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CORRECTION 

The 1994 edition of AS/NZS 3968 is amended as follows; the amendments should be inserted in the 
appropriate place. 

SUMMARY: This Amendment applies to the title of the Standard and to pages 283 to 286 and pages 431 to 
434. which were inadvertently reversed in the printing process. The Table of Contents is correct. 

Published on 5 December 1996. 

Title page 
Delete title and insert the following: 

Information technology-Database 
languages-SQL 

Part 0: Definition of data structures and basic 
operations 
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Pages 283 and 285 

Change number of page 283 to 285 and change number of page 285 to 283. 

Pages 284 and 286 
Change number of page 284 to 286 and change number of page 286 to 284. 

Pages 431 and 433 

Change number of page 431 to 433 and change number of page 433 to 431. 
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DEC. 
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Pages 432 and 434 

Change number of page 432 to 
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PREFACE 

This Standard was prepared by the Joint Standards Australia/Standards New Zealand Committee 
IT/i on Information Systems-Interconnection to supersede AS 3968, Information processing 
systems-Database language SQL with data enhancement. It is identical with and has been 
reproduced from ISO/IEC 9075: 1992 , Information technology -Database Ianguages-SQL. 

This Standard is issued as a Joint Standard under the terms of the Active Cooperation Agreement 
between Standards Australia and Standards New Zealand. 

The objective of this Standard is to provide users of large databases with a definition of data 
structures and basic operations performed on SQL-data and to provide functional capabilities for 
creating, accessing, maintaining, controlling and protecting SQL-data. 

This Standard is one of a series of Open Systems Interconnection (0%) Standards which are 
currently under development. Since OS1 Standards are developmental, there may be some minor 
difficulties encountered in their implementation. For this reason, Standards Australia will be 
providing, through the OS1 Help Desk, a service to coordinate and disseminate information 
concerning difficulties which are identified in using this Standard. 

Users of this Standard are advised by Standards Australia and Standards New Zealand, under 
arrangements made with IS0 and IEC, as well as certain other Standards organizations, that the 
number of this Standard is not reproduced on each page; its identity is shown only on the cover and 
title pages. 

For the purpose of this Standard, the source text should be modified as follows: 

(a) 

(b) 

(c) 

Terminology The words ‘this Australian/New Zealand Standard’ should replace the words 
‘this International Standard’ wherever they appear. 

Decimal marker Substitute a full point for a comma where it appears as a decimal marker. 

References The references to international Standards should be replaced by references, where 
appropriate, to the following Australian or Joint AustraliadNew Zealand Standards: 

Reference to International Standard 
or other publication 

IS0  
1989 
2022 

6160 

7185 

8601 

8652 

Programming languages - COBOL 
Information technology -IS0 7-bit and 
8-bit coded character sets-code 
extension techniques 

Programming languages-PL/I 

Information technology-Programming 
languages- Pascal 

Data elements and interchange formats- 
Information interchange-Represent- 
ation of dates and times 

Programming languages- Ada 

Australian or Joint 
AustralianlNew Zealand Standard 

AS 
1209 Programming language COBOL 

1953 Information processing-IS0 7-bit and 
8-bit coded character sets- Code 
extension techniques 

- 
2580 Programming languages - Pascal 

3802 Data elements and interchange for- 
interchange - Rep- mats - Information 

resentation of dates and times 

ISO/IEC 
646 Information technology -IS0 7-bit 1776 Information processing-7-bit coded 

coded character set for information character set for information inter- 
interchange change 

ASINZS 
1539 Information technology-Programming 1486 Information technology-Programming 

languages - Fortran languages-Fortran 90 
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iii 

IS O/IEC 
8824 Information technology -Open Systems 

Interconnection- Specification of Ab- 
stract Syntax Notation One (ASN.l) 

9579 Information technology -Open Systems 
Interconnection-Remote Database 
Access 

9579-2 Part 2: SQL specialization 

9899 Programming languages-C 

10206 Information technology -Programming 
1 anguages - Ex tended Pascal 

10646 Information technology-Multiple-octet 
coded character set 

11756 Information technology -Programming 
languages- MUMPS 

AS 
3625 Information technology -Open Systems 

Interconnection- Specification of Ab- 
stract Syntax Notation One (ASN.1) 

- 
3955 Programming languages-C 

3981 Information technology -Programming 
languages- Extended Pascal 

- 

(B Copyright - STANDARDS AUSTRALINSTANDARDS NEW ZEALAND 
Users of Standards are reminded that copyright subsists in all Standards Australia and Standards New Zealand publications and 
software. Except where the Copyright Act allows and except where provided for below no publications or software produced by 
Standards Australia or Standards New Zealand may be reproduced, stored in a retrieval system in any form or transmitted by any 
means without prior permission in writing from Standards Australia or Standards New Zealand. Permission may be conditional on 
an appropriate royalty payment. Australian requests for permission and information on commercial software royalties should be 
directed to the head office of Standards Australia. New Zealand requests should be directed to Standards New Zealand. 

Up to i 0  percent of the technical content pages of a Standard may be copied for use exclusively in-house by purchasers of 
the Standard without payment of a royalty or advice to Standards Australia or Standards New Zealand. 
Inclusion of copyright material in computer software programs is also permitted without royalty payment provided such 
programs are used exclusively in-house by the creators of the programs. 

Care should be taken to ensure that material used is from the current edition of the Standard and that it is updated whenever the 
Standard is amended or revised. The number and date of the Standard should therefore be clearly identified. 
The use of material in print form or in computer software programs to be used commercially, with or without payment, or in 
commercial contracts is subject to the payment of a royalty. This policy may be varied by Standards Australia or Standards 
New Zealand at any time. 

I 
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Information technology-Database languages-SQL 

1 Scope 

This International Standard defìnes the data structures and basic operations on SQL-data. It 
provides functional capabilities for creating, accessing, maintaining, controlling, and protecting 
SQL-data. 
Note: The framework for this International Standard is described by the Reference Model of Data 
Management (ISOAEC DIS 10032:lQQl). 

This International Standard specifies the syntax and semantics of a database language 

- for specifying and modifymg the structure and the integrity constraints of SQL-data, 

- for declaring and invoking operations on SQL-data and cursors, and 

- for declaring database language procedures and embedding them into a standard programming 
language. 

It also specifies an Information Schema that describes the structure and the integrity constraints of 
SQL-data. 

This International Standard 

- provides a vehicle for portability of data definitions and compilation units between SQL- 
implementations, 

- provides a vehicle for interconnection of SQL-implementations, 

- specifies syntax for embedding SQL-statements in a compilation unit that otherwise conforms to 
the standard for a particular programming language. It defines how an equivalent compilation 
unit may be derived that conforms to the particular programming language standard. In that 
equivalent compilation unit, each embedded SQL-statement has been replaced by statements 
that invoke a database language procedure that contains the SQL-statement, and 

- specifies syntax for direct invocation of SQL-statements. 

This International Standard does not d e b e  the method or time of binding between any of: 

- datalase management system components, 

- SQL data definition declarations, 

- SQL procedures, or 

- compilation units, including those containing embedded SQL. 
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Implementations of this International Standard may exist in environments that also support 
application programming languages, end-user query languages, report generator systems, data 
aictionary systems, program library systems, and distributed communication systems, as well as 
various tools for database design, da ta administration, and performance optimization. 
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2 Normative references 

The following standards contain provisions that, through reference in this text, constitute pro- 
visions of this International Standard. At the time of publication, the editions indicated were 
valid. All standards are subject to revision, and parties to agreements based on this International 
Standard are encouraged to investigate the possibility of applying the most recent editions of the 
standards listed below. Members of IEC and IS0 maintain registers of currently valid International 
Standards. 

ISOíIEC 646: 1991, Information technology-IS0 7-bit coded character set for information 
interchange. 

ISOAEC 1539: 1991, Information technology-Programming languages-Fortran. 

IS0 1989: 1985, Programming languages-CûBOL. 
(Endorsement of ANSI X3.23-1985). 

IS0 2022:1986, Information technology-IS0 7-bit and 8-bit coded character sets-code extension 
techniques. 

IS0 6160:1979, Programming languages-PL II  
(Endorsement of ANSI X3.53-1976). 

IS0  7185: 1990, Information technology-Programming languages-Pascal. 

IS0  8601:1988, Data elements and interchange formats - Information interchange- 
Representation of dates and times. 

IS0 8652:1987, Programming languages-Ada. 
(Endorsement of ANSIMIL-STD-1815A-1983). 

ISOAEC 8824:1990, Information technology4pen Systems Interconnection-Specification of 
Abstract Syntax Notation One (ASN. 1). 

ISOAEC 9579-2:', Information technology - Open Systems Interconnection - Remote Database 
Access, Part 2: SQL specialization. 

ISOAEC 9899:1990, Programming languages - C. 

ISOíIEC 10206: 1991, Information technology-Programming languages-Extended Pascal. 

ISOAEC 10646:', Information technology-Multiple-octet coded character set. 

ISOíIEC 11756: l, Information technology-Programming langrrcges-MUMPS. 

To be published. 

Normative references 
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3 Definitions, notations, and conventions 

3.1 Definitions 

For the purposes of this International Standard, the following definitions apply. 

3.1.1 Definitions taken from ISO/IEC 10646 

This International Standard makes use of the following terms defined in ISO/IEC 10646: 

a) character 

b) octet 

c) variable-length coding 

d) íixed-length coding 

3.1.2 Definitions taken from I 8 0  8601 

This International Standard makes use of the following terms defined in IS0 8601: 

a) Coordinated Universal Time (UTC) 

b) date (“date, calendar” in IS0 8601) 

3.1.3 Definitions provided in this International Standard 

This International Standard defines the following terms: 

assignable: The characteristic of a value or of a data type that permits that value o r  the values 
of that data type to be assigned to data instances of a specified data type. 

cardinality (of a collection): The number of objects in that collection. Those objects need not 
necessarily have distinct values. 

character repertoire; repertoire: A set of characters used for a specific purpose or  applica- 
tion. Each character repertoire has an implied default collating sequence. 

coercibility: An attribute of character s t rkg  data items that governs how a collating sequence 
for the items is determined. 

collation; collating sequence: A method of ordering two comparable character strings. Every 
character set has a default collation. 

comparable: The characteristic of two data objects that permits the value of one object to 
be compared with the value of the other object. Also said of data types: Two data types are 
comparable if objects of those data types are comparable. 

Definitions, notations, and conventions 
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3.1 Deíìnitions 

g) descriptor: A coded description of an SQL object. It includes all of the information about the 
object that a conforming SQL-implementation requires. 

h) distinct: Two values are said to be not distinct if either: both are the null value, or they 
compare equal according to Subclause 8.2, "<comparison predicate>". Otherwise they are 
distinct. Two rows (or partial rows) are distinct if a t  least one of their pairs of respective values 
is distinct. Otherwise they are not distinct. The result of evaluating whether or not two values 
or two rows are distinct is never unknown. 

duplicate: Two or more values or rows are said to be duplicates (of each other) if and only if 
they are not distinct. 

dyadic operator: An operator having two operands: a left operand and a right operand. An 
example of a dyadic arithmetic operator in this International Standard is "-", specifymg the 
subtraction of the right operand from the left operand. 

k) form-of-use: A convention (or encoding) for representing characters (in character strings). 
Some forms-of-use are fixed-length codings and others are variable-length codings. 

form-of-use conversion: A method of converting character strings from one form-of-use to 
another form-of-use. 

i )  

j) 

1) 

m) implementation-defined: Possibly differing between SQL-implementations, but specified by 
the implementor for each particular SQL-implementation. 

implementation-dependent: Possibly differing between SQL-implementations, but not speci- 
fied by this International Standard and not required to be specified by the implementor for any 
particular SQL-implementations. 

monadic operator: An operator having one operand. An example of a monadic anthmetic 
operator in this International Standard is u-n, specifjmg the negation of the operand. 

multiset: An unordered collection of objects that are not necessarily distinct. The collection 
may be empty. 

n-adic operator: An operator having a variable number of operands (informally: n operands). 
An example of an n-adic operator in this International Standard is COALESCE. 

null value (null): A special value, or mark, that is used to indicate the absence of any data 
value. 

persistent: Continuing to exist indefinitely, until destroyed deliberately. Referential and 
cascaded actions are regarded as deliberate. Actions incidental to the ending of an SQL- 
transaction (see Subclause 4.28, "SQL-transactions") or an SQL-session (see Subclause 4.30, 
"SQL-sessions") are not regarded as deliberate. 

redundant duplicates: All except one of any multiset of duplicate values or rows. 

repertoire: See character  repertoire. 

sequence: An ordered collection of objects that are not necessarily distinct. 

w) set: An unordered collection of distinct objects. The collection may be empty. 

x) SQCimplementation: A database management system that conforms to this Intern 
Standard. 

Database Language SQL 

COPYRIGHT 

Full document details: AS NZS 3968-1994 + amd1-1996 scan

http://www.avadocuments.com/doc/as-nzs-3968-1994-amd1-1996-scan
http://www.avadocuments.com/doc/as-nzs-3968-1994-amd1-1996-scan


~ 

S N Z  A S / N Z S * 3 9 6 8  9Y 8 5 8 3 3 6 9  0022523 350 

7 

3.1 Definitions 

y) translation: A method of translating characters in one character repertoire into characters of 
the same or  a different character repertoire. 

3.2 Notation 

The syntactic notation used in this International Standard is an extended version of BNF ('Backus 
Naur Form" or "Backus Normal Form"). 

In BNF, each syntactic element of the language is defined by means of a production rule. This 
defines the element in terms of a formula consisting of the characters, character strings, and 
syntactic elements that can be used to form an instance of it. 

The version of BNF used in this International Standard makes use of the following symbols: 

Symbol Meaning 

< > Angle brackets delimit character strings that are the names of syntactic elements, the non-terminal 
symbols of the SQL language. 
The definition operator. This is used in a production rule to separate the element defined by the rule 
from its definition. The element being defined appears ta the left of the operator and the formula that 
defines the element appears to the right. 
Square brackets indicate optional elements in a formula. The portion of the formula within the 
brackets may be explicitly specified or may be omitted. 
Braces group elements in a formula. The portion of the formula within the braces shall be explicitly 

The alternative operator. The vertical bar indicates that the portion of the formula following the bar 
is an alternative to the portion preceding the bar. If the vertical bar appears a t  a position where 
it is not enclosed in braces or square brackets, it specifies a complete alternative for t h e  element 
defined by the production rule. If the vertical bar appears in a portion of a formula enclosed in braces 
or square brackets, i t  specifies alternatives for the contents of the innermost pair of such braces or 
brackets. 
The ellipsis indicates that the element to which it applies in a formula may be repeated any number 
of times. If the ellipsis appears immediately after a closing brace ")", then it applies to the portion 
of the formula enclosed between that closing brace and the corresponding opening brace u(n. If an 
ellipsis appears after any other element, then it applies only to that element. 
Introduces ordinary English text. This is used when the definition of a syntactic element is not 
expressed in BNF. 

. . ._ .- 

I I  

1 )  

I 

Specified. 

. . . 

!! 

Spaces are used to separate syntactic elements. Multiple spaces and line breaks are treated as a 
single space. Apart from those symbols to which special functions were given above, other charac- 
ters and character strings in a formula stand for themselves. In addition, if the symbols to the right 
of the definition operator in a production consist entirely of BNF symbols, then those symbols stand 
for themselves and do not take on their special meaning. 

Pairs of braces and square brackets may be nested to any depth, and the alternative operator may 
appear at any depth within such a nest. 

A character string that forms an instance of any syntactic element may be generated from the BNF' 
definition of that syntactic element by application of the following steps: 

1) Select any one option from those defined in the right hand side of a production rule for the 
element, and replace the element with t h s  option. 

2) Replace each ellipsis and the object to which it applies with one or more instances of that object. 

Defhitions, notations, and conventions 
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3.2 Notation 

3) For every portion of the string enclosed in square brackets, either delete the brackets and their 
contents or change the brackets to braces. 

4) For every portion of the string enclosed in braces, apply steps 1 through 5 to the substring 
between the braces, then remove the braces. 

5) Apply steps 1 through 5 to any non-terminal syntactic element ke., name enclosed in angle 
brackets) that remains in the string. 

The expansion or production is complete when no further non-terminal symbols remain in the 
character string. 

3.3 Conventions 

3.3.1 Informative elements 

In several places in the body of this International Standard, informative notes appear. For example: 
Note: This is an example of a note. 
Those notes do not belong to the normative part of this International Standard and conformance to 
material specified in those notes shall not be claimed. 

3.3.2 Specification of syntactic elements 

Syntactic elements are specified in terms of 

- Function: A short statement of the purpose of the element. 

- Format: A BNF definition of the syntax of the element. 

- Syntax Rules: A specification of the syntactic properties of the element, or of additional 
syntactic constraints, not expressed in BNF, that the element shall satisfy, or both. 

- Access Rules: A specification of rules governing the accessibility of schema objects that shall 
hold before the General Rules may be successfully applied. 

- General Rules: A specification of the run-time effect of the element. Where more than one 
General Rule is used to specify the effect of an element, the required effect is that which would 
be obtained by beginning with the first General Rule and applying the Rules in numerical 
sequence unless a Rule is applied that specifies or implies a change in sequence or termination 
of the application of the Rules. Unless otherwise specified or implied by a specific Rule that 
is applied, application of General Rules terminates when the last in the sequence has been 
applied. 

- Leveling Rules: A specification of how the element shall be supported for each of the levels of 
SQL. 

The scope of notational symbols is the Subclause in which those symbols are defined. Within a 
Subclause, the symbols defined in Syntax Rules, Access Rules, or  General Rules can be referenced 
in other rules provided that they are defined before being referenced. 

Database Language SQL 
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3.3 Conventions 

3.3.3 Specification of the Information Schema 

The objects of the Information Schema in this International Standard are specified in terms of 

- Function: A short statement of the purpose of the definition. 

- Definition: A definition, in SQL, of the object being defìned. 

- Description: A specification of the run-time value of the object, to the extent that this is not 
clear from the definition. 

The definitions used to define the views in the Information Schema are used only to specie 
clearly the contents of those viewed tables. The actual objects on which these views are based 
are implementation-dependent . 

3.3.4 Use of terms 

3.3.4.1 Exceptions 

The phrase "an exception condition is raised:", followed by the name of a condition, is used in 
General Rules and elsewhere to indicate that the execution of a statement is unsuccessful, appli- 
cation of General Rules, other than those of Subclause 12.3, "<procedure>", and Subclause 20.1, 
"<direct SQL statement>", may be terminated, diagnostic information is to be made available, and 
execution of the statement is to have no effect on SQLdata or Schemas. The effect on <target 
specification>s and SQL descriptor areas of an SQL-statement that terminates with an exception 
condition, unless explicitly defined by this International Standard, is implementation-dependent. 

The phrase "a completion condition is raised:", followed by the name of a condition, is used in 
General Rules and elsewhere to indicate that application of General Rules is not terminated and 
diagnostic information is to be made available; unless an exception condition is also raised, the 
execution of the statement is successful. 

If more than one condition could have occurred as a result of a statement, it is implementation- 
dependent whether diagnostic information pertaining to more than one condition is made available. 

3.3.4.2 Syntactic containment 

In a Format, a syntactic element & is said to immediately contain a syntactic element <B> if 
<B> appears on the right-hand side of the BNF production rule for <A>. A syntactic element <A, 
is said to contain or specifj a syntactic element <C> if <A> immediately contains <C> or if CA> 
immediately contains a syntactic element <B> that contains <C>. 

In SQL language, an instance Al  of <A> is said to immediately contain an  instance BI of cB> if 
CA> immediately contains <B> and the text of BI is part of the text ofAl. An instance Al  of <A> is 
said to contain or specifj an instance CI of <C> if Al  immediately contains CI or if A l  immediately 
contains an instance BI of <B> that contains CI. 
An instance Al  of <A> is said to contain an instance BI of <B> with an intervening <C> if AI 
contains BI and AI contains an instance CI of cC> that contains B I .  An instance Al of <A> is said 
to  contain an instance BI of <B> without un intervening <C> if A l  contains BI and A l  does not 
contain an  bistance CI of <C> that contains B I .  

An instance Al  of <A> simply contains an instance BI of <B> if Al contains BI without an inter- 
vening instance A2 of & or an  intervening instance B2 of <B>. 

Definitions, notations, and conventions 
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3.3 Conventions 

If <A> contains <B>, then <B> is said to be contained in <A> and CA> is said to be a containing 
production symbol for <B>. If <A> simply contains <B>, then <B> is said to be simply contained in 
CA> and <A> is said to be a simply containing production symbol for <B>. 

Let Al be an instance of <A> and let B1 be an instance of <B>. If CA> contains <B>, then Al is 
said to contain BI and BI is said to be contained in A l .  If <A> simply contains <B>, then Al is said 
to simply contain BI and BI is said to be simply contained in  A l .  

An instance Al of CA> is the innermost CA> satisfying a condition C if Al satisfies C and Al does 
not contain an instance A2 of & that satisfies C. An instance Al of ab is the outermost <A> 
satisfying a condition C if Al satisfies C and Al is not contained in an instance A2 of & that 
satisfies C. 
If <A> contains a <table name> that identifies a view that is defined by a <view definition> V, then 
<A> is said to generally contain the <query expression> contained in V. If <A> contains <B>, then 
CA> generally contains <B>. If CA> generally contains <B> and <B> generally contains <C>, then 
CA> generally contains <C>. 
An instance Ai of <A> directly contains an instance BI of <B> if Al contains BI without an 
intervening <set function specification> or <subquery>. 

3.3.4.3 Terms denoting rule requirements 

In the Syntax Rules, the term shall defines conditions that are required to be true of syntacti- 
cally conforming SQL language. When such conditions depend on the contents of the schema, 
then they are required to be true just before the actions specified by the General Rules are per- 
formed. The treatment of language that does not conform to the SQL Formats and Syntax Rules 
is implementation-dependent. If any condition required by Syntax Rules is not satisfied when the 
evaluation of Access or General Rules is attempted and the implementation is neither processing 
non-conforming SQL language nor processing conforming SQL language in a non-conforming man- 
ner, then an exception condition is raised: syntax error or access rule violation (if this situation 
occurs during dynamic execution of an SQL-statement, then the exception that is raised is syntax 
error or access rule violation in dynamic SQL statement; if the situation occurs during direct invoca- 
tion of an SQL-statement, then the exception that is raised is syntax error or access rule violation in 
direct SQL statement ). 

In the Access Rules, the term shall defines conditions that are required to be satisfied for the 
successful application of the General Rules. If any such condition is not satisfied when the General 
Rules are applied, then an exception condition is raised: syntax error or access rule violation (if this 
situation occurs during dynamic execution of an SQL-statement, then the exception that is raised 
is syntax error or access rule violation in  dynamic SQL statement; if the situation occurs during 
direct invocation of an SQL-statement, then the exception that is raised is syntax error or access 
rule violation in direct SQL Statement). 

In the Leveling Rules, the term shall defines conditions that are required to be true of SQL lan- 
guage for it to syntactically conform to the specified level of conformance. 

3.3.4.4 Rule evaluation order 

A conforming implementation is not required to perform the exact sequence of actions defined in the 
General Rules, but shall achieve the same effect on SQL-data and Schemas as that sequence. The 
term effectively is used to emphasize actions whose effect might be achieved in other ways by an 
implementation. 
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3.3 Conventions 

The Syntax Rules and Access Rules for contained syntactic elements are effectively applied a t  
the same time as the Syntax Rules and Access Rules for the containing syntactic elements. The 
General Rules for contained syntactic elements are effectively applied before the General Rules for 
the containing syntactic elements. Where the precedence of operators is determined by the Formats 
of this International Standard or by parentheses, those operators are effectively applied in the 
order specified by that precedence. Where the precedence is not determined by the Formats or by 
parentheses, effective evaluation of expressions is generally performed from left to right. However, 
it  is implementation-dependent whether expressions are actruzlly evaluated left to right, particularly 
when operands or operators might cause conditions to be raised or if the results of the expressions 
can be determined without completely evaluating all parts of the expression. In general, if some 
syntactic element contains more than one other syntactic element, then the General Rules for 
contained elements that appear earlier in the production for the containing syntactic element are 
applied before the General Rules for contained elements that appear later. 

For example, in the production: 

<A> ::= <B> <C> 

the Syntax Rules and Access Rules for <A>, cB>, and <C> are effectively applied simultaneously. 
The General Rules for cB> are applied before the General Rules for <C>, and the General Rules for 
<A> are applied after the General Rules for both cB> and <C>. 
If the result of an expression or search condition can be determined without completely evaluating 
all parts of the expression or search condition, then the parts of the expression or search condition 
whose evaluation is not necessary are called the inessential parts. If the Access Rules pertaining to 
inessential parts are not satisfied, then the syntax error or access rule uioZation exception condition 
is raised regardless of whether or not the inessential parts are actually evaluated. If evaluation of 
the inessential parts would cause an exception condition to be raised, then it is implementation- 
dependent whether or not that exception condition is raised. 

3.3.4.5 Conditional rules 

Conditional rules are specified with ‘IF or “Case” conventions. Rules specified with “Case” conven- 
tions include a list of conditional sub-rdes using ”If  conventions. The first such “IF sub-rule whose 
condition is true is the effective sub-rule of the “Case” rule. The last sub-rule of a “Case” rule may 
specify ‘Otherwise”. Such a sub-rule is the effective sub-rule of the “Case” rule if no preceding “IF 
sub-rule in the “Case” rule has a true condition. 

3.3.4.6 Syntactic substitution 

In the Syntax and General Rules, the phrase “X is implicit” indicates that the Syntax and General 
Rules are to be interpreted as if the element X had actually been specified. 

In the Syntax and General Rules, the phrase “the following 
Syntax and General Rules are to be interpreted as if a syntactic element <x> containing Y had 
actually been specified. 

In the Syntax Rules and General Rules, the phrase uforrner is equivalent to latter” indicates that the 
Syntax Rules and General Rules are to be interpreted as if all instances of former in the element 
had been instances of latter. 

If a BNF nonterminal is referenced in a Subclause without specifying how it is contained in a BNF 
production that the Subclause defines, then 

is implicit: Y“ indicates that the 
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3.3 Conventions 

Case: 

- If the BNF nonterminal is itself defined in the Subclause, then the reference shall be assumed 
to be the occurrence of that BNF’ nonterminal on the left side of the defining production. 

- Otherwise, the reference shall be assumed to be to a BNF production in which the particular 
BNF nonterminal is immediately contained. 

3.3.4.7 Other terms 

Some Syntax Rules define terms, such as TZ, to denote named or unnamed tables. Such terms are 
used as table names or correlation names. Where such a term is used as a correlation name, it does 
not imply that any new correlation name is actually defined for the denoted table, nor does it affect 
the scopes of any actual correlation names. 

An SQLstatement SI is said to be executed as a direct result of executing an SQLstatemnt if 
SI is the SQGctatement contained in a <procedure> that has been executed, or if SZ is the value 
of an  <SQL statement variable> referenced by an <execute immediate statement> contained in a 
<procedure> that has been executed, or if Sl was the value of the cSQL statement vanable> that 
was associated with an <SQL statement name, by a <prepare statement> and that same <SQL 
statement name> is referenced by an  <execute statement> contained in a <procedure> that has 
been executed. 

3.3.5 Descriptors 

A descriptor is a conceptual structured collection of data that defines the attributes of an instance of 
an  object of a specified type. The concept of descriptor is used in specifjnng the semantics of SQL. It 
is not necessary that any descriptor exist in  any particular form in any database or environment. 

Some SQL objects cannot exist except in the context of other SQL objects. For example, columns 
cannot exist except in tables. Those objects are independently described by descriptors, and the 
descriptors of enabling objects (cg. ,  tables) are said to include the descriptors of enabled objects 
(e.g., columns or table constraints). Conversely, the descriptor of an enabled object is said to be 
included in the descriptor of an enabling object. 

In other cases, certain SQL objects cannot exist unless some other SQL object exists, even though 
there is not an  inclusion relationship. For example, SQL does not permit an assertion to exist if the 
tables referenced by the assertion do not exist. Therefore, an assertion descriptor is dependent on 
or depends on zero or more table descriptors (equivalently, an assertion is dependent on or &pends 
on zero or more tables). In general, a descriptor DI can be said to depend on, or be dependent on, 
some descriptor 02. 

There are two ways of indicating dependency of one construct on another. In many cases, the 
descriptor of the dependent construct is said to “include the name of’ the construct on which it is 
dependent. In this case “the name of‘ is to be understood as meaning “sufficient information to 
identify the descriptor of’; thus an implementor might choose to use a pointer or a concatenation 
of <catalog name>, <schema name>, etc. Alternatively, the descriptor may be said to include text 
(e.g., <query expression>, <search condition>). In such cases, whether the implementation includes 
actual text (with defaults and implications made explicit) or its own style of parse tree is irrelevant; 
the validity of the descriptor is clearly “dependent on” the existence of descriptors for objects that 
are referred to in it. 

The statement that a column ”is based on” a domain, is equivalent to a statement that a column “is 
dependent on” that domain. 
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3.3 Conventions 

An attempt to destroy a descriptor may fail if other descriptors are dependent on it, depending on 
how the destruction is specified. Such an attempt may also fail if the descriptor to be destroyed 
is included in some other descriptor. Destruction of a descriptor results in the destruction of all 
descriptors included in it, but has no effect on descriptors on which it is dependent. 

3.3.6 Index typography 

In the Index to this International Standard, the following conventions are used: 

- Index entries appearing in boldface indicate the page where the word, phrase, or BNF nonter- 
minal was defined; 

- Index entries appearing in italics indicate a page where the BNF nonterminal was used in a 
Format; and 

- Index entries appearing in roman type indicate a page where the word, phrase, or BNF nonter- 
minal was used in a heading, Function, Syntax Rule, Access Rule, General Rule, Leveling Rule, 
Table, or other descriptive text. 

3.4 Object identifier for Database Language SQL 

Function 
The object identifier for Database Language SQL identifies the characteristics of an SQL 
implementation to other entities in an open systems environment. 

Format 

<SQL o b j e c t  i d e n t i f i e r >  : := 
<SQL provenance> <SQL v a r i a n t s  

<SQL provenance> ::= <arcl> <ar&> <arc3> 

<a re l>  ::= is0 I 1 I is0 < le f t  paren> 1 < r i g h t  paren> 

<ar&?> ::= standard I O I standard < l e f t  paren> O < r i g h t  paren> 

<arc3> ::= 9075 

<SQL v a r i a n t >  ::= <SQL ed i t i on>  <SQL conformance> 

<SQL e d i t i o n >  ::= <1987> I <1989> I <1992> 

<1987> ::= O I edition1987 < l e f t  paren> O < r i g h t  paren> 

<198 9> : : = <198 9 base> <198 9 package> 

<1989 base> ::= 1 I edition1989 < l e f t  paren> 1 < r i g h t  paren> 

<1989 package> ::= < i n t e g r i t y  no> I < i n t e g r i t y  yes> 

< i n t e g r i t y  no> ::= O I In tegr i tyNo < l e f t  paren> O < r i g h t  paren> 

< i n t e g r i t y  yes> ::= 1 I In tegr i tyYes < l e f t  paren> 1 < r i g h t  paren> 
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3.4 Object identifier for Database Language SQL 

<1992> ::= 2 1 edition1992 < l e f t  paren> 2 < r i g h t  paren> 

<SQL conformance> ::= <low> I <intermediate> I <high> 

< l o w >  ::= O I Low < l e f t  paren> O < r i g h t  paren> 

<intermediate> ::= 1 I Intermediate  < l e f t  paren> 1 < r i g h t  paren> 

<high> ::= 2 I High < l e f t  paren> 2 < r i g h t  paren> 

Syntax Rules 

1) An <SQL conformance> of <high> shall not be specified unless the <SQL edition> is specified as 
<1992>. 

2) The value of <SQL conformance> identifies the level at which conformance is claimed as follows: 

a) If cSQL edition> specifies <1992>, then 

Case: 

i i <low>, then Entry SQL level. 

ii) <intemediate>, then Intermediate SQL level. 

iii) <high>, then Full SQL level. 

b) Otherwise: 

i) <low>, then level 1. 

ii) chtermediate>, then level 2. 

3) A specification of <1989 package> as antegrity no> implies that the integrity enhancement 
feature is not implemented. A specification of ~ 1 9 8 9  package> as <integrity yes> implies that 
the integrity enhancement feature is implemented. 
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4 Concepts 

4.1 Datatypes 

A data type is a set of representable values. The logical representation of a value is a <literal>. The 
physical representation of a value is implementation-dependent. 

A value is primitive in that it has no logical subdivision within this International Standard. A value 
is a null value or a non-null value. 

A null value is an implementation-dependent special value that is distinct from all non-null values 
of the associated data type. There is effectively only one null value and that value is a member of 
every SQL data type. There is no <literal> for a null value, although the keyword NULL is used in 
some places to indicate that a null value is desired. 

SQL defines distinct data types named by the following <key wordx: CHARACTER, CHARACTER 
VARYING, BIT, BIT VARYING, NUMERIC, DECIMAL, INTEGER, SMALLINT, FLOAT, REAL, 
DOUBLE PRECISION, DATE, TIME, TIMESTAMP, and INTERVAL. 

Subclause 6.1, "<data type>", describes the semantic properties of each data type. 

For reference purposes, the data types CHARACTER and CHARACTER VARYING are collectively 
referred to as character string types. The data types BIT and BIT VARYING are collectively 
referred to as bit string types. Character string types and bit string types are collectively referred 
to as string types and values of string types are referred to as strings. The data types NUMERIC, 
DECIMAL, INTEGER, and SMALLINT are collectively referred to as exact numeric types. The 
data types FLOAT, REAL, and DOUBLE PRECISION are collectively referred to as approximate 
numeric types. Exact numeric types and approximate numeric types are collectively referred to as 
numeric types. Values of numeric type are referred to as numbers. The data types DATE, TIME, 
and TIMESTAMP are collectively referred to as datetime types. Values of datetime types are 
referred to as datetimes. The data type INTERVAL is referred to as an interval type. Values of 
interval types are called intervals. 

Each data type has an associated data type descriptor. The contents of a data type descriptor 
are determined by the specific data type that it describes. A data type descriptor includes an 
identification of the data type and all information needed to characterize an instance of that data 
type. 

Each host language has its own data types, which are separate and distinct from SQL data types, 
even though similar names may be used to describe the data types. Mappings of SQL data types to 
data types in host languages are described in Subclause 12.3, "<procedure>", and Subclause 19.1, 
"<embedded SQL host program>". Not every SQL data type has a corresponding data type in every 
host language. 

Concepts 

COPY RIGHT 

Full document details: AS NZS 3968-1994 + amd1-1996 scan

http://www.avadocuments.com/doc/as-nzs-3968-1994-amd1-1996-scan
http://www.avadocuments.com/doc/as-nzs-3968-1994-amd1-1996-scan


~ 

S N Z  A S / N Z S * 3 9 6 8  9 4  = 8583L69 0022530 363  

16 

4.2 Character strings 

4.2 Character strings 

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

- the name of the specific character string data typetCHARACTER or CHARACTER VARYING 
NATIONAL CHARACTER and NATIONAL CHARACTER VARYING are represented as 
CHARACTER and CHARACTER VARYING, respectively); 

- the length or maximum length in characters of the character string data type; 

- the catalog name, schema name, and character set name of the character set of the character 
string data type; and 

- the catalog name, schema name, and collation name of the collation of the character string data 
type. 

Character sets fall into three categories: those defined by national or international standards, 
those provided by implementations, and those defined by applications. All character sets, however 
defined, always contain the <space> character. Character sets defined by applications can be 
defined to "reside" in any schema chosen by the application. Character sets defined by standards or 
by implementations reside in the Infomation Schema (named INFORMA!l'ION-SCHEMA) in each 
catalog, as do collations defined by standards and collations and form-of-use conversions deñned by 
implementations. 

The <implementation-defined character repertoire name> SQL-TEXT specifies the name of a 
character repertoire and implied form-of-use that can represent every character that is in <SQL 
language character> and all other characters that are in character sets supported by the implemen- 
tation. 

4.2.1 Character strings and collating sequences 

A character string is a sequence of characters chosen from the same character repertoire. The 
character repertoire from which the characters of a particular string are chosen may be specified 
explicitly or implicitly. A character string has a length, which is the number of characters in the 
sequence. The length is O or a positive integer. 

All character strings of a given character repertoire are mutually comparable, subject to the restric- 
tions specified in Table 3, "Collating sequence usage for comparisons". 

A collating sequence, also known as a collation, is a set of rules determining comparison of character 
strings in a particular character repertoire. There is a default collating sequence for each character 
repertoire, but additional collating sequences can be defined for any character repertoire. 
Note: A column may be defined as having a default collating sequence. This default collating sequence 
for the column may be different from the default collating sequence for its character repertoire, e.g., if the 
<collate clause> is specified in the <column reference>. It will be clear from context when the term "default 
collating sequence" is used whether it is meant for a column or for a character repertoire. 

Given a collating sequence, two character strings are identical if and only if they are equal in 
accordance with the comparison rules specified in Subclause 8.2, "<comparison predicate>". The 
collating sequence used for a particular comparison is determined as in Subclause 4.2.3, "Rules 
determining collating sequence usage". 
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4.2 Character strings 

The ckey wordps NATIONAL CHARACTER are used to specisr a character string data type with 
a particular implementation-defined character repertoire. Special syntax (N'string') is provided for 
representing literals in that character repertoire. 

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

- the name of the character set or character repertoire, 

- if the character set is a character repertoire, then the name of the form-of-use, 

- an  indication of what characters are in the character set, and 

- the name of the default collation of the character set. 

For every character set, there is at least one collation. A collation is described by a collation 
descriptor. A collation descriptor includes: 

- the name of the collation, 

- the name of the character set on which the collation operates, 

- whether the collation has the NO PAD or the PAD SPACE attribute, and 

- an indication of how the collation is performed. 

4.2.2 Operations involving character strings 

4.2.2.1 

<concatenation operaton is an operator, 11, that returns the character string made by joining its 
character string operands in the order given. 

character substring function> is a triadic function, SUBSTRING, that returns a string extracted 
from a given string according to a given numeric starting position and a given numeric length. 
Truncation occurs when the implied starting and ending positions are not both within the given 
string. 

<fold> is a pair of functions for converting all the lower case characters in a given string to upper 
case (UPPER) or all the upper case ones to lower case (LOWER), useful only in connection with 
strings that may contain <simple Latin let-tens. 

<form-of-use conversion> is a function that invokes an installation-supplied form-of-use conversion 
to return a character string S2 derived from a given character string S I .  It  is intended, though 
not enforced by this International Standard, that S2 be exactly the same sequence of characters as 
S1, but encoded according some different form-of-use. A typical use might be to convert a character 
string from two-octet UCS to one-octet Latin1 or vice versa. 

<trim function> is a function that returns its first string argument with leading andíor trailing pad 
characters removed. The second argument indicates whether leading, or trailing, or  both leading 
and trailing pad characters should be removed. The third argument specifies the pad character that 
is to be removed. 

<character translation> is a function for changing each character of a given string according to 
some many-bone or one-to-one mapping between two not necessarily distinct character sets. The 
mapping, rather than being specified as part of the function, is some external function identified by 
a <translation name>. 

Operators that operate on character strings and return character strings 
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4.2 Character strings 

For any pair of character sets, there are zero or more translations that may be invoked by a 
<character translation>. A translation is described by a translation descriptor. A translation 
descriptor includes: 

- the name of the translation, 

- the name of the character set from which it translates, 

- the name of the character set to which it translates, and 

- an indication of how the translation is performed. 

4.2.2.2 Other operators involving character strings 

<length expression> returns the length of a given character string, as an integer, in characters, 
octets, or  bits according to the choice of function. 

<position expression> determines the first position, if any, at which one string, Si, occurs within 
another, S2. If SI is of length zero, then it occurs a t  position 1 for any value of S2. If SI does not 
occur in S2, then zero is returned. 

d ike  predicate> uses the triadic operator LIKE (or the inverse, NOT LIKE), operating on three 
character strings and returning a Boolean. LIKE determines whether or not a character string 
'matches" a given "pattern" (also a character string). "he characters '%' (percent) and '-' (under- 
score) have special meaning when they occur in the pattern. "he optional third argument is a 
character string containing exactly one character, known as the "escape character", for use when a 
percent or underscore is required in the pattern without its special meaning. 

4.2.3 Rules determining collating sequence usage 

The rules determining collating sequence usage for character strings are based on the following: 

- Expressions where no columns are involved (e.g., literals, host variables) are by default com- 
pared using the default collating sequence for their character repertoire. 
Note: The default collating sequence for a character repertoire is defined in Subclause 10.4, "<character 
set specificatioru", and Subclause 11.28, "<character set definition>". 

- When columns are involved (e.g., comparing two columns, or comparing a column to a literal), 
by default the default collating sequence of the columns involved is used so long as the columns 
have the same default collating sequence. 

- When columns are involved having different default collating sequences, explicit specification of 
the collating sequence in the expression is required via the <collate clause> when the expression 
participates in a comparison. 

- Any cxplicit specification of collating sequence in an expression overrides any default collating 
sequence. 

To formalize this, <character value expressionx effectively have a coercibility attribute. This 
attribute has the values Coercible, Implicit, No collating sequence, and Explicit. <character value 
expression>s with the Coercible, Implicit, or Explicit attributes have a collating sequence. 
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Operand Coercibility and Collating Sequence 

Coercibility Collating Sequence 

Coercible default 

Implicit X 
Explicit X 

No collating sequence 

19 

Result Coercibility and Collating Sequence 

Coercibility Collating Sequence 

Coercible default 

Implicit X 

Explicit X 

No collating sequence 

4.2 Character strings 

Explicit 

Implicit 

Implicit 

A <character value expression> consisting of a column reference has the Implicit attribute, with 
collating sequence as defined when the column was created. A <character value expression> 
consisting of a value other than a column (e.g., a host variable or a literal) has the Coercible 
attribute, with the default collation for its character repertoire. A <character value expression> 
simply containing a <collate clause> has the Explicit attribute, with the collating sequence specified 
in the <collate clause>. 
Noh: When the coercibility attribute is Coercible, the collating sequence is uniquely determined as specified 
in Subclause 8.2, "<comparison predicate>". 

The tables below define how the collating sequence and the coercibility attribute is determined for 
the result of any monadic or dyadic operation. Table 1, "Collating coercibility rules for monadic 
operators", shows the collating sequence and coercibility rules for monadic operators, and Table 2, 
"Collating coercibility rules for dyadic operators", shows the collating sequence and coercibility rules 
for dyadic operators. Table 3, "Collating sequence csage for comparisons", shows how the collating 
sequence is determined for a particular comparison. 

Y 

X 

X 

Explicit 

Coercible 

Implicit 

Implicit 

Table 2-Collating coercibllity rules for dyadic operators 

Y 

default 

X 

Y # X  

~~ 

Operand 1 Coercibiiity 
and Collating Sequence 

Explicit 

Any, except 

Explicit 

Explicit 

Coercible 

Coercibiiity 

Y 

h Y  

X 
default 

Coercible 

Coercible 

Coercible 

Coercible 

Implicit 

Implicit 

implicit 

Implicit 

Implicit 

Collating 
Sequence 

default 

default 

default 

default 

X 

X 
X 
X 
X 

No collating sequence 

No collating sequence 

Explicit 

Result Coercibiiity 
and Collating Sequence 

Explicit 

Explicit 
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Operand 1 Coercíbiìity 
and Collating Sequence 

4.2 Character strings 

Operand 2 CoercibiUty Result Coercibiiity 
and Coiiating Sequence and Collating Sequence 

Collating 
Coercibility Sequence 

I I 1 

collating 
Coercibiìity Sequence Coercibility 

X 
X 
X 
X 

Explicit 

Explicit 

Explicit 

Explicit X 
Explicit X 

Implicit 

Explicit X Explicit X 

I y  
No coiiating sequence 

Explicit Y Z X  Not permitted: invalid syntax 

collating 
Sequence 

Coercibiìity 
Collating 
Sequence 

Explicit 

Implicit 

Implicit 

Coercible 

Table 3-Collatlng sequence usage for comparisons 

Y 

default 

X 

Y # X  

Cornparand 1 Coercibiiity 
and Coiiating Sequence 

Explicit 

Any except 
Explicit 

Explicit 

Implicit 

Coercible 

Coercibility 

Y 
Any 

X 

default 

Y 

Coercible 

Coercible 

Coercible 

Coercible 

Implicit 

Implicit 

Implicit 

Implicit 

Implicit 

Explicit 

Explicit 

Explicit 

Explicit 

Explicit 

Collating 
Sequence 

X 
X 
X 
X 
X 

default 

default 

default 

default 

X 

X 
X 
X 
X 

No collating sequence 

Collating Sequence 
Used For The Comparison 

default 

Y 
Not permitted: invalzù syntax 

Y 

X 
X 

Not permitted: invalid syntax 

Not permitted: invalid syntax 

Y 
Not permitted: i n d i d  syntax 

X 
X 
X 
X 
X 
Not permitted: invalid syntax 

For n-adic operations (e.g., <case expression>) with operands X I ,  X2, . . . , X,, the collating se- 
quence is effectively determined by considering XI and X2, then combining this result with X3, and 
so on. 
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4.3 Bit stings 

4.3 Bit strings 

A bit string is a sequence of bits, each having the value of O or 1. A bit string has a length, which is 
the number of bits in the string. The length is O or a positive integer. 

A bit string data type is described by a bit string data type descriptor. A bit string data type 
descriptor contains: 

- the name of the specific bit string data type (BIT or BIT VARYING); and 

- the length of the bit string data type (in bits). 

4.3.1 Bit string comparison and assignment 

All bit strings are mutually comparable. A bit string is identical to another bit string if and only 
if it is equal to that bit string in accordance with the comparison rules specified in Subclause 8.2, 
"<comparison predicate>". 

Assignment of a bit string to a bit string variable is performed from the most significant bit to the 
least significant bit in the source string to the most significant bit in the target string, one bit at a 
time. 

4.3.2 Operations involving bit strings 

4.3.2.1 

<bit concatenatiom is an operator, 11, that returns the bit string made by concatenating the two bit 
string operands in the order given. 

<bit substring function> is a triadic function identical in syntax and semantics to <character sub- 
string function> except that the first argument and the returned value are both bit strings. 

Operators that operate on bit strings and return bit strings 

4.3.2.2 Other operators involving bit strings 

<length expression> retunis the length (as an integer number of octets or bits according to the 
choice of function) of a given bit string. 

<position expression> determines the first position, if any, at which one string, SI, occurs within 
another, S2. If Sí is of length zero, then it occurs at position 1 for any value of S2. If SI does not 
occur in S2, then zero is returned. 

4.4 Numbers 

A number is either an exact numeric value or an approximate numeric value. Any two numbers are 
mutually comparable to each other. 

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

- the name of the specific numeric data type (NUMERIC, DECIMAL, INTEGER, SMALLINT, 
FLOAT, REAL, or DOUBLE PRECISION); 
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4.4 Numbers 

- the precision of the numeric data type; 

- the scale of the numeric data type, if it is a n  exact numeric data type; and 

- an indication of whether the precision (and scale) are expressed in decimal or binary terms. 

4.4.1 Characteristics of numbers 

An exact numeric value has a precision and a scale. The precision is a positive integer that de- 
termines the number of significant digits in a particular radix (binary or decimal). The scale is a 
non-negative integer. A scale of O indicates that the number is an integer. For a scale of S, the 
exact numeric value is the integer value of the significant digits multiplied by 

An approximate numeric value consists of a mantissa and an exponent. The mantissa is a signed 
numeric value, and the exponent is a signed integer that specifies the magnitude of the mantissa. 
An approximate numeric value has a precision. The precision is a positive integer that specifies the 
number of significant binary digits in the mantissa. The value of an approximate numeric value is 
the mantissa multiplied by iOezponent. 

Whenever an exact or approximate numeric value is assigned to a data item or parameter repre- 
senting an exact numeric value, an approximation of its value that preserves leading significant 
digits after rounding or truncating is represented in the data type of the target. The value is con- 
verted to have the precision and scale of the target. The choice of whether to truncate or round is 
implementa tion-defined. 

An approximation obtained by truncation of a numerical value N for an <exact numeric type> T is a 
value V representable in T such that N is not closer to zero than the numerical value of V and such 
that the absolute value of the difference between N and the numerical value of V is less than the 
absolute value of the difference between two successive numerical values representable in T. 
An approximation obtained by rounding of a numerical value N for an <exact numeric type> T 
is a value V representable in T such that the absolute value of the difference between N and the 
numerical value of V is not greater than half the absolute value of the difference between two 
successive numencal values representable in T. If there are more than one such values V, then it is 
implementation-defined which one is taken. 

All numerical values between the smallest and the largest value, inclusive, representable in a given 
exact numeric type have an approximation obtained by rounding or truncation for that type; it is 
implementation-defined which other numerical values have such approximations. 

An approximation obtained by truncation or rounding of a numerical value N for an <approximate 
numeric type> T i s  a value V representable in T such that there is no numerical value representable 
in T and distinct from that of V that lies between the numerical value of V and N ,  inclusive. 

If there are more than one such values V then it is implementation-defined which one is taken. It 
is implementation-defined which numerical values have approximations obtained by rounding or 
truncation for a given approximate numeric type. 

Whenever an exact or approximate numeric value is assigned to a data item or parameter repre- 
senting an approximate numeric value, an approximation of its value is represented in the data 
type of the target. The value is converted to have the precision of the target. 

Operations on numbers are performed according to the normal rules of arithmetic, within 
implementation-defined limits, except as provided for in Subclause 6.12, "<numeric value expres- 
sion>". 
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4.4 Numbers 

4.4.2 Operations involving numbers 

As well as the usual arithmetic operators, plus, minus, times, divide, unary plus, and unary minus, 
there are the following functions that return numbers: 

- <position expression> (see Subclause 4.2.2, "Operations involving character strings", and 
Subclause 4.3.2, "Operations involving bit strings") takes two strings as arguments and returns 
an integer; 

- <length expression> (see Subclause 4.2.2, "Operations involving character strings", and 
Subclause 4.3.2, "Operations involving bit strings") operates on a string argument and returns 
an integer; 

- <extract expression> (see Subclause 4.5.3, "Operations involving datetimes and intervals") 
operates on a datetime or interval argument and returns an integer. 

4.5 Datetimes and intervals 

A datetime data type is described by a datetime data type descriptor. An interval data type is 
described by an interval data type descriptor. 

A datetime data type descriptor contains: 

- the name of the specific datetime data type (DATE, TIME, TIMESTAMP, TIME WITH TIME 
ZONE, or TIMESTAMP WITH TIME ZONE); and 

- the value of the <time fractional seconds precision>, if it  is a TIME, TIMESTAMP, TIME WITH 
TIME ZONE, or TIMESTAMP WITH TIME ZONE type. 

An interval data type descriptor contains: 

- the name of the interval data type (INTERVAL); 

- an indication of whether the interval data type is a year-month interval or a day-time interval; 
and 

- the anterval qualifier> that describes the precision of the interval data type. 

Every datetime or interval data type has an implied length in positions. Let D denote a value in 
some datetime or interval data type DT. The length in positions of DT is constant for all D. The 
length in positions is the number of characters from the character set SQL-TEXT that it would take 
to represent any value in a given datetime or interval data type. 

4.5.1 Datetimes 

Table 4, "Fields in datetime items", specifies the fields that can make up a date time value; a 
datetime value is made up of a subset of those fields. Not all of the fields shown are required to be 
in the subset, but every field that appears in the table between the first included primary field and 
the last included primary field shall also be included. If either timezone field is in the subset, then 
both of them shall be included. 
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4.6 Datetimes and intervals 

Keyword Meaning 

Primary datetime fields 

YEAR 

MONTH 

DAY 

HOUR 

MINUTE 

SECOND 

Year 

Month within year 

Day within month 

Hour within day 

Minute within hour 

Second and possibly fraction of a second within minute 

There is an ordering of the significance of <datetime field>s. This is, from most significant to least 
significant: YEAR, MONTH, DAY, HOUR, MINUTE, and SECOND. 

The <datetime field>s other than SECOND contain non-negative integer values, constrained by 
the natural rules for dates using the Gregorian calendar. SECOND, however, can be defined to 
have a <time fractional seconds precision> that indicates the number of decimal digits maintained 
following the decimal point in the seconds value, a non-negative exact numeric value. 

There are three classes of datetime data types defined within this International Standard: 

- DATE - contains the <datetime fieldx YEAR, MONTH, and DAY; 

TIMEZONE-HOUR 

TIMEZONE-MINUTE 

- TIME - contains the <datetime field>s HOUR, MINUTE, and SECOND; and 

- TIMESTAMP - contains the <datetime field>s YEAFt, MONTH, DAY, HOUR, MINUTE, and 
SECOND. 

Hour value of time zone displacement 

Minute value of time zone displacement 

Items of type datetime are mutually comparable only if they have the same cdatetime fieldx. 

Datetimes only have absolute meaning in the context of additional infonnation. Time zones are 
political divisions of the earth‘s surface that allow the convention that time is measured the same a t  
all locations within the time zone, regardless of the precise value of “sun time” at specific locations. 
Political entities often change the “local time” within a time zone for certain periods of the year, e.g., 
in the summer. However, different political entities within the same time zone are not necessarily 
synchronized in their local time changes. When a datetime is specified (in SQLdata or elsewhere) 
it has an  implied or explicit time zone specifier associated with it. Unless that time zone specifier, 
and its meaning, is known, the meaning of the datetime value is ambiguous. 

Therefore, datetime dala types that contain time fields (TIME and TIMESTAMP) are maintained in 
Universal Coordinated Time (UTC), with an explicit or implied time zone part. 
The time zone part is an interval specifying the difference between UTC and the actual date and 
time in the time zone represented by the time or timestamp data item. The time zone displacement 
is defined as 

INTERVAL HOUR TO MINUTE 
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MONTH 

25 
4.5 Datetimes and intervals 

Meaning 

Years 

Months 

A TIME or TIMESTAMP that does not specify WITH TIME ZONE has an implicit time zone equal 
to the local time zone for the SQL-session. The value of time represented in the data changes along 
with the local time zone for the SQLsession. However, the meaning of the time does not change 
because it is effectively maintained in UTC. 
Note: On occasion, UTC is adjusted by the omission of a second or the insertion of a 'leap second" in order 
to maintain synchronization with sidereal time. This implies that sometimes, but very rarely, a particular 
minute will contain exactly 59, 61, or 62 seconds. 

~ ~ 

Keyword 

DAY 

HOUR 

MINUTE 

SECOND 

4.5.2 Intervals 

Meaning 

Days 

Hours 
Minutes 

Seconds and possibly fractions of a second 

There are two classes of intervals. One class, called year-month intervals, has an express or implied 
datetime precision that includes no fields other than YEAR and MONTH, though not both are 
required. The other class, called day-time intervals, has an express or implied interval precision 
that can include any fields other than YEAR or MONTH. 

Table 5, "Fields in year-month INTERVAL items", specifies the fields that make up a year-month 
interval. A year-month interval is made up of a contiguous subset of those fields. 

Table +Fields in vear-month INTERVAL items 

Table 6, "Fields in day-time INTERVAL items", specifies the fields that make up a day-time interval. 
A day-time interval is made up of a contiguous subset of those fields. 

Table &Fields in day-time INTERVAL items 

The actual subset of fields that comprise an item of either type of interval is defined by an <intewal 
qualifier> and this subset is known as the precision of the item. 

Within an item of type interval, the first field is constrained only by the <interval leading field 
precision> of the associated unterval qualifier>. Table 7, "Valid values for fields in INTERVAL 
items", specifies the constraints on subsequence field values. 
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Operand 1 Operator 

Datetime - 

Datetime i- or - 

Interval + 
Interval A or - 

Interval * or 

Numeric * 
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4.5 Datetimes and intervals 

Operand 2 Result Type 

Datetime Jnterval 

Interval Datetime 

Datetime Datetime 

Interval Interval 

Numeric Interval 

Intenial Interval 

Table 7-Valid values for fields in INTERVAL items 

Keyword I Valid values of INTERVAL fields 

YEAR 

MONTH 

DAY 

HOUR 

MNUTE 

SECOND 

Unconstrained except by <interval leading field precision 

Months (within years) (0-11) 

Unconstrained except by <interval leading field precision 

Hours (within days) (0-23) 

Minutes (within hours) (0-59) 

Seconds (within minutes) (0-59.999 ... ) 

Values in interval fields other than SECOND are integers. SECOND, however, can be defined 
to have an <interval fractional seconds precision> that indicates the number of decimal digits 
maintained following the decimal point in the seconds value. 

Fields comprising an item of type interval are also constrained by the definition of the Gregorian 
calendar. 

Year-month intervals are mutually comparable only with other year-month intervals. If two year- 
month intervals have different interval precisions, they are, for the purpose of any operations 
between them, effectively converted to the same precision by appending new <datetime fieldx to 
either the most significant end or the least significant end of one or both year-month intervals. New 
least significant <datetime fieldx are assigned a value of O. When it is necessary to add new most 
significant date time fields, the associated value is effectively converted to the new precision in a 
manner obeying the natural rules for dates and times associated with the Gregorian calendar. 

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

4.5.3 Operations involving datetimes and intervals 

Table 8, "Valid operators involving datetimes and intervals", specifies the results of arithmetic 
expressions involving datetime and interval operands. 
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4.5 Datetimes and intervals 

Arithmetic operations involving items of type datetime or interval obey the natural rules associ- 
ated with dates and times and yield valid datetime or interval results according to the Gregorian 
calendar. 

Operations involving items of type datetime require that the datetime items be mutually com- 
parable. Operations involving items of type interval require that the interval items be mutually 
comparable. 

Operations involving a datetime and an interval preserve the time zone of the datetime operand. If 
the datetime operand does not include a time zone part, then the local time zone is effectively used. 

coverlaps predicate> uses the operator OVERLAPS to detemine 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. 

<extract expression> operates on a datetime or interval and returns an exact numeric value repre 
senting the value of one component of the datetime or interval. 

4.6 Type conversions and mixing of data types 

Values of the data types NUMERIC, DECIMAL, INTEGER, SMALLINT, FLOAT, REAL, and 
DOUBLE PRECISION are numbers and are all mutually comparable and mutually assignable. If 
an assignment would result in a loss of the most significant digits, an exception condition is raised. 
If least significant digits are lost, implementation-defined rounding or truncating occurs with no 
exception condition being raised. The rules for arithmetic are generally governed by Subclause 6.12, 
"<numeric value expression>". 

Values corresponding to the data types CHARACTER and CHARACTER VARYING are mutually 
assignable if and only if they are taken from the same character repertoire. If they are from dif- 
ferent character repertoires, then the value of the source of the assignment shall be translated 
to the character repertoire of the target before an assignment is possible. If a store assignment 
would result in the loss of non-<space> characters due to truncation, then an exception condition 
is raised. The values are mutually comparable only if they are mutually assignable and can be co- 
erced to have the same collation. The comparison of two character strings depends on the collating 
sequence used for the comparison (see Table 3, "Collating sequence usage for comparisons"). When 
values of unequal length are compared, if the collating sequence for the comparison has the NO 
PAD attribute and the shorter value is equal to a prefix of the longer value, then the shorter value 
is considered less than the longer value. If the collating sequence for the cornpanson has the PAD 
SPACE attribute, for the purposes of the comparison, the shorter value is effectively extended to the 
length of the longer by concatenation of cspacex on the right. 

Values corresponding to the data types BIT and BIT VARYING are always mutually comparable and 
are mutually assignable. If a store assignment would result in the loss of bits due to truncation, 
then an exception condition is raised. When values of unequal length are to be compared, if the 
shorter is a prefix of the longer, then the shorter is less than the longer; otherwise, the longer is 
effectively truncated to the length of the shorter for the purposes of comparison. When values of 
equal length are to be compared, then a bit-by-bit comparison is made. A O-bit less than a 1-bit. 

Values of type datetime are mutually assignable only if the source and target of the assignment 
have the same datetime fields. 

Values of type interval are mutually assignable only if the source and target of the assignment are 
both year-month intervals or if they are both day-time intervals. 
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4.6 Type conversions and mixing of data types 

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

4.7 Domains 

A domain is a set of permissible values. A domain is defined in a schema and is identified by a 
<domain name>. The purpose of a domain is to constrain the set of valid values that can be stored 
in SQLdata by various operations. 

A domain definition specifies a data type. It  may also specify a <domain constraint> that further 
restricts the valid values of the domain and a <default clause> that specifies the value to be used in 
the absence of an  explicitly specified value or column default. 

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

- the name of the domain; 

- the data type descriptor of the data type of the domain; 

- the <collation name> from the <collate clause>, if any, of the domain; 

- the value of <default option>, if any, of the domain; and 

- the domain constraint descriptors of the domain constraints, if any, of the domain. 

4.8 Columns 

A column is a multiset of values that may vary over time. All values of the same column are of the 
same data type or domain and are values in the same table. A value of a column is the smallest 
unit of data that can be selected from a table and the smallest unit of data that can be updated. 

Every column has a <column name>. 

Every column has a nullability characteristic of known not nullable or possibly nullable, defined as 
follows: 

A column has a nullability characteristic that indicates whether any attempt to store a null value 
into that column will inevitably raise an exception, or whether any attempt to retrieve a value from 
that column can ever result in a null value. A column C with <column name> CN of a base table T 
has a nullability characteristic that is known not nullable if and only if either: 

- there exists a t  least one constraint that is not deferrable and that simply contains a <search 
condition> that contains CN IS NOT NULL or NOT CN IS NULL or RVE IS NOT NULL, 
where RVE is a c o w  value constructor> that contains a crow value constructor expression> 
that is simply CN without an interveîiing <search condition> that specifies OR and without an 
intervening <boolean factor> that specifies NOT. 

- C is based on a domain that has a domain constraint that is not deferrable and that sim- 
ply contains a <search condition> that contains VALUE IS NOT NULL or NOT VALUE IS 
NULL without an intervening <search condition that specifies OR and without an intervening 
<boolean factor> that specifies NOT. 
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4.8 Columns 

- CN is contained in a non-deferrable <unique constraint definition> whose <unique specification> 
specifies PRIh4ARY KEY. 

Otherwise, a column C is possibly nullable. 

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

- the name of the column; 

- whether the name of the column is an implementation-dependent name; 

- if the column is based on a domain, then the name of that domain; otherwise, the data type 
descriptor of the data type of the column; 

- the <collation name> from the <collate clause>, if any, of the column; 

- the value of <default option>, if any, of the column; 

- the nullability characteristic of the column; and 

- the ordinal position of the column within the table that contains the column. 

4.9 Tables 

A table is a multiset of rows. A row is a nonempty sequence of values. Every row of the same table 
has the same cardinality and contains a value of every column of that table. The i-th value in every 
row of a table is a value of the i-th column of that table. The row is the smallest unit of data that 
can be inserted into a table and deleted from a table. 

The degree of a table is the number of columns of that table. At any time, the degree of a table 
is the same as the cardinality of each of its rows and the cardinality of a table is the same as the 
cardinality of each of its columns. A table whose cardinality is O is said to be empty. 

A table is either a base table, a viewed table, or a derived table. A base table is either a persistent 
base table, a global temporary table, a created local temporary table, or a declared local temporary 
table. 

A persistent base table is a named table defined by a <table definition> that does not specify 
T E M P O M Y .  

A derived table is a table derived directly or indirectly from one or more other tables by the eval- 
uation of a <query expression>. The values of a derived table are derived from the values of the 
underlying tables when the <query expression7 is evaluated. 

A viewed table is a named derived table defined by a <view definition>. A viewed table is sometimes 
called a view. 

The terms simply underlying table, underlying table, leaf underlying table, generally underlying 
table, and leaf generally underlying table define a relationship between a derived table or cursor and 
other tables. 

The simply underlying tables of derived tables and cursors are defined in Subclause 7.9, "<query 
specification>", Subclause 7.10, "<query expression>", and Subclause 13.1, "<declare cursor>". A 
viewed table has no simply underlying tables. 

The underlying tables of a derived table or cursor are the simply underlying tables of the derived 
table or cursor and the underlying tables of the simply underlying tables of the derived table or 
cursor. 
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4.9 Tables 

The leaf underlying tables of a denved table or cursor are the underlying tables of the derived table 
or cursor that do not themselves have any underlying tables. 

The generally underlying tables of a derived table or cursor are the underlying tables of the derived 
table or cursor and, for those underlying tables of the derived table or cursor that are viewed tables, 
the <query expression> of each viewed table and the generally underlying tables of the <query 
expression> of each viewed table. 

The leaf generally underlying tables of a derived table or cursor are the generally underlying tables 
of the derived table or cursor that do not themselves have any generally underlying tables. 

All base tables are updatable. Derived tables are either updatable or read-only. The operations of 
insert, update, and delete are permitted for updatable tables, subject to constraining Access Rules. 
The operations of insert, update, and delete are not allowed for read-only tables. 

A grouped table is a set of groups derived during the evaluation of a <group by clause> or a <having 
clause>. A group is a multiset of rows in which all values of the grouping column or columns are 
equal if a <group by clause> is specified, or the group is the entire table if no <group by clause> is 
specified. A grouped table may be considered as a collection of tables. Set functions may operate on 
the individual tables within the grouped table. 

A global temporary table is a named table defined by a <table definition> that specifies GLOBAL 
TEMPORAFtY. A created local temporary table is a named table defined by a <table definition> that 
specifies LOCAL TEMPOFWRY. Global and created local temporary tables are effectively material- 
ized only when referenced in an SQLsession. Every <module> in every SQL-session that references 
a created local temporary table causes a distinct instance of that created local temporary table to 
be materialized. That is, the contents of a global temporary table or a created local temporary table 
cannot be shared between SQGsessions. In addition, the contents of a created local temporary table 
cannot be shared between anodule>s of a single SQL-session. The definition of a global temporary 
table or a created local temporary table appears in a schema. In SQL language, the name and the 
scope of the name of a global temporary table or a created local temporary table are indistinguish- 
able from those of a persistent base table. However, because global temporary table contents are 
distinct within SQL-sessions, and created local temporary tables are distinct within <module>s 
within SQL-sessions, the efective <schema name> of the schema in which the global temporary 
table or the created local temporary table is instantiated is an implementation-dependent <schema 
name> that may be thought of as having been effectively derived from the <schema name> of the 
schema in which the global temporary table or created local temporary table is defined and the 
implementation-dependent SQL-session identifier associated with the SQL-session. In addition, 
the efective <schema name> of the schema in which the created local temporary table is instan- 
tiated may be thought of as being further qualified by a unique implementation-dependent name 
associated with the <module> in which the created local temporary table is referenced. 

A declared local temporary table is a named table defined by a <temporary table declaration> 
that is effectively materialized the first time any <procedure> in the <module> that contains the 
<temporary table declaration> is executed. A declared local temporary table is accessible only 
by <procedure>s in the <module> that contains the <temporary table declaration>. The effective 
<schema name> of the qualified name> of the declared local temporary table may be thought of as 
the implementation-dependent SQL-session identifier associated with the SQL-session and a unique 
implementation-dependent name associated with the <module> that contains the <temporary table 
declaration>. All references to a declared local temporary table are prefixed by “MODULE.”. 
The materialization of a temporary table does not persist beyond the end of the SQL-session in 
which the table was materialized. Temporary tables are effectively empty a t  the start of an SQL- 
session. 

A table is described by a table descriptor. A table descriptor is either a base table descriptor, a view 
descriptor, or a derived table descriptor (for a derived table that is not a view). 
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4.9 Tables 

Every table descriptor includes: 

- the degree of the table (the number of column descriptors); and 

- the column descriptor of each column in the table. 

A base table descriptor describes a base table. In addition to the components of every table descrip- 
tor, a base table descriptor includes: 

- the name of the base table; 

- an indication of whether the table is a persistent base table, a global temporary table, a created 
local temporary table, or a declared local temporary table; and 

- the descriptor of each table constraint specified for the table. 

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

- if the table is named, then the name of the table; 

- the <query expression> that defines how the table is to be derived; and 

- an indication of whether the derived table is updatable or read-only (this is derived from the 
cquery expression>); 

A view d e e p t o r  describes a view. In addition to the components of a derived table descriptor, a 
view descriptor includes: 

- an indication of whether the view has the CHECK OPTION; if so, whether it is to be applied as 
CASCADED or LOCAL. 

4.10 Integrity constraints 

Integrity constraints, generally referred to simply as constraints, define the valid states of SQL- 
data by constraining the values in the base tables. A constraint is either a table constraint, a 
domain constraint or an assertion. A constraint is described by a constraint descriptor. A constraint 
descriptor is either a table constraint descriptor, a domain constraint descriptor or an assertion 
descriptor. Every constraint descriptor includes: 

- the name of the constraint; 

- an indication of whether or not the constraint is deferrable; 

- an indication of whether the initial constraint mode is deferred or immediate; 

A <query expression> or cquery specification> is possibly non-deterministic if an implementation 
might, a t  two different times where the state of the SQL-data is the same, produce results that dif- 
fer by more than the order of the rows due to General Rules that specify implementation-dependent 
behavior. 

No integrity constraint shall be defined using a <query specification> or a <query expression> that 
is possibly non-deterministic. 
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4.10 Integrity constraints 

4.10.1 Checking of constraints 

Every constraint is either deferrable or non-deferrable. Within a transaction, every constraint has 
a constraint mode; if a constraint is non-cleferrable, then its constraint mode is always immediate, 
otherwise it is either or immediate or  deferred. Every constraint has an initial constraint mode 
that specifies the constraint mode for that constraint at the start of each SQL-transaction and 
immediately after definition of that constraint. If a constraint is deferrable, then its constraint 
mode may be changed (from immediate to defwred, or from deferred to immediate) by execution of a 
<set constraints mode statement>. 

The checking of a constraint depends on its constraint mode within the current SQL-transaction. 
If the constraint mode is immediate, then the constraint is effectively checked at the end of each 
SQGstatement. If the constraint mode is deferred, then the constraint is effectively checked when 
the constraint mode is changed to immediate either explicitly by execution of a <set constraints 
mode statement>, or implicitly at the end of the current SQL-transaction. 

When a constraint is checked other than at  the end of an SQGtransaction, if it  is not satisfied, then 
an exception condition is raised and the SQGstatement that caused the constraint to be checked has 
no effect other than entering the exception information into the diagnostics area. When a <commit 
statement> is executed, all constraints are effectively checked and, if any constraint is not satisfied, 
then an exception condition is raised and the transaction is terminated by an implicit <rollback 
statement>. 

4.10.2 Table constraints 

A table constraint is either a unique constraint, a referential constraint or a table check constraint. 
A table constraint is described by a table constraint descriptor which is either a unique constraint 
descriptor, a referential constraint descriptor or a table check constraint descriptor. 

A unique constraint is described by a unique constraint descriptor. In addition to the components of 
every table constraint descriptor, a unique constraint descriptor includes: 

- an indication of whether it was defined with P R I U Y  KEY or UNIQUE, and 

- the names and positions of the unique columns specified in the <unique column list>; 

A referential constraint is described by a referential constraint descriptor. In addition to the compo- 
nents of every table constraint descriptor, a referential constraint descriptor includes: 

- the names of the referencing columns specified in the <referencing columns>, 

- the names of the referenced columns and referenced table specified in the <referenced table and 
columns>, and 

- the value of the cmatch type>, if specified, and the <referential triggered actions>, if specified. 

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

A table check constraint is described by a table check constraint descriptor. In addition t< 
components of every table constraint descriptor, a table check constraint descriptor include 

- the csearch condition>. 
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4.10 Integrity constraints 

A unique constraint is satisfied if and only if no two rows in a table have the same non-null values 
in the unique columns. In addition, if the unique constraint was defined with PRIMARY KEY, then 
it requires that none of the values in the specified column or columns be the null value. 

In the case that a table constraint is a referential constraint, the table is referred to as the referenc- 
ing table. The referenced columns of a referential constraint shall be the unique columns of some 
unique constraint of the referenced table. 

A referential constraint is satisfied if one of the following conditions is true, depending on the 
<match option> specified in the <referential constraint definition>: 

- If no <match type> was specified then, for each row RI of the referencing table, either at least 
one of the values of the referencing columns in RI shall be a null value, or the value of each 
referencing column in R I  shall be equal to the value of the corresponding referenced column in 
some row of the referenced table. 

- If MATCH FULL was specified then, for each TOW RI of the referencing table, either the value of 
every referencing column in RI shall be a null value, or the value of every referencing column in 
RI shall not be null and there shall be some row R2 of the referenced table such that the value 
of each referencing column in R1 is equal to  the value of the corresponding referenced column in 
R2. 

- If MATCH PARTIAL was specified then, for each row RI of the referencing table, there shall 
be some row R2 of the referenced table such that the value of each referencing column in RI is 
either null or is equal to the value of the corresponding referenced column in R2. 

The referencing table may be the same table as the referenced table. 

A table check constraint is satisfied if and only if the specified <search condition> is not false for 
any row of a table. 

4.10.3 Domain constraints 

A domain constraint is a constraint that is specified for a domain. It is applied to all columns that 
are based on that domain, and to all values cast to that domain. 

A domain constraint is described by a domain constraint descriptor. In addition to the components 
of every constraint descriptor a domain constraint descriptor includes: 

- the <search condition. 

A domain constraint is satisfied by SQLdata if and only if, for any table T that has a column named 
C based on that domain, the specified <search condition>, with each occurrence of VALUE replaced 
by C, is not false for any row of T. 
A domain constraint is satisfied by the result of a <cast specification> if and only if the specified 
<search condition>, with each occurrence of VALUE replaced by that result, is not false. 

4.10.4 Assertions 

An assertion is a named constraint that may relate to the content of individual rows of a table, to 
the entire contents of a table, or to a state required to exist among a number of tables. 
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4.10 Integrity constraints 

An assertion is described by an assertion descriptor. In addition to the components of every con- 
straint descriptor an assertion descriptor includes: 

- the <search condition>. 

An assertion is satisfied if and only if the specified <search condition> is not false. 

4.11 SQL-Schemas 

An SQLschema is a persistent descriptor that includes: 

- the <schema name> of the SQL-schema; 

- the <authorization identifier> of the owner of the SQL-schema; 

- The <character set name> of the default character set for the SQL-schema; and 

- the descriptor of every component of the SQLschema. 

In this International Standard, the tem "schema" is used only in the sense of SQL-schema. Each 
component descriptor is either a domain descriptor, a base table descriptor, a view descriptor, an  
assertion descriptor, a privilege descriptor, a character set descriptor, a collation descriptor, or a 
translation descriptor. The persistent objects described by the descriptors are said to  be owned by 
or to have been created by the <authorization identifier> of the schema. 

A schema is created initially using a <schema definition> and may be subsequently modified incre- 
mentally over time by the execution of <SQL schema statemenbs. <schema name>s are unique 
within a catalog. 

A <schema name> is explicitly or implicitly qualified by a <catalog name> that identifies a catalog. 

Base tables and views are identified by <table namem. A <table name> consists of a <schema 
name> and an <identifier>. For a persistent table, the <schema name> identifies the schema in 
which the base table or view identified by the <table name> was defined. Base tables and views 
defined in different Schemas can have Qdentifiens that are equal according to the General Rules of 
Subclause 8.2, "<comparison predicate>". 

If a reference to a <table name> does not explicitly contain a <schema name>, then a specific 
<schema name> is implied. The particular <schema name> associated with such a <table name> 
depends on the context in which the <table name> appears and is governed by the rules for <qual- 
ified name>. The default schema for <preparable statementx that are dynamically prepared in 
the current SQL-session through the execution of <prepare statemenbs and <execute immediate 
statementx is initially implementation-defined but may be changed by the use of <set schema 
stakmen t>s. 

4.12 Catalogs 

Catalogs are named collections of Schemas in an SQL-environment. An SQL-environment contains 
zero or more catalogs. A catalog contains one or more Schemas, but always contains a schema 
named INFORMATION-SCHEMA that contains the views and domains of the Information Schema. 
The method of creation and destruction of catalogs is implementation-defined. The set of catalogs 
that can be referenced in any SQL-statement, during any particular SQL-transaction, or during 
the course of an SQL-session is also implementation-defined. The default catalog for a <module> 
whose <module authorization clause> does not specify an explicit <catalog name> to qualify the 
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4.12 Catalogs 

<schema name> is implementation-defined. The default catalog for <preparable statementx that 
are dynamically prepared in the current SQL-session through the execution of <prepare statementx 
and <execute immediate statementx is initially implementation-defined but may be changed by the 
use of <set catalog statemenbs. 

4.13 Clusters of catalogs 

A cluster is an implementation-defined collection of catalogs. Exactly one cluster is associated with 
an SQGsession and it defines the totality of the SQL-data that is available to that SQL-session. 

An instance of a cluster is described by an instance of a definition schema. Given some SQL-data 
object, such as a view, a constraint, a domain, or a base table, the definition of that object, and of all 
the objects that it directly or indirectly references, are in the same cluster of catalogs. For example, 
no <referential constraint definition> and no 4oined table> can Y c r ~ ~ s "  a cluster boundary. 

Whether or not any catalog can occur simultaneously in more than one cluster is implementation- 
defined. 

Within a cluster, no two catalogs have the same name. 

4.14 SQL-data 

SQL-data is any data described by Schemas that is under the control of an SQL-implementation in 
an SQGenvironment. 

4.15 SQL-environment 

An SQL-environment comprises the following: 

- an  SQLimplementation capable of processing some Level (Entry SQL, Intermediate SQL, 
or Full SQL) of this International Standard and at  least one binding style; see Clause 23, 
"Conformance" for further information about binding styles; 

- zero or more catalogs; 

- zero or more <authorization identifierx; 

- zero or more <module>s; and 

- the SQL-data described by the Schemas in the catalogs. 

An SQLenvironment may have other implementation-defined contents. 

The rules determining which a n o d d e x  are considered to be within an SQL-environment are 
implemen tation-defined. 
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4.16 Modules 

4.16 Modules 

A <module> is an object specified in the module language. A <module> is either a persistent <mod- 
ule> or an SQL-session <module>. The mechanisms by which <moduleis are created or destroyed 
are implementation-defined. A <module> consists of an optional <module name>, a <language 
clause>, a <module authorization clause> with either or both of a <module authorization identi- 
fier> and a <schema name>, an optional <module character set specification> that identifies the 
character repertoire used for expressing the names of schema objects used in the <module>, zero or 
more <temporary table declarationx, zero or more cursors specified by <declare cursorx, and one 
or more <procedurex. All Udentifierx contained in the <module> are expressed in either <SQL 
language character> or the character repertoire indicated by <module character set specification> 
unless they are specified with 

A compilation unit is a segment of executable code, possibly consisting of one or more subprograms. 
A <module> is associated with a compilation unit during its execution. A single <module> may 
be associated with multiple compilation units and multiple <module>s may be associated with a 
single compilation unit. The manner in which this association is specified, including the possible 
requirement for execution of some implementation-defined statement, is implementation-defined. 
Whether a compilation unit may invoke or transfer control to other compilation units, written in the 
same or a different programming language, is implementation-defined. 

4.17 Procedures 

A <procedure> consists of a <procedure name>, a sequence of <parameter declarationx, and a 
single <SQL procedure statement>. 

A <procedure> in a <module> is invoked by a compilation unit associated with the <module> by 
means of a host language “call” statement that specifies the <procedure name> of the <procedure> 
and supplies a sequence of parameter values corresponding in number and in <data type> to the 
<parameter declarationx of the <procedure>. A call of a <procedure> causes the <SQL procedure 
statement> that it contains to be executed. 

4.18 Parameters 

A parameter is declared in a <procedure> by a <parameter declaration. The <parameter declara- 
tion> specifies the <data type> of its value. A parameter either assumes or supplies the value of the 
corresponding argument in the call of that <procedure>. These <data type>s map to host language 
types and are not nullable except through the use of additional indicator variables. 

4.18.1 Status parameters 

The SQLSTATE and SQLCODE parameters are status parameters. They are set to status codes 
that indicate either that a call of the <procedure> completed successfully or that an exception 
condition was raised during execution of the <procedure>. 
Note: The SQLSTATE parameter is the preferred status parameter. The SQLCODE parameter is a d e p  
recated feature that is supported for compatibility with earlier versions of this International Standard. See 
Annex D, “Deprecated features”. 
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