whose
declared type is S-ordered.

j) A <joined table> that specifiesNATURAL or USING and that has a corre
whose declared type is S-ordered.

ding join.column

Replace Syntax Rule 5) with:
5) If RESTRICT is specified, then DEP shall not be gpecified inan
a) The <SQL routine body> of any routine descriptor.

b) The <query expression> of any view descriptor.

206

1)

2)

3) Let.T be any table that contains DEP in the <search condition> of any constraint C whose constraint
descriptor isincluded in the table descriptor of T. Let TN be the <table name> of T. Let TCN be the
<constraint name> of C. The following <alter table statement> iseffectively executed without further
Access Rule checking:

ALTER TABLE TN DROP CONSTRAINT TCN CASCADE

4) Let A be any assertion that contains DEP in its <search condition>. Let AN be the <constraint name> of
A. The following <drop assertion statement> is effectively executed without further Access Rule
checking:

DROP ASSERTION AN CASCADE
5) Let D be any domain that contains DEP in the <search condition> of any constraint descriptor or in the
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<default option> included in the domain descriptor of D. Let DN be the <domain name> of D. The
following <drop domain gatement> is effectively executed without further Access Rule checking:
DROP DOMAIN DN CASCADE

6) Let T be any trigger that containsDEP in itstriggered action. Let TN be the <trigger name> of T. The
following <drop trigger statement> is effectively executed without further Access Rule checking:
DROP TRIGGER TN

5. Rationale: Editorial.

Replace General Rule 7) with:
7 In the user-defined data type descriptor of UDT, the ordering form is se

UDT.

11.56 <transform definition>

1. Rationale: Clarify that implicit schema of user-defi neg-

<transform definition> ::=
CREATE { TRANSEOQORM |

Q IS F
transfoxm group>. ..

2. Rationale: The type-preservi e P dired only for to-sgl functions that are SQL-invoked
methods.
Replace Syntax Rule;f i

4)

1. Rationale: Clarify that implicit schema of user-defined type is schema name of either the <schema
definition=-or the< SQL-client module definition> in which the corresponding SQL statement appears.

In the Rormat, replace the production for <drop transform statement> with:

<drop transform statenment> ::=
DROP { TRANSFORM | TRANSFORMS } <transforms to be dropped>
FOR <user-defined type name> <drop behavi or>
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12.2 <grant privilege statement>

1 Rationale Correct the references to < grant statement>

Replace Syntax Rule 5) with:

5) If the <grant privilege gatement> is not contained in a <schema definition>, then the schema identified
by the explicit or implicit qualifier of the <object name> shall include the descriptor of O. If <grant
privilege statement> is contained in a <schema definition> S, then the schemaj ified by the-explicit
or implicit qualifier of the <object name> shall include the descriptor of O or sludea <schema
element> that creates the descriptor of O.

2. Rationale: Editorial.
Replace General Rule 7) with:

7) Let SWH be the set of privilege descriptorsin CPD w
OPTION, and let ST be the set of subtables of O, th
in ST, the following <grant statement> is effectivel

GRANT SELECT ONTTO G GRAN

e 92, "Store assignment”, in | SO/IEC 9075-2, apply to TS and the corresponding

elementef the <gelect list>, asTARGET and VALUE, respectively.

Replace Géneral Rule 1) with:

1) Insert after GR5) For each <target specification> TSthat is an <SQL variable reference>, the

corresponding value in the row of Q is assigned to TS according to the General Rules of Subclause 9.2,
"Store assignment”, in 1SO/IEC 9075-2, as VALUE and TARGET, respectively. The assignment of
values to targets in the <select target list> is in an implementation-dependent order.

208
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12.6 <revoke statement>

1 Rationale: Correctthe rules for dependency on USAGE privilege for auser-defined type
Insert thefollowing Syntax Rule:

20) «c.l) USAGE privilege on any user-defined type UDT such that some <data type> contained in'V is
usage-dependent on UDT.

Insert thefollowing Syntax Rule:

22) b.l) USAGE privilege on any user-defined type UDT such that sog
is usage-dependenton UDT.

Insert thefollowing Syntax Rule:

23) bh.1) USAGE privilege on any user-defined type UD alype> contained in AX

is usage-dependenton UDT.
Insert thefollowing Syntax Rule:

24) c.l) USAGE privilege on any u
<search condition> of TRis

2. Rationale There is no <row value express

Replace Syntax Rule 24) j) withy

24) j) SELE i
expr @
of TR.

4. Rationale~There i's41o <row value expression> immediately containedin a <<t clause>.

ReplaceSyntax Rule 24) t) with:
24) t) SELECT privilege WITH HIERARCHY OPTION on at least one supertable of the scoped tabl e of

any <reference resolution> that is contained in any <value expression> contained in an <update
source> contained in the <triggered SQL statement> of TR.

5. Rationale: Correctthe rules for dependency on USAGE privilege for auser-defined type.

Insert thefollowing Syntax Rule:
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25) b.1) USAGE privilege on any user-defined type UDT such that some <data type> contained in any
<search condition> of DC is usage-dependenton UDT.

Replace Syntax Rule 27) b) with:

27) b) Therevoke destruction action would result in A1 no longer having in its applicable privileges
USAGE privilege on any user-defined type UDT such that a data type descriptor included in GB
describes a typethat is usage-dependent on UDT.

Replace Syntax Rule 29) a) with:

29) a) Therevoke destruction action would result in A1 no longer having
describes a typethat is usage-dependent on UDT.

6. Rationale: Correct the references to schema which do not treat i

Replace Syntax Rule 30) with:

30) Slissaidto belostif the revokedestruction actio

8. Rationale: Cor, the
Replace Syntax Rule 3%

ér-defined type UDT such that a declared type of any SQL parameter,
It cast include in RD is usage-dependenton UDT.

35) @) SELECT privilege WITH HIERARCHY OPTION on at |least one supertable of the scoped tabl e of
any <reference resolution> thatis contained in any <value expression> simply contained in an
<update source> contained in the <SQL routine body> of RD.

10. Rationale: Clarify the Access Rules.

Replace Access Rule 1) with:

210

1) Case:

a) If the <revoke statement> is a <revoke privilege statement>, then the applicable privileges for A
shall include a privilege identifying O.
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b) If the <revoke statement> is a <revoke role statement>, then for every role R identified by a <role
revoked> the applicable roles of A shall include a role AR such that there exists a role authorization
descriptor with role R, grantee AR, and the indication that the WITH ADM IN OPTION was

granted.
11. Rationale: DROP ASSERTION statement now requires CASCADE.

Replace General Rule 5) with:

5) For every abandoned assertion descriptor AX, let S1.AXN be the <constraint na

DROP ASSERTI ON s1. AxN CASCADE
12. Rationale: Correct the references to schema which do not treat it as a d
Replace General Rule 10) with:

10)

1. Rationale: Editorial - supply
In the Format, replace the produst Fifiition> with:

<SQL-client
<modul

1. Rationale; Specify
character sets" .

plicitly the implication that F451, "Character set definition" depends on F461, "Named

Repface Conformance Rule 1) with:

1) Without Feature F461, “Named character sets”, <modul e character set specification> shall not be
specified.
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13.3 <externally-invoked procedure>

1 Rationale: Complete removal of deprecated feature
In the Format, replace the production for <host parameter declaraion setup> with:
<host parameter declaration setup> ::= <host parameter declaration list>

Delete NOTE 274.

2. Rationale: The conformance features relative to locators should be defined for, &

type BOOLEA
2. Rationale: Add mi

In Syntax Rule 2) e) add t \ ext td the package definition for SQLSTATE_CODES:

DATA_EXCERTI RVAL_FORMAT:
PE : ="22006"

In Syntax Rule’)(e))addthe 1ollowing text to the package definition for SQLSTATE_CODES:

DATA _EXCEPTI ON NULL_VALUE_SUBSTI TUTED_FOR_MUTATOR_SUBJECT_ _PARAMETER:
constant SQSTATE TYPE : = "2202D" ;

In Syntax Rule 2) €) replace the text in the package definition for SQLSTATE_CODES:

WARNI NG_STATEMENT_TOO _LONG _FOR_| NFORVATI ON_SCHEMA:
constant SQLSTATE TYPE :="01005";

with:

WARNI NG_STATEMENT_TOO_LONG_FOR_| NFORMATI ON_SCHEMA:
constant SQLSTATE TYPE :="0100F";
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Rationale: Addressrequirement for multiple diagnostics areas

In Syntax Rule 2) e) add the following text to the package definition for SQLSTATE_CODES:

4.

In Syntax Rule 2) e) delete the following text from the package SQLSTATE_CODKE!

5. Rationale: The SQLSTATE Class codes allocated for SQL/MM ng d-sincethey are not used by
ISO/IEC 13249.
In Syntax Rule 2) e) delete the following text from the package def{niti on 0 E_CODES:

DI AGNOSTI CS_EXCEPTI ON_NO_SUBCLASS:

constant SQLSTATE TYPE := "0Z000"
DI AGNOSTI CS_EXCEPTI ON_MAXI MUM NUMBER _OF STACKED_ DI AGNOSTI CS_AREAS_EXCEEDED:
constant SQLSTATE TYPE : = "0Z001"

Rationale: Remove restrictions on SQLSTATE values generated by external routineg

EXTERNAL_ROUTI NE_I NVOCATI ON_EXCEPTI ON_I NVALI D_SQLSTATE
constant SQLSTATE_TYPE :="39001";

SQLMM_PART01_NO _SUBCLASS: :
constant SQLSTATE TYPE :
SQLMM_PART02_NO_SUBCLASS: :
constant SQLSTATE TYPE : =
SQLMM_PART03_NO_SUBCLASS: :
constant SQLSTATE TYPE :
SQLMM_PART04_NO_SUBCLASS: :
constant SQLSTATE _TYR

constant
SQ.MM PARTO8

="H9000";

SQ_M\/' DAR
="HA000";
SQLMM
="HB000";
SQLMM_PART1
="HC000" ;
SQLMM_BART13_NO_SUBCLASS: :
constant SQLSTATE TYPE : ="HD0OO0O0";
SQUMM_PART14_NO_SUBCLASS: :
constant SQ.STATE_TYPE : ="HE000";
SQLMM_PART15_NO_SUBCLASS: :
constant SQ.STATE_TYPE : ="HF000";

0.

Rationale:. 1nsert a General Kule addressing the transfer o Ada Boolean to SQL BOUULEAN SITes.

Insert the following General Rule 2) €) i.0):

2) e) i.0) If the caller language of EP is Ada, then if Pl is False, then areference to PN has the value
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false; otherwise, areference to PN has the valuetrue.

7. Rationale: Insert a General Rule addressing the transfer of BOOLEAN data into Ada Boolean parameters.

Insert the following General Rule 3) g) i.0):

3) g) i.0) If the caller language of EP is Ada, then a reference to PN that assignsthe value false to PN
implicitly assigns the value False to PI; areferenceto PN that assignsthe value true implieitly
assigns the value True to PI.

13.5 <SQL procedure statement>

<SQL schema definition statenent> ::=
<schema definition>

| <table definition>

| <view definition>

| <SQL-invoked routine>
| <grant statenment>

| <role definition>

| <domain definition>

| <character set definit
| <collation defNiniti
I

I

I

I

I

|

I

2. Rationale:

3. Rationale:Correttihe definition of possibly non-deter ministic.
Replace Syntax Rule 3) with:

3) An <SQL procedure statement> Sis possibly non-deterministic if and only if at |east oneof the
following is satisfied:

a) Sisa<selectstatement: gngle row> that is possibly non-deterministic

214

b) Scontains a <routine invocation> w hose subject routine is an SQL-invoked routine that is possibly
non-determinigic.

c) Sgenerally contains a <query specification> or a<query expression> thatis possibly non-
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deterministic.

d) Sgenerally contains a <value expression> that is possibly non-deterministic.

4. Rationale: Clarify the semanticsof SQL-data access indication.
Delete Syntax Rule 4).
Delete Syntax Rule 5).
Delete Syntax Rule 6).

5. Rationale: Clarify that an executing statement remains an executing statemen
statement to be executed. Not all SQL-statements are atomic.

Insert thefollowing General Rule:
0.1) Let Sbe the executing satement specified in an appligation of
NOTE 345 — Sis necessarily the innermost executing sta :
**SQL-sessions’’.

6. Rationale: Not all SQL-statements areaix
Replace General Rule 1) with:

1) A statement executiopsontext M

execution conte;
SQL -statement.

Replace General Rule 5)a)iii)6) with:

5) a) iii) 6) Thefirst diagnostics areais emptied.

9.\, Rationale: Missing General Ruleto capture Syntaxand AccessRuleviolationsat the time of <SQL
procedure statement> execution.

Insert the following General Rule5) a) iii) 7.1):
5) a) iii) 7.1) If Sdoes not conform to the Syntax Rules and Access Rules of an <SQL procedure

statement>, then an exception condition is raised: syntax error or accessrule
violation.
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10. Rationale: Addressrequirement for multiple diagnostics areas

Replace General Rule 5) b)iv) with:

5) b) iv) If Sisnot an <SQL diagnostic statement>, then the firs diagnostics area is emptied.
11. Rationale: Smplify confusing rule and avoid the term "re-r aise".

Replace General Rule 6) b)ii) 2) with:

6) b) ii) 2) The exception condition with which the execution of S comple
12. Rationale: Addressrequirement for multiple diagnostics areas
Replace General Rule 7) with:

7) If Sisnot an <SQL diagnostics statement>, then diagnosti ?

of Sis placed into the first diagnostics area, causing thefirst capditian areg'

to become occupied. Whether any other condition a
dependent.

the first diagnostics area
fmplementation-

15. Rationale: Speci
charaeter/sets" .

explicitly the implication that F451, "Character set definition" depends on F461, "Named

Replace-Conformance Rules 3) and 10) with:

3) Without Feature F451, “ Character set definition”, an <SQL schema definition statement> shall not be a
<character st definition>.

10) Without Feature F451, “ Character set definition”, an <SQL schema definition statement> shall not be a
<drop character set statement>.

216 © ISO/IEC 2003 — All rights reserved


https://standardsiso.com/api/?name=049fbc7509bc8a8c9cb945cc459a881d

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

13.6 Data type correspondences

1 Rationale: Correct specification af the number of hitsin a C character
In Table 19, replace footnote 2 with:
2The length X of thecharacter daa type corresponding with SQL data type BIT(L) is the smallest integer-hot

less than the quotient of the division L/B, where B is the implementation-defined number of bits containéd in a
unit of storagefor C char.

14.1 <declare cursor>

1. Rationale Eliminate redundant <collate dause>.
In the Format, replace the production for <sort specification> with:
<sort specification> ::= <sort key> [ <o g SPEe ation> ]

2. Rationale: Correct non-terminals.

Replace Syntax Rules 7), 8) and 9) with:
7) If <cursor scrollability> is not specified, then N
8) If <cursor holdability*1

9) If <cursor returnpkili

3. Rationale: Prohibt
Rules for compariso

b) Each K, shall contain a <column reference> and shall not contain a <subquery> or a <set function
specification>.

¢) The declared type of each K; shall not be LOB-ordered, array-ordered, UDT-EC-ordered, UDT-
NC-ordered, or reference-ordered.

d) If QEisa<query expression body> that is a <non-join query expression> that is a <non-join query
term> that isa <non-join query primary> that isa <simple table> thatis a <query specification>,
then the <cursor gecification> is said to bea simple table query.

e) Case:
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i)

If <sort specificationlist> contains any <sort key> K; that contains a column reference to a
column that is not a column of T, then:

1) The <cursor specification> shall be a simple table query.

2) Let TE be the <tableexpression> immediately contained in the <query specification> QS
contained in QE.

3) Let SL be the <select list> of QS. Let SLT be obtained from SL by rephtacing each.<column
reference> with its fully qudified equivalent (i.e., including eithef an exphgit<correlation

4) Let OBCT be obtained from OBC by replacing each <t
with its fully qualified equivalent (i.e., includi i 3
an explicit <table name> including either the k

e/let CN be an implementation-dependent <column name> that is not
valent to the explicit or implicit <column name> of any other <derived
n> contained in SLT. Let VE be the <value expresson> simply contained
inDC. DC isreplaced in SLT by
VE ASCN
B) KT, isreplaced in OBCT by
CN

7) Let SCR be the set of <column reference>s to columns of TE that are remaining in OBCT
after the preceding transformation.

218

8) Let NSCR be the number of <column reference>s contained in SCR. For each j between 1
(one) and NCR, let C; be an enumeration of these <column reference>s.

9) Case:
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A) If NSCRisO (zero), then let SKL be the zero-length string.

B) Otherwise, let SKL be the comma-separated lig of <derived column>s

,C1,C2,...,CNCR
The columns C; are said to be extended sort key columns.
10) Let ST be the result of evaluating the <query specification>:

SELECT SLT SKL TE

11) Let EOBC be OBCT.
ii) Otherwise, let ST be T, and let EOBC be OBC.
f) STissaidto beasort table.
4. Rationale: A <sortkey> of character type need not be a at dise terminology.
Replace Syntax Rule 19) with:

19) ared type of the <value expression>

ing. The column descriptor of the
ed in <collate clause> and the coercibility

20) D ATE without a <column name list> is specified or implicit,

7. Rationale Provide garrect syntactic transformations for expressions in the <order by clause>.

Replace’General Rule 2) b) with:

h) Each <sort specification> contained in EOBC specifiesthe sort direction for the corresponding sort key
EK,. If DESC is not specified in thei-th <sort specification>, then the sort direction for EK; is
ascending and the applicable <comp op> is the<less than operator>. Otherwise, the sort direction for
EK; is descending and the applicable <comp op> isthe <greater than operator>.

8. Rationale: Clarify that nulls sort as if they were equal. Provide correct syntactic transformations for
expressions in the <order by clause>

Replace General Rule 2) c) with:

© ISO/IEC 2003 — All rights reserved 219


https://standardsiso.com/api/?name=049fbc7509bc8a8c9cb945cc459a881d

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

2) c) Let P beanyrow of TSand let Q be any other row of TS, and let PV, and QV;, be the values of EK;
in these rows, respectively. The relative position of rows P and Q in the result is determined by
comparing PV; and QV; according to the rules of Subclause 8.2, “<comparison predicate>", where
the <comp op> is the applicable <comp op> for EK; , with the following special treatment of null
values. A sort key value that is null is considered equal to another sort key value that is null.
Whether a sort key value that is null is considered greater or less than anon-null valueis
implementation-defined, but all sort key values that are null shall either be considered greater than
all non-null values or be considered less than al non-null values. PV; is said to precede QV,if‘the
value of the <comparison predicate> “PV, <comp op> QV;, “ isTrue for theapplicable <comp op>.
If PV, and QV, are not null and the result of “ PV; <comp op>QV, “ is Unk ken_ therelative
ordering of PV, and QV; is implementation-dependent.

9. Rationale Use the final <sort gecification>.
Replace General Rule 2) d) with:

2) d) InTS, the relative position of row P is before row Q. some n greater than 0

PV, = QV,forali<n. The
pecification>s are

1.

6) ii}~~for eachXtarget specification> TSl that is an <SQL parameter reference>, the Syntax Rules of
Subclause 9.2, “ Store assignment”, apply to TS1 and the corresponding column of tableT as

TARGET and VALUE, respectively.

Replace Syntax Rule 6) b) iii) with:

6) iii) For each <target specification> TS2 that is a <host parameter specification>, the Syntax Rules of

Subcranse 9.1, Retrfevat assigient™, appty 10 each TS2 and the correspording cotamm of tapte T,
as TARGET and VALUE, respectively.

Replace General Rule 7) a)i) with:
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7) i) If TSisan <SQL parameter reference>, then the General Rules of Subclause 9.2, “Store
assignment”, apply to TS and the current row as TARGET and VALUE, respectively.

2. Rationale: Correct use of non-terminals and symbols.
Replace General Rule 7) b) i) with:

7) b) i) If TVisan <SQL parameter reference>, then the General Rules of Subclause 9.2, ‘‘ Store
assignment’’, apply to TV and SV as TARGET and VALUE, respectivel

3. Rationale Add missing Syntax and General Rulesfor <fetch statement>.
Replace General rule 7) b) ii) with:

7) b) ii) If TV isa<host parameter specification>, thenthe Genera of .1, “Retrieval

14.4 <close statement>

1. Rationale: Closing a cursor does not cau

Delete General Rule 5).

14.5 <select statement: single row>

1. Rationale: Correct use of
Replace Syntax Rules3)
3) For each<>

4)

Qn-terqinals.

TSthat is a <host parameter specification>, the Syntax Rules of
ignment”, apply to TS and the corresponding element of the <select list>,

2. Rationale:/Stpply thecorrect definition for non-deter minism.
Delete Syntax"Rule 5).
Insert thefollowing Syntax Rule:

6.1) The <select statement: single row> is possibly non-deterministic if Sis possibly non-deterministic.
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3. Rationale: Correct use of non-terminals.

Replace Syntax Rules 4) and 5) with:

4) For each <target spedcification> TSthat is an <SQL parameter reference>, the corresponding value in
the row of Q isassigned to TS according to the General Rules of Subclause 9.2, “ Store assignment”, as
VALUE and TARGET, respectively. The assignment of values to targets in the <select target list> isin
an implementation-dependent order.

5) For each <target specification> TS that is a <host parameter specification>, the correspondingvaluein
the row of Q is assigned to TS according to the General Rules of Subclause 9.3 8
assignment”, as VALUE and TARGET, respectively. The assignment of A&l §inthe <select

target list> isin an implementation-dependent order.

14.6 <delete statement: positioned>

1. Rationale: If ONLY is specified, then parentheses in <targe ; ed\ othefwise they are
optional.

In the Format, replace the production for <targettable>

<target table> ::=
<t abl e name>

| ONLY <left paren> <table name>\{¢ paren>

2. Rationale: Avoid multipl e symbolyand exclude operand cursor from treatment of effect on

other cursors.

Replace General Rule2)
2) If thereis :p;

R, other than CR, that is currently open in the SQL-transaction in
g exécuted, then

éld into a subsequent SQL -transaction, then either the change resulting from
gcution of this statement is made visible to SCR or an exception condition is

b) - Otherw ise; whether the change resulting from the successful execution of this SQL-statement is
made visible to SCR is implementation-defined.

Replace General Rule 3) with:

3) If thereis any insensitive cursor |CR, other than CR, that iscurrently open, then either the change
resulting from the successful execution of this statementis invisible to ICR, or an exception condition

israicad: clircar cancitivitv aveantinon raquast failad
+HSaFSea—6US0+ RSHRAEY pHoH Feguesttat+ee:
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3. Rationale: Use the notion of identical to make specification of effect of <delete statement: positioned> more
precise.

Replace General Rule 7) with:

7) Let R be the current row of CR. Exactly onerow R1in LUT such that each field in R is identical to the
corresponding field in R1 is identified for deletion from LUT.

4. Rationale: Specify the effect on the operand cursor.

Insert thefollowing General Rule:

7.1) The effect on CR isimplementation-defined.
5. Rationale: Use of ONLY requires Feature S111, “ONLY in query express
Insert thefollowing Conformance Rule:

1) Without Feature S111, “ONLY in query expressions otspecify ONLY.

14.8 <insert statement>

1.

it VALUES (1) may be parsed either as <insertcolumns and
expression> ::= <table value constructor> ::= VALUES (1) or
::= <contextually typed table value constructor> ::=

3. Rationaley Use theTorrect non-terminal symbols.
Replage 'Syntax Rule 9) with:

9) An <insert columns and source> that specifies DEFAULT VAL UESisimplicitly replaced by an
<insert columns and source> that specifies a <contextually typed table value constructor> of the form

VALUES ( DEFAULT, DEFAULT, , DEFAULT)

awhara tha sy ~AFf CINECEA L T ket H onraal o thao i palhay ~Af L
WTTCT C e T To T Ot DT 7YoLt TS TS U ot TTar o UT CoTaTTi TS O

£ T
CT LI
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4. Rationale: Cater for self-referencing column in underlying table of T.

Replace General Rules 7) b), ¢) and d) with:

7) b) If T has a column RC of which some underlying column is a self-referencing column, then

Case:

i) If RC isasystem-generated self-referencing column, then the value of REs effectively
replaced by the REF val ue of the candidaterow.

or trigraph>
<sinmpl e val ue speci fication>
<right bracket or trigraph>
2.°"N\Rationale: Replaceimprecise wording with precise wording.

Replace Syntax Rule 8) with:

8) If CRis an ordered cursor, then for each <object column> OC contained in <set clause list>, the <order
by clause> of the defining <cursor specification> for CR shall not generally contain a<column
reference> that references OC or an underlying column of the column identified by OC.
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3. Rationale: Remove undefined SET ROW functionality.

Delete Syntax Rule 9).

4. Rationale permit <set function specification> within a <subquery> within a <set clause>.
Replace Syntax Rule 12) with:

12) A <vaueexpression> simply contained in an <update source> in a <set clause> | not directly
contain a <set function specification>.

5. Rationale: There is not necessarily a <row value expression> in <set clause

Replace Syntax Rule 13) c) with:

13) c¢) Let RCVE; 1 (one) £i £ N, be the <update source> si
that contains a <mutated set clause>. Let FN; be the

h <set clause> MSC;
ately contained in

2) If therei WSl
which thisSQ

Replace’General Rule 3) with:

3) If there is any insensitive cursor |CR, other than CR, that iscurrently open, then either the change
resulting from the successful execution of this statementisinvisible to ICR, or an exception condition
israised: cursor sensitivity exception — request failed.

7. Rationale: Replace reference to non-existent BNF term.
Replace General Rule 12) with:

12) A <set clause> specifies one or more object columns and an updatevalue. An object columnisa
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column identified by an <object column> in the <set clause>. The update value is the value specified
by the <update source> contained in the <set clause>.
NOTE 307 — The data values allowable in the current row may be constrained by aWITH CHECK OPTION

congtraint. The effect of awITH CHECK OPTTON constraint 1s defined i the General RUIES of Subclause 14.227,
‘*Effect of replacing some rowsin aviewed table’’.

8. Rationale: Remove undefined SET ROW functionality.

Replace General Rule 15) with:

15) Let CL bethe columns of T identified by the <object columns> contained j

16) Let R1 be the candidae new row. The current row R of CRi
Let TR1 be arow consisting of the fields of R1 and the fi

R1, ordered according to the order of their corr ding
TRand{ ( TR, TR1) } isthe replacent

1.
2. Rationale(permit <<t function specification> within a <subquery> within a <set clause>.
Replace Syntax Rule 5) with:

5) A <value expression> simply contained in an <update source> in a <set clause> shall not directly
contain a <set function specification>.

3. Rationale: There is not necessarily a <row value expression> in <set clause>

Replace Syntax Rule 7) ¢) with:

7) c) Let RCVE;, 1 (one) £i £ N, be the <update source> simply containedin thei-th <set clause> MSC,;
that contains a <mutated set clause>. Let FN; be the <method name> immediately contained in
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MSC,. Let MT, be the <mutated target> immediately contained in MSC;.

Replace Syntax Rule 7) d) iii) 1) with:

7) d) iii) 1) Every occurrence of a column reference that refersto C in SC; is replaced by the <update
source> contained in SC;

4. Rationale: Remove undefined SET ROW functionality.

Replace General Rule 13) with:

13) Let CL bethe columnsof T identified by the <object columns> contai

14.11<temporary table declaration>

1. Rationale: Correct privileges for <temporary tables>s.

Replace General Rule 4) with:

4) A set of privilege descriptors is creagted that de
DELETE, and REFEREN CES on {
every <column definition> in the tabhe
is“PUBLIC".

&pri ile NSERT, SELECT, UPDATE,
SERT ASEL JPD ATE, and REFERENCES for

ACThese privifeges are not grantable. The grantee

1. Rationale: Add missing

1)

1. Rationale: Prayidet

Insert thefeltfowing General Rule:
4.1) For every table ST, its old transition table is initialized as empty table and associated with ST on CTEC.

4.2) For every row that is indicated for deletion, the value of its old transition variable is constructed by
copying that row.
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2. Rationale: Provide the rule of replacement of row with new transition variable and insertion of the value of
transition variable.

Replace General Rule 7) with:

7) Each row thatis marked for deletion from T is dd eted from T. On each deletion process of row, the old
transition variable is inserted into old trangtion table associated with F on CTEC.
NOTE 397 — See Subclause 4.15.3, ‘‘Operations involving tables'’, for the effect of deleting a row
from atable.

3. Rationale: Provide the rule of destruction of transition table.
Insert thefollowing General Rule:

8.1) For every subjecttable in SSC, the trandtion table associated

14.17 Effect of inserting tables into base tables

1. Rationale: Provide the rule of initializatigr

4.2) For every row that is |
copying its cand

2. Rationale: Pr
transition variable.

ess of row, the new transition variable is inserted into new transition table

3. Rationale™RfoVide the rife of destruction of transition table.
Insert thefollowing Genéral Rule:

8.1), < For every subject table in SSC, the trandtion table associated with that table is destroyed.
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14.18 Effect of inserting a table into a derived table

1 Rationale: Editorial

Replace General Rule 2) b)iii) with:

2) b) iii) The candidate rows are added to the corresponding S,.

14.20 Effect of replacing rows from base table

1. Rationale: Provide the rule of initialization of transition table, association be
and transition table on each trigger context and construction of the value of

Insert thefollowing General Rule:

5.1) For every table ST, its old transition table and new trangti
associated F on CTEC.

5.2) For every row that is indicated for replacement 3 4 i fkensition variable is constructed by
copying that row, and the value of jts he
row.

2. Rationale: Provide the rule of replaceme
transition variable.

ansition variable and insertion of the value of

Replace General Rule 8) with:

8) For every table

identified
for replaceme

9.1) _Forevery subjecttable in SSC, the transtion table associated with that table is destroyed.

15.2-<return statement>

1. Rationale: Move the check for the most specific type of the returned value to <routine invocation>. Delete
redundant invocation of store assignment rules.

Replace General Rules 1), 2) and 3) with:

1) The value of VE isthereturned value of the execution of the SQL routine body of F.
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16.4 <savepoint statement>

1. Rationale Remove theanomaly in <savepoint specifier>.

In the Format, replace the production for <savepoint specifier> with:
<savepoint specifier> ::= <savepoint name>
Delete Syntax Rule 1)
Replace General Rules 1) and 2) with:
1) Let Sbe the <savepoint name>.

Delete General Rule 5)

16.5 <release savepoint statement>

1. Rationale Remove theanomaly in <savepoint specifi )
Delete Syntax Rule 1)
Replace General Rule 1) with:

1) Let Sbe the <savepoi

efminated. If AND CHAIN was specified, then a new SQL-transaction
gess mode, isolation level, and diagnostics area limit asthe SQL -

el Any branchtransactionsof the SQL-transaction areinitiaed with the same
level, and diagnostics area limit as the corresponding branch of the SQL-

16.7 <rollback stateiment>

1. Rationale Remove theanomaly in <savepoint specifier>.

Delete Syntax Rule 1)

Replace General Rule 3) a) with:

3) a) Let Sbe the <savepoint name>.
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2. Rationale: Uniformity of terminology.

Replace General Rule 2) f) with:

2) f)  The current SQL-transaction is terminated. If AND CHAIN was specified, then a new SQL -
transaction is initiated with the same access mode, isolation level, and diagnostics area limit as the
SQL-transaction just terminated. Any branch transactions of the SQL-transaction are initiated with
the same access mode, isolation level, and diagnostics area limit as the corresponding branch-of{the
SQL -transaction just terminated.

3. Rationale: Correct the specification of which locators are marked invalid when 3 5action ends.
Replace General Rule 3) f) with:

3) f) Every valid locator generated in the current SQL-transaction’s pishment of S

is marked invalid.

19.1 <get diagnostics statement>

1. Rationale: Addressrequirement for multiple diagnosf
Replace the body of theFunction with:
Get exception or complé&ion condition infg

2. Rationale: Inconsistent data

In Table 25, Identifiers for Fse\w/it\<get Wl
<identifier>< > z < \\/ Declared Type
Winformaﬁon item name>s

Y
PARAM ETERKM&DIR\@M-Ie Character string with maximum length 5

ent for multiple diagnostics areas

0.1) «Cet-DA be the firg diagnostics area.
Replace General Rule 1) with:

1) Specification of <statement information item> assigns the value of the specified statementinformation
item in DA to <simple target secification>.

a) The value of NUMBER is the number of exception or completion conditions that have been stored
in DA as aresult of executing the previous SQL -statement other than a<get diagnostics
statement>.

NOTE 337 — The <get diagnostics staement> itsdf may returninformationviathe SQLSTATE
parameter, but does not modify the previous contents of DA.
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b) Thevalue of MORE is:

Y More conditions were raised during execution of the SQL -statement than there are condition

HIZS Y
arCasTTo 7T

N  All of the conditions that were raised during execution of the SQL -statement have been stored
in DA.

c¢) Thevalue of COMMAND _FUNCTION isthe identification of the SQL-statement executedy Table
26, ‘* SQL-statement codes’’ specifies the identifier of the SQL -statements.

d)

e) Thevalue of ROW_COUNT isthe number of rows affec

directly contained in S.
Case:

i) If Sisan <insert statement®
intoT.

i)

Phneondition> directly contained in S. The value of
rived by executing the statement:

stateraent: Sparched> is implementation-dependent

f))  Thevalue of TRANSACTIONS_COMM ITTED is the number of SQL-transactions that have been
committed since the most recent time at which DA was emptied.

g) Thevalue of TRANSACTIONS_ROLLED_BA CK isthe number of SQL-transactions that have
been rolled back since the most recent time at which DA was emptied.

232
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(zero) if an SQL-transaction is not currently active.
NOTE 341 — TRAN SACTION_A CTIVE indicates whether an SQL -transaction is active upon
return from an external routine.
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Replace General Rule 2) with:

2) If <condition information> is specified, then let N be the value of <condition number>. If N isless than

raised: invalid condition number. If <condition number> has the value 1, then the diagnostics
information retrieved corresponds to the condition indicated by the SQLSTATE value actually returned
by execution of the previous SQL -statement other than a<get diagnostics statement>. Otherwise, the

association between <condition number> values and specific conditions raised during evaluation-of the
General Rules for that SQL-statement is implementation-dependent.

Replace the 1% sentence of General Rule 3) with:

Specification of <condition information item> assigns the value of the specifit
the N-th condition areain DA to <simple target gecification>.

4. Rationale: Editorial. Non-reserved word - DYNAMIC_FUNCTIOJX
Replace General Rule 3) p) with:

3) p) Thevauesof CONNECTION_NAME and S

Case:

i) If COMMAND_FUNCTION-dentifie connection statement>, then the <connection
name> and the <SQL-server n idi oy implied by the <SQL connection
statement>.

ii) Otherwi \ 8 QL -server name> of the SQL-sesson in which the

SQL-statement \ Identifier Code
<declare cursor> A N ” | DECLARE CURSOR 101
N\

Replace the followingrows in Table 26, "SQL -statement codes":

SQL-statement Identifier Code
<grant-statement> GRANT 48
<revoke statement> REVOKE 59
with:
SQL-statement Identifier Code
<grant privilege statement> GRANT 48
<revoke privilege statement> REVOKE 59
<revoke role statement> REVOKE ROLE 129
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7. Rationale: Correct the classification of SQL-statements.

Insert the following rows into Table 26, "SQL -statement codes":

SQL-statement Identifier Code
<user-defined cag definition> CREATE CAST 52
<drop-user-defined cast definition> DROP CA ST 78

19.2 Pushing and popping the diagnostics area stack

1. Rationale: Addressrequirement for multiple diagnostics areas

Insert the following Subclause

19.2 Pushing and popping the diagnostics area stac

Function

Define operationson the diagnostics area stack
Syntax Rules
None.

Access Rules

None.

General Rules Q

1)

T S be the STACK specified in an application of this Subclause.

2)

1) If theshumber of diagnostics areasin DAS s equal to the implementation-dependent maximum
number of diagnostics areas per diagnostics area stack, then an exception is raised: maximum
number of stacked diagnostics areas exceeded.

ii) Otherwise, DASis pushed and the contents of the second diagnostics area in DAS are copied to
the first.

234
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diagnostics areas in DAS move up one position, the second becoming the first, the third the second
and so on.
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20.4 CARDINAL_NUMBER domain

1. Rationale: Remove undefined terming in the description.

Replace Description 1) with:

1) The domain CARDINAL _NUMB ER contains any non-negative number that isless than or equd tothe
implementation-defined maximum for INTEGER.

20.9 APPLICABLE ROLES view

1. Rationale: Remove an unintentional incompatibility between SQL-92 and
CURRENT_ROLE, recognise rolesin the WHERE clause of the TABL

In the Definition, replacethe view definition with:

CREATE RECURSI VE VI EW APPLI CABLE_ROLES
GRANTEE, ROLE_NAME,

( ( SELECT GRANTEE, ROLE_NAME,
FROM DEFI NI TI ON_SCHEMA.

In the Detinition, replacethe view definition with:

CREATE VI EW ATTRI BUTES AS

SELECT DI STI NCT
UDT_CATALOG, UDT_SCHEMA, UDT_NAME,
A. ATTRI BUTE_NAME, ORDI NAL_PCSI Tl ON,
ATTRI BUTE DEFAULT

| S NULLABLE, DATA TYPE, CHARACTER MAXI MUM LENGTH,
CHARACTER_OCTET_LENGTH, Cl1. CHARACTER SET_CATALOG,

Cl. CHARACTER_SET_SCHEMA, Cl. CHARACTER SET_NAME,

D1. COLLATI ON_CATALOG, D1. COLLATI ON_SCHEMA, D1. COLLATI ON_NAME,
NUVERI C_PRECI SI ON, NUMERI C_PRECI S| ON_RADI X, NUMERI C_SCALE,
DATETI ME_PRECI SI ON, | NTERVAL_TYPE, | NTERVAL_PRECI SI ON,
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D1. USER DEFI NED_TYPE_CATALOG AS ATTRI BUTE_UDT_CATALOG,
D1. USER_DEFI NED_TYPE_SCHEMA AS ATTRI BUTE_UDT_SCHEMA,
D1. USER _DEFI NED_TYPE_NAME AS ATTRI BUTE_UDT_NAME,

D1. SCOPE_CATALOG, D1. SCOPE_SCHEMA, D1. SCOPE NAME,

g i

v S " —
| S DERI VED_REFERENCE_ATTRI BUTE
FROM ( DEFI NI TI ON_SCHEMA. ATTRI BUTES AS A
LEFT JO N ( DEFI NI TI ON_SCHEMA. DATA TYPE_DESCRI PTOR AS D1
LEFT JO N DEFI NI TI ON_SCHEMA. COLLATI ONS AS Cl
ON ( ( Cl.COLLATI ON CATALOG, C1.COLLATI ON_SCHEMA,
CL. COLLATI ON_NAME )
= ( D1. COLLATI ON_CATALOG, DI1.COLL SCHENA,
D1. COLLATI ON_NAMVE ) ) )
ON ( ( A UDT_CATALOG, A. UDT_SCHEMA, A. UDT_NAME,
' USER® DEFI NED TYPE', “A DTD_I DENTI FTER )

UDTP. USER_DEFI NED_TYPE_CATAL
FROM DEFI NI TI ON_SCHEMA. USER_DEFI NED

1. Rationale: Remove an unin

ATTRIBUT_E/CO:UM DE
In the Definition, reptace X

UP. GRANTEE | N ( SELECT ROLE_NAMVE

FROM ENABLED _ROLES ) ) )
AND
GHARACTER SET_CATALOG = ( SELECT CATALOG NAMVE
FROM | NFORVATI ON_SCHEMA CATALOG NAME ) ;
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20.12a CHECK_CONSTRAINT_ROUTINE _USAGE view

1. Rationale: Add missing tables to describe the usage of routines by other schema objects.

Insert thefollowing Subclause

20.12a CHECK_CONSTRAINT_ROUTINE_USAGE view

Function

Identify each SQL-invoked routine owned by a given user on which a domain
constraint or assertion defined in this catalog is dependent.

Definition

CREATE VI EW CHECK_CONSTRAI NT_ROUTI NE_USAGE AS
SELECT CONSTRAI NT_CATALOG,  CONSTRAI NT_SCHEMA
SPECI FI C_CATALOG, SPECI FI C_SCHEMA, $

FROM ( DEFI NI TI ON_SCHEMA. CHECK_CONSTRAI

JO N DEFI NI TI ON_SCHEMA. CHECK_Cer

2) e F391, “Long identifiers”, conforming SQL language shall not reference
_SCHEMA.CHECK_CONSTRAINT_ROUTINE_USAGE.
20.14 COLLATION view

15" Rationale: Remove an unintentional incompatibility between SQL-92 and SQL-99, correct references to
CURRENT_ROLE, recognise rolesin the WHERE clause of the TABLES view and make the value of the
ATTRIBUTE/COLUM N DEFAULT visible to any user who has some privilege on the attribute/column.

In the Definition, replacethe <where clause> with:

WHERE ( COLLATI ON_CATALOG, COLLATI ON_SCHEMA, COLLATI ON_NAME, ' COLLATION )
IN ( SELECT UP. OBJECT CATALOG, UP. OBJECT SCHEMA, UP. OBJECT NAME,
UP. OBJECT_TYPE
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FROM DEFI NI TI ON_SCHEMA. USAGE_PRI VI LEGES AS UP
VWHERE ( UP. GRANTEE IN ( ' PUBLIC , CURRENT_USER )
R

UP. GRANTEE I N ( SELECT ROLE_NAME

ERAA—EMAR ERD— RO
FINXOUVE LINADLLU. TNULLO )

)
AND
COLLATI ON_CATALOG = ( SELECT CATALOG NAME
FROM | NFORMATI ON_SCHEMA_CATALOG_NAME ) ;

20.16 COLUMN_PRIVILEGES view

1. Rationale: Remove an unintentional incompatibility between SQL-92 and S
CURRENT_ROLE, recognise rolesin the WHERE clause of the TABLESwi
ATTRIBUTE/COLUM N DEFAULT visible to any user who has some

In the Definition, replacethe <where clause> with:
WHERE ( GRANTEE IN ( '"PUBLIC , CURRENT_USER

GF\’ANTEE IN ( SELECT ROLE_NAME
FROM ENABKED

GRANTOR = CURRENT_USER
R
GRANTOR | N ( SELECT ROLE/NAMVE

1.

D. USER DEFI NED TYPE NAME AS UDT_NAME,
C. TABLE_CATALOG, C. TABLE_SCHEMA, C. TABLE_NAME, C. COLUMN_NAVE
£ROM ( DEFI NI TI ON_SCHEMA. COLUMNS AS C
JO N ( DEFINI TI ON_SCHEMA. DATA_TYPE_DESCRI PTOR AS D
JO N DEFI NI TI ON_SCHEMA. SCHEMATA AS S

ON ( D. USER DEFI NED_TYPE_CATALOG,

D. USER_DEFI NED_TYPE_SCHEMA )
= ( S. CATALOG NAVE, S. SCHEMA NAME )

' TABLE' C. DTD_I DENTI FI ER )
= ( D OBJECT _CATALOG, D. OBJECT_SCHEMA, D. OBJECT_NAME,
D. OBJECT_TYPE, D.DTD_IDENTIFIER) ) )
WHERE ( S. SCHEMA_OANER = CURRENT_USER
R
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S. SCHEMA_ O\NER | N ( SELECT R ROLE_NAME
FROM ENABLED ROLES AS R) )
AND
D. DATA_TYPE = ' USER- DEFI NED ;

GRANT SELECT ON TABLE COLUMN_UDT_USAGE
TO PUBLI C W TH GRANT OPTI ON,

20.18 COLUMNS view

1. Rationale: Remove an unintentional incompatibility between SQL-92 and SQL-99, correct hefereénces to
CURRENT_ROLE, recognise rolesin the WHERE clause of the TABLES view = 3lue of the
ATTRIBUTE/COLUMN DEFAULT visible to any user who has some privile i

Replace the Definition with:

CREATE VI EW COLUMNS AS

SELECT DI STI NCT
TABLE_CATALOG, TABLE_SCHEMA, TABLE_
C. COLUMN_NAME, ORDI NAL_POCSI TI ON,
COLUMN_DEFAULT,
I'S_NULLABLE,
COALESCE ( D1. DATA_TYPE,

ATI ON_CATALOG,

COALESCE ( DL1. COLLATI ON_SCHEMA, D2. COLLATI ON_SCHEMA )
AS COLLATI ON_SCHEMA,

COALESCE ( D1.COLLATI ON_NAVE, D2. COLLATI ON_NAME )
AS COLLATI ON_NAME,

DOVAI N_CATALOG, DOMVAI N_SCHEMA, DOVAI N_NAME,

COALESCE ( D1.USER DEFI NED_TYPE CATALOG, D2.USER _DEFI NED_TYPE CATALOG )
AS UDT_CATALOG,

COALESCE ( D1.USER DEFI NED TYPE SCHEMA, D2. USER DEFI NED TYPE SCHEMA )

AS UDT_SCHEMA,
COALESCE ( D1.USER DEFI NED TYPE_NAME, D2.USER DEFI NED_TYPE_NAME )
AS UDT_NAME,
COALESCE ( D1. SCOPE_CATALOG, D2. SCOPE_CATALOG ) AS SCOPE_CATALCG,
COALESCE ( D1. SCOPE_SCHEMA, D2. SCOPE_SCHEMA ) AS SCOPE_SCHEMA,
COALESCE ( D1. SCOPE_NAME, D2. SCOPE_NAME ) AS SCOPE_NAME,
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COALESCE ( D1. MAXI MUM_CARDI NALI TY, D2. MAXI MUM_CARDI NALI TY )
AS MAXI MUM_CARDI NALI TY,
COALESCE ( D1.DTD_| DENTI FI ER, D2. DTD_| DENTI FI ER ) AS DTD_| DENTI FI ER,

| S_SELF_REFERENCI NG

LEFT JO N DEFI NI TI ON_SCHEMA. COLLATI ONS AS Cl
ON ( ( Cl.COLLATI ON_CATALOG, Cl. COLLATI ON_SCHEMA,
C1. COLLATI ON_NAME )
= ( D1. COLLATI ON_CATALOG, D1. COLLATI ON_SCHEMA,
D1. COLLATI ON_NAME ) ) )
ON ( ( C TABLE_CATALOG, C.TABLE SCHEMA, C. TABLE NA
* TABLE' , C. DTD_I| DENTI FI ER )
= ( DI1.OBJECT _CATALOG, DI1.OBJECT SCHEMA,
D1. OBJECT_TYPE, D1.DTD_| DENTI FI ER )
LEFT JO N ( DEFI NI TI ON_SCHEMA. DATA_TYPE_DESCRI PTORSA
LEFT JO N DEFI NI TI ON_SCHEMA. COLLATI ONS A
ON ( ( C2. COLLATI ON_CATALOG, C2.
C2. COLLATI ON_NAME )
= ( D2. COLLATI ON_CATA
D2. COLLATI ON_
ON ( ( C. DOVAI N _CATALOG, C. DOVAI N_SCHEMA,
* DOVAI N, C. DTD_I DENTI FI ER )

1.

UNI ON
( SELECT PK. TABLE_CATALOG, PK. TABLE_SCHEMA, PK. TABLE_NAME,
PK. COLUMN_NANE,
FK. CONSTRAI NT_CATALOG, FK. CONSTRAI NT_SCHEMA, FK. CONSTRAI NT_NANE
FROM DEFI NI TI ON_SCHEMA. REFERENTI AL_CONSTRAI NTS AS FK
JO N DEFI NI TI ON_SCHEMA. KEY_COLUMN_USAGE AS PK
ON ( FK. UNI QUE_CONSTRAI NT_CATALGCG,
FK. UNI QUE_CONSTRAI NT_SCHEMA,

A A A1AD
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FKONFQUE—CONSTRAHNT INAVE )
= ( PK. CONSTRAI NT_CATALOG, PK. CONSTRAI NT_SCHEMA,
PK. CONSTRAI NT_NAME ) )
UNI ON
( SELECT TABLE_CATALOG, TABLE_SCHEMA, TABLE_NAME, COLUMN_NAME,
CONSTRAI NT_CATALOG, CONSTRAI NT_SCHEMA, CONSTRAI NT_NAME
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FROM DEFI NI TI ON_SCHEMA. KEY_COLUWN_USAGE
NATURAL JO' N DEFI NI TI ON_SCHEMA. TABLE_CONSTRAI NTS
WHERE CONSTRAI NT_TYPE IN ( ' UNIQUE , ' PRI MARY KEY' ) ) )
JO N DEFI NI TI ON_SCHEMA. SCHEMATA

)
= ( CATALOG NAME, SCHEMA NAME ) )

20.21 DATA_TYPE_PRIVILEGES view

Rationale: Editorial - typographical error and missing grant statement. Do not sel egt evant rews.

CREATE VI EW DATA TYPE_PRI VI LEGES
( OBJECT CATALOG, OBJECT SCHEMA, OBJECT NAME,
OBJECT_TYPE, DTD | DENTI FIER )
AS
SELECT USER DEFI NED_TYPE_CATALOG, USER DEFI NED_TYP
USER_DEFI NED_TYPE_NAME, ' USER- DEFI NED TYPE!
FROM ATTRI BUTES
UNI ON
SELECT TABLE CATALOG, TABLE SCHEMA, TABL
" TABLE', DTD_| DENTI FI ER
FROM COLUMNS
UNI ON
SELECT OBJECT_CATALOG, OBJECT SCHE
" DOVAI N, DTD_I| DENTI FI ER
FROM DOMAI NS
UNI ON
SELECT USER_DEFI NED ) “TYPE_SCHEMA,
YPE', DTD_| DENTI FI ER

SELECT AJSER D D_TYPE_CATALOG, USER DEFI NED_TYPE_SCHEMA,
USER_DEFI NED_TYPE_NAME, ' USER- DEFI NED TYPE', SOURCE_DTD | DENTI FI ER
FROM/USER_DEFI NED_TYPES
WHERE SOURCE_DTD | DENTI FI ER |'S NOT NULL
UNICON
SELECT USER DEFI NED_TYPE_CATALOG, USER _DEFI NED TYPE_SCHEMA,
USER_DEFI NED_TYPE_NAME, ' USER- DEFI NED TYPE', REF_DTD | DENTI FI ER
FROM USER_DEFI NED_TYPES
WHERE REF_DTD | DENTI FIER 1S NOT NULL;

GRANT SELECT ON TABLE DATA_TYPE_PRI VI LEGES
TO PUBLI C WTH GRANT OPTI ON,
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20.23 DIRECT_SUPERTYPES view

1. Rationale: Add JOIN to DEFINITION_SCHEMA.SCHEMT A table to correct view definition.

In the Definition, replacethe <where clause> with:

WHERE ( USER DEFI NED_TYPE_CATALOG, USER DEFI NED TYPE_SCHEMA,
USER_DEFI NED_TYPE_NAME )
IN ( SELECT UDTP.USER DEFI NED TYPE_CATALOG,
UDTP. USER_DEFI NED_TYPE_SCHEMA, UDTP. USER_DEFI ]
FROM DEFI NI TI ON_SCHEMA. USER_DEFI NED_TYPE_PRI VI LEGH
JO N DEFI NI TI ON_SCHEMA. SCHEMATA AS S N
ON ( ( UDTP. USER DEFI NED TYPE_CATALOG,
UDTP. USER_DEFI NED_TYPE_SCHEMA
= ( S. CATALOG NAME, S. SCHEMA NA
WHERE ( S. SCHEMA OMNER = CURRENT_USER
R
S. SCHEMA_ OANER | N ( SELECT

AND
USER_DEFI NED_TYPE_CATALOG = ( SELECT

20.25 DOMAIN_UDT_USAGE view

1. Rationale: Domains cannot be dependent

Delete this entire Subclause.

20.26 DOMAINS vie

1. Rationale Do ¢
92 and SQL-99, sdrpé

TABLES view and

s. Remove an unintentional incompatibility between SQL-
ENT_ROLE, recognise roles in the WHERE clause of the
RIBUTE/COLUMN DEFAULT visible to any user who has

CHARACTER MAXI MUM LENGTH, CHARACTER OCTET LENGTH,
R SET_CATALOG, CHARACTER SET_SCHEMA, CHARACTER SET_NAME,
COLLATI ON_CATALOG, COLLATI ON_SCHEMA, COLLATI ON_NAME,
NUVERI C_PRECI SI ON, NUMERI C_PRECI SI ON_RADI X, NUVERI C_SCALE,
DATETI ME_PRECI SI ON, | NTERVAL_TYPE, | NTERVAL_PRECI SI ON, DOVAI N DEFAULT,
MAXI MUM CARDI NALI TY, D1.DTD_I DENTI FI ER
FROM DEFI NI TI ON_SCHEMA. DOVAI NS AS D1
JON ( DEFINI TI ON_SCHEMA. DATA_TYPE_DESCRI PTOR AS D2
LEFT JO N DEFI NI TI ON_SCHEMA. COLLATI ONS AS S
USI NG (_ COLLATI ON CATALOG COLLATI ON_SCHEMA, COLLATI ON_NAVE )
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) ON ( ( DOVAIN CATALOG DOVAI N SCHEMA, DOMAI N_NAME,
' DOVAI N, D1.DTD_| DENTI FI ER )
= ( OBJECT CATALOG OBJECT SCHEMA, OBJECT NAME,
OBJECT_TYPE, D2.DTD_| DENTIFIER ) )
WHERE ( ( ( DOMAI N CATALOG, DOVAI N SCHEMA, DOMAI N NAME, ' DOMAIN )
IN ( SELECT OBJECT CATALOG, OBJECT SCHEMA, OBJECT NAME,
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OBJECT_TYPE
FROM DEFI NI TI ON_SCH MA USAGE_PRI VI LEGES AS UP
WHERE ( UP. GRANTEE IN ( ' PUBLIC , CURRENT_USER )
R

T P W U = = i B | =

= LA
Ur. OVAINTLEL TI1NY \ QI:LI:bI r\u_E I\ll"\IVI_

FROM ENABLED_ROLES )

)
R

DOVAI N_CATALOG, DOMVAI N_SCHEMA, DOVAI N_NAME )
IN ( SELECT DOVAI N CATALOG, DOMAI N SCHEMA, DOVAI N_
FROM COLUMNS )
)
AND
( DOVAI N_CATALOG = ( SELECT CATALOG NAME
FROM | NFORVATI ON_SCHE
)

GRANT SELECT ON TABLE DOVAI NS
TO PUBLI C W TH GRANT OPTI ON;

20.27 ELEMENT_TYPES view

1. Rationale Remowe irrelevant column from ih ; NT_TYPES view.

CREATE VI EW ELEMENT
SELECT DI STI NCT

¢ PRECI SI ON_RADI X, NUVERI C SCALE,
RVAL_TYPE, | NTERVAL_PRECI SI O\,
OG AS UDT OATAL&B,

CEFT JO N DEFI NI TI ON_SCHEMA. COLLATI ONS AS S
USI NG ( COLLATI ON_CATALOG, COLLATI ON_SCHEMA,

COLLATI ON_NAME ) )

ON ( ( E. OBJECT CATALOG, E. OBJECT SCHEMA, E. OBJECT NAME,

E. OBJECT_TYPE, E. DTD_| DENTI FI ER )
= ( D. OBJECT CATALOG, D. OBJECT _SCHEMA, D. OBJECT_ NAME,
D. OBJECT_TYPE, D.DTD I DENTIFIER ) )

WHERE ( OBJECT_CATALOG, OBJECT SCHEMA, OBJECT NAME,

OBJECT_TYPE, ROOT_DTD I DENTI FI ER )

IN ( SELECT OBJECT CATALOG, OBJECT_SCHEMA, OBJECT_NAME,

OBIECT T IP'_TBTB:I‘BENTI'IEI'ER
FROM | NFORVATI ON_SCHEVMA. DATA_TYPE_PRI VI LEGES ) ;
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20.29 FIELDS view

1. Rationale Remove irrelevant columnsfrom the definition of the FIELDS view.

In the Definition, replacethe view definition with:

CREATE VI EW FI ELDS AS

SELECT DI STI NCT
F. OBJECT_CATALOG, F.COBJECT_SCHEMA, F. OBJECT_NAME,
F. CBJECT_TYPE, ROW.| DENTI FI ER, FI ELD_NAME,
ORDI NAL_POSI TI ON, DATA TYPE,
CHARACTER_MAXI MUM_LENGTH, CHARACTER_OCTET_LENGTH,
CHARACTER_SET_CATALOG, CHARACTER SET_SCHEMA, CHARA

NUMERI C_PRECI SI ON, NUMERI C_PRECI SI ON_RADI X, NU
DATETI ME_PREC!I SI ON, | NTERVAL_TYPE, | NTERVAL_P|
USER DEFI NED_TYPE_CATALOG AS UDT_CATALOG,
USER_DEFI NED_TYPE_SCHEMA AS UDT_SCHEMA,
USER_DEFI NED_TYPE_NAVE AS UDT_NAME,
SCOPE_CATALOG, SCOPE_SCHEMA, SCOPE_NAME
MAXI MUM_CARDI NALI TY, F. DTD_| DENTI FI ER
FROM DEFI NI TI ON_SCHEMA. FI ELDS AS F
JON ( DEFINI TI ON_SCHEMA. DATA TYPE

LSGHEMA, COLLATI ON_NAME ) )
BIJECT_NAME,

1. i : e e i ormation that CL | implementations actually expect.

Identif definedin this catalog that are constrained as keys and that are accessible by a given user
orrole.

Replace the Befinition

CREATE VI EW KEY_COLUWN_USAGE AS
SELECT KCUL. CONSTRAI NT_CATALOG, KCUL. CONSTRAI NT_SCHEMA,
KCUL. CONSTRAI NT_NAME, KCUL. TABLE_CATALOG,
KCUL. TABLE_SCHEMA, KCUL. TABLE_NAME, KCUL. COLUMN_NAME,
KCUL. ORDI NAL_PCSI Tl ON
FROM DEFI NI TI ON_SCHEMA. KEY_COLUMN_USAGE AS KCUL

FOHN—HNFERMATHEN-SEHEMA—FABEE—CONSTRAHNFS—AS—FE
"ON (' TC. CONSTRAI NT_CATALOG = KCUL. CONSTRAI NT_CATALCG
AND
TC. CONSTRAI NT_SCHEMA = KCUL. CONSTRAI NT_SCHEMA
AND
TC. CONSTRAI NT_NAME = KCUL. CONSTRAI NT_NAME )
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WHERE ( ( SELECT MAX ( KCU3. ORDI NAL_PCSI TI ON )
FROM KEY_COLUWN_USAGE AS KCU3

WHERE KCU3. CONSTRAI NT_CATALOG = KCUL. CONSTRAI NT_CATALOG

AND

KCU3. CONSTRAI NT_NAME = KCU1. CONSTRAI NT_NAME

= ( SELECT COUNT (*
FROM KEY_COLUWN_USAGE AS KCU2
WHERE ( KCU2. TABLE_CATALOG, KCU2. TABLE SCHEMA,
KCU2. TABLE_NAME, KCU2. COLUMN_NAME )
IN ( SELECT CP2. TABLE CATALOG, CP2. TABLE

)
AND

. recognise roles in the WHERE clause of the TABLES view and
E/COLUM N DEFAULT visible to any user who has some privilege on the

M USER_DEFI NED_TYPE_NAME )
DN ( SELECT UDTP. USER_DEFI NED_TYPE_CATALOG,
UDTP. USER_DEFI NED_TYPE_SCHEMA,
UDTP. USER_DEFI NED_TYPE_NAME
FROM DEFI NI TI ON_SCHEMA. USER_DEFI NED_TYPE_PRI VI LEGES AS UDTP
WHERE ( UDTP. GRANTEE IN ( ' PUBLIC , CURRENT_USER )
R
UDTP. GRANTEE | N ( SELECT ROLE_NAME

pve an unintentional incompatibility between SQL-92 and SQL-99,

ERQM ENARL EDRAOES ) ) )

7

AND
M USER _DEFI NED_TYPE_CATALOG = ( SELECT CATALOG NAME
FROM | NFORVATI ON_SCHEMA CATALOG NAME )
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In the Definition, replacethe <grant statement> with:

GRANT SELECT ON TABLE METHOD_SPECI FI CATI ON_PARAMETERS
TO PUBLI C W TH GRANT OPTI ON,

20.32 METHOD_SPECIFICATIONS view

1. Rationale: Correctthe function.

Replace the Function with:

Identify the SQL-invoked methods in the catal og that are accessible to a given dse

attributée/column.

In the Definition, replacethe view definition with:

SELECT M SPECI FI C_CATALOG, M SF
M USER DEFI NED_TYPE_CATA

FROV ( DEFINI TI ON_SCHEMA. METHOD_SPECI FI CATI ONS M
JON ( DEFT NI TI ON_SCHEMA. DATA_TYPE_DESCRI PTOR D
LEFT JO N DEFI NI TI ON_SCHEMA. COLLATI ONS AS C
ON ( C. COLLATI ON_CATALOG, C. COLLATI ON_SCHEMA,
C. COLLATI ON_NAME )
= ( D. COLLATI ON_CATALOG, D. COLLATI ON_SCHEMA,
D. COLLATI ON_NAME ) )
ON (M USER DEFI NED TYPE_CATALOG M USER DEFI NED_TYPE_SCHEMA,
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M USFR_DFFI NED TYPE_NAME, ' USER- DEFI NED TYPE'
M DTD_I DENTI FI ER )
= ( D. OBJECT_CATALOG, D. OBJECT_SCHEMA, D. OBJECT_NAME,
D. OBJECT_TYPE, D.DTD | DENTI FI ER )
WHERE ( M USER DEFI NED TYPE_CATALOG, M USER DEFI NED_TYPE_SCHEMA,
M USER_DEFI NED_TYPE_NAME )
IN ( SELECT UDTP. USER_DEFI NED TYPE_CATALOG,
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UDTP. USER_DEFI NED_TYPE_SCHEMA,
UDTP. USER_DEFI NED_TYPE_NANE
FROM DEFI NI TI ON_SCHEMA. USER_DEFI NED_TYPE_PRI VI LEGES AS UDTP
WHERE ( UDTP. GRANTEE IN ( ' PUBLIC, CURRENT_USER )

\J’\
UDTP. GRANTEE | N ( SELECT ROLE_NAME
FROM ENABLED ROLES ) ) )
AND
M USER DEFI NED_TYPE_CATALOG
= ( SELECT CATALOG NAMVE
FROM | NFORVATI ON_SCHEMA CATALOG NAME ) ;

20.33 PARAMETERS view

any user who has some privilege on the attribute/column.

Replace the Definition with:

CREATE VI EW PARAMETERS AS
SELECT P1. SPECI FI C_CATAL%,

\ ER_SET_NAME, C1. COLLATI ON_CATALGCG,
TI ON_NAME, D1. NUMERI C_PRECI SI ON,

D1. SCOPE CATAL(I;,

~PARAMETERS P1
NI TI ON_SCHENMA. DATA TYPE_DESCRI PTOR D1
7T JO N DEFI NI TI ON_SCHEMA. COLLATI ONS Cl1
ON ( ( Cl.COLLATI ON CATALOG, C1.COLLATI ON SCHEMA,
C1. COLLATI ON_NAME )
= ( D1. COLLATI ON_CATALOG, D1. COLLATI ON_SCHEMA,
D1. COLLATI ON_NAME ) ) )
SPECI FI C CATALOG,  SPECI FI C_SCHEMA, ' SPECI FI C_NAME,
" ROUTI NE, P1.DTD | DENTI FI ER )
= ( OBJECT CATALOG, OBJECT SCHEMA, OBJECT NAME,
OBJECT_TYPE, DI1.DTD | DENTIFIER) )
JO'N DEFI NI TI ON_SCHENMA. ROUTI NES R1
ON ( ( P1. SPECI FI C_CATALOG, P1.SPECI FI C_SCHEMA, P1. SPECI FI C_NAME )
( R1. SPECI FI C_CATALOG, RI.SPECI FI C_SCHEMA,
RL. SPECI FI C_NAME )

AND
( P1. SPECI FI C_CATALOG, P1.SPECI FI C_SCHEMA, P1. SPECI FI C_NAME )
IN ( SELECT SPECI FI C_CATALOG, SPECI FI C_SCHEMA, SPECI FI C_NAME
FROM DEFI NI TI ON_SCHEMA. ROUTI NE_PRI VI LEGES
VWHERE ( GRANTEE IN ( ' PUBLI C, CURRENT_USER )

© ISO/IEC 2003 — All rights reserved

247


https://standardsiso.com/api/?name=049fbc7509bc8a8c9cb945cc459a881d

