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I nfor mation technology — Database languages — SQL —

Part 2:
Foundation (SQL/Foundation)

TECHNICAL CORRIGENDUM 2

Fpreword

3

1.6 Definitions provided in Part 2

Rationale: Correct intent of this second edition.

6th

Replace the 6™ paragraph with:

This second edition of ISO/IEC 9075-2, together with ISO/IEC 9075-11:2003, cancels and replaces
ISO/IEC 9075-2:1999 and ISO/IEC 9075-5:1999, which have beéd technically revised. It also incorporates
the Amendments ISO/IEC 9075-2:1999/Amd.1:2001 and ISO/TEC 9075-5:1999/Amd.1:2001 and the
Technical Corrigenda ISO/IEC 9075-2:1999/Cor.1:2000, ISO/IEC 9075-2:1999/Amd.1:2001/Cor.1:2(03,

ISO/IEC 9075-2:1999/Cor.2:2003, ISO/IEC 9075-5:1999/Cor.1:2000, ISO/IEC 9075-5:1999/
Amd.1:2001/Cor.1:2003 and ISO/IEC 9075-5:1999/Cor.2:2003.

Rationale: Remove incorrect reference to obsolete*part.

In the 71 paragraph, delete the 5™ bullet;

Definitions, notations, and conventions

1 Definitions

Rationale: Editorial.

©

Replace the definition of “assignable” with:

3.16.1 assignable (of types, taken pairwise): The characteristic of a data type T1 that permits a
value of T1 to be assigned to a site of a specified data type T2 (where T1 and T2 may be the
same data type).
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4

Rationale: Restore the correct definition of “assignment””.

Replace the definition of “assignment” with:

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

fargpt) isidenticaltoa gi\/pn value S (knnwn asthe qnnrm) Aqqignmpnf is frpqupnﬂy indicat

d

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

Rationale: Remove erroneous word ““comparable” from definition.
Replace the definition of “identical” with:

3.1.6.15 identical (of a pair of values): Indistinguishable, in the sense that itisimpossible, by an
means specified in ISO/IEC 9075, to detect any difference between théem:-For the full definitio
see Subclause 9.8, “Determination of identical values”.

Rationale: Definitions required for correction to dynamic result sets.
Insert the following definitions:

3.1.6.29.1 result set: A sequence of rows brought into existence by opening a cursor and ranged ove
by that cursor.

3.1.6.29.2 result set sequence: A sequence of returned result sets.

3.1.6.29.3 returned result set: A result set created during execution of an SQL-invoked procedure a
not destroyed when that executionstérminates. Such a result set can be accessed by using g
cursor other than the one that prought it into existence.

3.1.6.42.1 with-return cursor: A cursor that, when opened, creates a result set that is capable of
becoming a returned result set. The WITH RETURN option of <declare cursor> and <allocs
cursor statement> specifies a with-return cursor.

Concepts

13 Columns, fields and attributes

Rationale: Missing item in the column descriptor.

=

\te

In the 61" paragraph, insert the following item to the list of items in a column descriptor:

— Aniindication of whether C is updatable or not.

© ISO/IEC 2007 — All rights reserved
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414 Tables

4.14.2 Types of tables

4.

© ISO/IEC 2007 — All rights reserved

14.3 Tabledescriptors

Rationale: Editorial.

Replace the 1% paragraph with:
A table is either a base table, a derived table, a transient table, or a viewed table. A base\table is either &

persistent base table, a global temporary table, a created local temporary table, or a declared local temporgry
table.

Rationale: Delete obsolete reference to element type of a <query expression>,

Replace the 3rd paragraph with:

A derived table is a table derived directly or indirectly from ope,or more other tables by the evaluation jof
a <query expression>.

Rationale: Editorial.

4th

Append the following text to the 4™ paragraph:

Base tables and views are identified by <taljle name>s. The same <table name>, in its fully qualified formn,
cannot be used for both a base table and<a view.

Rationale: Define view components\for use in view component privilege descriptors.

Insert the following paragraph after the 4th paragraph:

A <query specification>] <table value constructor>, <explicit table>, or <query expression> contained |in
a <view definition>\is called a view component.

Rationale: Track simple updatability in derived table descriptors.

In the 51 paragraph, insert the following item to the list of items in a derived table descriptor:

— Anindication of whether the derived table is simply updatable or not.
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4.17 Integrity constraints

4.17.1 Overview of integrity constraints

1.| Rationale: Every constraint descriptor is to include a <search condition>.

Insert the following at the end of the 1 paragraph:

— An applicable <search condition>.

NOTE 28.1 — The applicable <search condition> included in the descriptor is not necessarily the <sear¢h condition> that might
be contained in the SQL-statement whose execution brings the constraint descriptor into existence.The General Rules for the
SQL-statement in question specify the applicable <search condition> to be included in the constraint descriptor, in some case
deriving it from a given <search condition>. For example, the syntax for table constraints allows Universal quantification over the
rows of the table in question to be implicit; in the applicable <search condition> included in\the'descriptor, that universal quantjfi-
cation is made explicit, to allow for uniform treatment of all types of constraint.

4.017.2 Checking of constraints

1.| Rationale: Clarify when constraints are checked.
Replace the entire Subclause with:

Every constraint is either deferrable or non-deferrable. Within an SQL-transaction, every constraint hags
a constraint mode; if a constraint is nondeferrable, then its constraint mode is always immediate; otherwige,
itis either immediate or deferred. Every.constraint has an initial constraint mode that specifies the constrajnt
mode for that constraint at the start 6f each SQL-transaction and immediately after definition of that con-
straint. If a constraint is deferrable; then its constraint mode within the current SQL-transaction may bg
changed (from immediate to deferred, or from deferred to immediate) by execution of a <set constraint
mode statement>.

[72]

The checking of a constraint depends on its constraint mode within the current SQL-transaction. Wheneyer
an SQL-statement is.executed, every constraint whose mode is immediate is checked, at a certain point
after any changesto SQL-data and schemas resulting from that execution have been effected, to see if it
is satisfied. A(constraint is satisfied if and only if the applicable <search condition>s included in its
descriptor.evaluates to True or Unknown. If any constraint is not satisfied, then any changes to SQL-data
or schemas-resulting from executing that statement are canceled. (See the General Rules of Subclause 13|5,
“<SQL._procedure statement>".)

NOTE 29 — This includes SQL-statements that are executed as a direct result or an indirect result of executing a different SQL-
statement. It also includes statements whose effects explicitly or implicitly include setting the constraint mode to immediate.

The constraint mode can be set to immediate either explicitly by execution of a <set constraints mode
statement>, or implicitly at the end of the current SQLtransaction.

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 SQL-transaction is terminated by an implicit
<rollback statement>.

4 © ISO/IEC 2007 — All rights reserved
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4.17.3 Table constraints

1. Rationale: Every constraint descriptor includes a <search condition>.

Renlace the 15 naraaranh with:
L ~ - |

A constraint whose definition is part of some base table definition is a table constraint. Being part-of a
particular table definition allows for convenient syntactic shorthands in which universal quantification
over the rows of the table in question is implied.

A table constraint is either a unique constraint, a referential constraint, or a table check.¢onstraint. A tahle
constraint descriptor is either a unique constraint descriptor, a referential constraint descriptor, or a table
check constraint descriptor, respectively.

2.| Rationale: Every constraint descriptor includes a <search condition>.

Delete the 11" and 121" paragraphs

4117.4 Domain constraints

1.| Rationale: Every constraint descriptor includes a <sgarch condition>, and clarify how domain constraimnts
are applied.

Replace the entire Subclause with:

D
o

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

A domain constraint is describethby a domain constraint descriptor. In addition to the components of eve
constraint descriptor, a domain constraint descriptor includes:

=

y

v
w

—  The template <search condition> for the generation of domain constraint usage <search conditionxs.
— A possibly empty set of domain constraint usages.

A domain constraint usage descriptor is created implicitly by the evaluation of a <column definition>
whose <datatype or domain name> is a <domain name>. If C is such a column and D is the domain

identified’by the <domain name>, then every domain constraint DC defined for D implies a domain cop-
straint.usage, to the effect that each value in C satisfies DC.

In'addition to the components of every constraint descriptor, a domain constraint usage descriptor includes:

— _The name of the appticable cofumm.
—  The applicable <search condition> that evaluates whether each value in C satisfies DC.

A domain constraint is satisfied by SQL-data if and only if, for every table T that has a column named C
based on that domain, the applicable <search condition> recorded in the appropriate domain constraint
usage evaluates to True or Unknown.

© ISO/IEC 2007 — All rights reserved 5


https://iecnorm.com/api/?name=c15397d790f6aa63077f82f039049a4a

I SO/IEC 9075-2:2003/Cor .2:2007(E)

4

4.

1.

A domain constraint is satisfied by the result of a <cast specification> if and only if the specified template

<search condition>, with each occurrence of the <general value specification> VALUE replaced by that
result, evaluates to True or Unknown.

175 Assertions

18 Functional dependencies

[18.6 Known functional dependenciesin a <joined table>

18/15K nown functional dependenciesin a <query expression>

Rationale: Every constraint descriptor includes a <search condition>.
Replace the entire Subclause with:

An assertion is a constraint whose descriptor is an independent schema componentnot included in any,
table descriptor.

Rationale: Rules for inheriting funtional dependenci€syin <joined table> were omitted.

5th

Insert the following after the 5™ paragraph:

If A~ B isaknown functional dependencyin T1, CA is the counterpart of A in R, and CB is the counterpart
of B in R, then CA ~ CB is a known fuhctional dependency in R when one of the following is true:

— CROSS, INNER, or LEFT is specified.
— RIGHT or FULL is specified and at least one column in A is known not nullable.

If A~ B is aknown functional dependency in T2, CA is the counterpart of A in R, and CB is the counterpart
of B in R, then CA = CB is a known functional dependency in R when one of the following is true:

—  CROSS,AINNER, or RIGHT is specified.

— LERTor FULL is specified and at least one column in A is known not nullable.

Rationale: Remove incorrect reference to <joined table>.

Replace the ond paragraph with:

A <query expression> that is a <query term> that is a <query primary> that is a <simple table> is covered
by previous Subclauses of this Clause.
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420 SQL-Schemas

1. Rationale: Editorial.

n oo rcth o hoagith:
|\CP|Q\IC uaic J PGIGHIQPII VVILUT.

Base tables and views are identified by <table name>s. A <table name> consists of a <schema name>,
followed by a <period>, followed by an <identifier>. The <schema name> identifies the schema that

includes the table descriptor of the base table or view identified by the <table name>. The <table nameps
of base tables and views defined in different schemas can have equivalent <identifier>s.

NOTE 44.1 — Equivalence of <identifier>s is defined in Subclause 5.2, “<token> and <separator>".

427 SQL-invoked routines

4.p7.3 Execution of SQL-invoked routines

1.| Rationale: The treatment of the authorization stack is inconsistent with Subclauses 4.34.1.1 and 10.4.

Replace the 1%, 2" 3™ 4t 5t 61 ang 71 paragiaphs with:

137

When an SQL-invoked routine is invoked, acopy of the current SQL-session context is pushed onto th
stack and some values are modified (see the;General Rules of Subclause 10.4, “<routine invocation>")
before the <routine body> is executed. The treatment of the authorization stack is described in
Subclause 4.34.1.1, “SQL-session authorization identifiers”.

4.pP7.4 Routinedescriptors

1.| Rationale: Change of\terminology.

In the 1% paragraph, replace the 8™ bullet with:

—  the SQL-invoked routine is an SQL-invoked procedure, then the maximum number of returned
result sets.

2.1 “Rationale: An external routine does not have two authorization identifiers

In the 1%t paragraph, in the 15" pulleted item, delete the 5" pulleted subitem (“The external routine

authorization identifier ... 7).
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4.27.5 Result setsreturned by SQL -invoked procedures

1. Rationale: New subclause for result sets returned by SQL-invoked procedures.

Insert the following new subclause:

4.275 Result setsreturned by SQL -invoked procedures

NOTE 48.1 — Subclause 3.1.6, “Definitions provided in Part 2, gives definitions of the terms result set, result set sequence,
returned result set, and with-return cursor, used in this Subclause.

An invocation of an SQL-invoked procedure SIP1 might bring into existence a resultset sequence RSS
RSS consists of the result sets of with-return cursors opened by SIP1 and remaining:open when SIP1 ter-
minates, placed in the order in which those result sets are created during the execution of SIP1.

NOTE 48.2 — If the same cursor is opened more than once during the execution of SIP1, then itig'the last opening that is considefed
to create the result set, even if the result set in question is identical to that created by some earlier opening.

RSS is available, by executing a particular form of <allocate cursor staterment>, only to the invoker INV [of
SIP1. If SIP1 is invoked by an SQL-invoked procedure SIP2, thervINV is SIP2. If SIP1 is invoked by ap
externally-invoked procedure EIP, then INV is the SQL-client moddle containing EIP. Otherwise, RSS
not available.

S

NOTE 48.3 — Only the immediate invoker is considered. For example, if-an externally-invoked procedure EIP executes a <cgll
statement> invoking an SQL-invoked procedure SIP3 that invokes, SIR1, then the result set sequence returned by SIP1 is availaple
only to SIP3, until either SIP3 returns control to EIP or another-invocation of SIP1 by SIP3 is given before SIP3 returns. Therg
is no mechanism whereby SIP3 can return SIP1's result set sequence to the invoker of SIP3, even if SIP3 is defined to be able|to
return a result set sequence.

The invocation of SIP1 by INV destroys any existing result set sequence that might have arisen from some
previous invocation of SIP1 by INV. All.result set sequences available to INV are destroyed when INV
terminates.

A returned result set consists of a segtience of rows called the constituent rows and an initial cursor positign.

The constituent rows and initial-cursor position of each returned result set RS in RSS are determined when
SIP1 returns to INV. If the with-return cursor C for RS is scrollable, then the constituent rows of RS are
those of the result set of Cas it exists when SIP1 terminates; otherwise, the constituent rows are as for
scrollable cursors, exceptthat rows preceding the current cursor position of C are excluded. If C is scrollable,
then the initial cursorposition of RS is the position of C when SIP1 terminates; otherwise, the initial curdor
position of RS.is.before the first row.

NOTE 48.4 —The result set of C as it exists when SIP1 terminates might differ from that generated when C was opened, if, for
example, any <delete statement: positioned>s or <update statement: positioned>s are executed by SIP1 before it terminates.

The_maximum number of returned result sets that may form a result set sequence is specified by the
<dynamic result sets characteristic> contained in the <SQL-invoked routine> defining SIP1. If the actual
Aumber of with-return cursors that remain open when SIP1 returns is greater than the maximum numbgr
of TetumedTesuttsets specifietimthe <dyramic Tesuttsets tharacteristic>clause; thema warmming cormdition
is raised. It is implementation-dependent whether or not result sets whose positions are greater than that
maximum number are returned.

8 © ISO/IEC 2007 — All rights reserved
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432 Cursors

4.32.1 General description of cursors

1.| Rationale: Clarify definition of result sets.

Replace the 7t paragraph with:

A cursor in the open state identifies a result set and a position relative to the ordering of\that result set. If
the <declare cursor> does not contain an <order by clause>, or contains an <order hy.clause> that does
not specify the order of the rows completely, then the rows of the result set havean_order that is defined
only to the extent that the <order by clause> specifies an order and is otherwise implementation-dependent.

NOTE 50.1 — A definition of “result set” is given in Subclause 3.1.6, “Definitions provided“in Part 2”.

2.| Rationale: Correct the definition of updatable cursor.

Replace the 1ot

paragraph with:

A cursor is either updatable or not updatable. If FOR UPDATE OF is specified for the cursor, or if the
table identified by the cursor is simply updatable and£OR READ ONLY, SCROLL, and ORDER BY gre
not specified for the cursor, then the cursor is updatable; otherwise, the cursor is not updatable. The opér-
ations of update and delete are permitted for updatable cursors, subject to constraining Access Rules and
Conformance Rules.

4.82.2 Operationson and using cursors

1.| Rationale: Clarify definition of réturned result sets.

Replace the 11" paragraph with:

A <declare cursor> DC that specifies WITH RETURN defines a with-return cursor. The <cursor specifji-
cation> CR contained in DC defines a returned result set. A with-return cursor, if declared in an SQL-
invoked precedure and in the open state when the procedure returns to its invoker, yields a returned respilt
set that-can be accessed by the invoker of the procedure that generates it.

[N

NOTE-50.2 — Definitions of “returned result set” and “with-return cursor” are given in Subclause 3.1.6, “Definitions provide]
in'Part 2”.
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4.33 SQL-statements

4.33.3 SQL-statementsand SQL -data access indication

433.4 SQL-statementsand transaction states

Rationale: All queries read SQL data, not just <subquery>s.

an

Replace the paragraph with:

The following SQL-statements possibly read SQL-data:

—  SQL-data statements other than SQL-data change statements, <free locator statement>, and <holf
locator statement>.

—  SQL-statements that contain a <query expression> and are not SQL-statements that possibly modify
SQL-data.

Rationale: SQL-transaction statements can initiate SQL-transactions.

Replace the 1%, 2" and 3™ paragraphs with:

The following SQL-statements are transactign=initiating SQL-statements, Thus, if there is no current SQL-
transaction, and a statement of this class is'éxecuted, then an SQL-transaction is initiated:

—  All SQL-schema statements
—  The following SQL-transagtion statements:
. <start transaction statement>.
. <savepoint statement>.
. <commit statement>.
. <roflback statement>.
—  The following SQL-data statements:

° <open statement>.

. <close statement>.

10

. <fetch statement>.
. <select statement: single row>.
. <insert statement>.

. <delete statement; searched>.

© ISO/IEC 2007 — All rights reserved
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<delete statement: positioned>.
<update statement: searched>.
<update statement: positioned>.

<mprgp statement>

| SO/IEC 9075-2:2003/Cor .2:2007(E)

<allocate cursor statement>.

<dynamic open statement>.

<dynamic close statement>.

<dynamic fetch statement>.

<direct select statement: multiple rows>.

<dynamic single row select statement>.

<dynamic delete statement: positioned>.
<preparable dynamic delete statement: positioned>.

<dynamic update statement: positioned>.

<preparable dynamic update statement: positioned>.

<free locator statement>.

<hold locator statement>.

—  The following SQL-dynamic statements

<describe input statement>.
<describe output statement>.
<allocate descripter.statement>.
<deallocate deScriptor statement>.
<get descriptor statement>.
<set’descriptor statement>.
<prepare statement>.

<deallocate prepared statement>.

Withthe exception of <start transaction statement>, every transaction-initiating SQL-statement implicifly
iitiates a transaction if there is no current SQL-transaction when it is executed, in which case the executipn

of the-mitrating-statement isinctuded-imthe-nitiated-SQt=transactiontrthecase of <start-transaction

statement>, transaction initiation is the primary effect of executing the statement itself.

Whether or not an <execute immediate statement> starts a transaction depends on the content of the <SQL
statement variable> referenced by the <execute immediate statement> at the time it is executed. Whether
or not an <execute statement> starts a transaction depends on the content of the <SQL statement variable>
referenced by the <prepare statement> at the time the prepared statement referenced by the <execute

statement> was prepared. In both cases, if the content of the <SQL statement variable> was a transaction-

© ISO/IEC 2007 — All rights reserved
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initiating SQL-statement, then the <execute immediate statement> or <execute statement> is treated as a
transaction-initiating statement; otherwise, it is not treated as a transaction-initiating statement.

The following SQL-statements are not transaction-initiating SQL-statements, Thus, if there is no current
SQL-transaction, then executing a statement of this class does not change that state of affairs.

B3.5 SQL-statement atomigeity and statement execution contexts

——AH-SQt=transactionstatementsexcept<start transactionstatement>s,<savepoint statement>s;
<commit statement>s, and <rollback statement>s.

— All SQL-connection statements.
—  All SQL-session statements.
—  All SQL-diagnostics statements.
—  SQL embedded exception declarations.
—  The following SQL-data statements:
. <temporary table declaration>.
. <declare cursor>.
. <dynamic declare cursor>.

. <dynamic select statement>.

Rationale: All queries need a transaction to have been\started, not just <subquery=>s.

6th

Replace the final (6') paragraph with:

If an <SQL control statement> causes thelevaluation of a <query expression> and there is no current SQL-
transaction, then an SQL-transaction_is.initiated before evaluation of the <query expression>.

Rationale: The evaluaution of a <subquey> does not require an atomic execution context

Replace the glh paragraph with:

The statement execution context brought into existence by the execution of an atomic SQL-statement i$
an atemic execution context.

12
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4.34 Basic security model

4.34.1 Authorization identifiers

4.

B4.1.1 SQL -session authorization identifiers

Rationale: Inappropriate angle-brackets, implementation-dependent mappings of user identifiers arg of no

possible use, so they must be implementation-defined, and use of database system instead’ of
SQL-implementation.

Replace the 1% paragraph with:

An authorization identifier identifies a set of privileges. An authorization identifier-is.either a user identifigr

or a role name. A user identifier represents a user of the SQL-implementation. Any mapping of user ide
tifiers to operating system users is implementation-defined. A role name regresents a role.

Replace the 15t bullet item in the 2" paragraph with:

© ISO/IEC 2007 — All rights reserved

Rationale: Inappropriate angle-brackets.
Replace the 1% paragraph with:
An SQL-session has a user identifier called the SQL-session user identifier. When an SQL-session is initiatgd,
the SQL-session user identifier is determinedyin an implementation-defined manner, unless the session [is
initiated using a <connect statement>. Thevalue of the SQL-session user identifier can never be the nufl
value. The SQL-session user identifier:can be determined by using SESSION_USER.

B4.2 Privileges
Rationale: Define view component privilege descriptors. Only <grant privilege statement> uses GRANT]

OPTION:

Replace the'*! paragraph with:
A privilege authorizes a given category of <action> to be performed by a specified <authorization identifief>
on-a specified base table, view, view component, column, domain, character set, collation, transliteratign,
user-defined type, table/method pair, SQL-invoked routine, or sequence generator.
Rationale: Define view component privilege descriptors.

13
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— The identification of the base table, view, view component, column, domain, character set, collation,

transliteration, user-defined type, table/method pair, SQL-invoked routine, or sequence generator
that the descriptor describes.

Rationale: Define view component privilege descriptors.

Replace the 41 and 51 paragraphs with:

A privilege descriptor with an <action> of INSERT, UPDATE, DELETE, SELECT, TRIGGER; or RE
ERENCES is called a table privilege descriptor and identifies the existence of a privilege of.the table (
view component identified by the privilege descriptor. If a table privilege descriptor ideftifies a view
component, the privilege descriptor is called a view component table privilege descriptor.

A privilege descriptor with an <action> of SELECT (<column name list>), INSERT;(<column name list;
UPDATE (<column name list>), or REFERENCES (<column name list>) is called a column privilege

descriptor and identifies the existence of a privilege on the columns in thestable or view component ide
tified by the privilege descriptor. If a column privilege descriptor identifieSa view component, the privile
descriptor is called a view component column privilege descriptor.

Rationale: Define view component privilege descriptors.

Insert the following paragraph after the 10t paragraph:

A view privilege dependency descriptor is a descriptor that includes two privilege descriptors, called th
supporting privilege descriptor and the dependentiprivilege descriptor. A view privilege dependency
descriptor is a record that an INSERT, UPDATE, or DELETE privilege of a view, or a column of a vie
is directly dependent on another privilege.

Rationale: Only <grant privilege statemient> uses GRANT OPTION.

Replace the 11™"

paragraph with:

A grantable privilege is-aprivilege, associated with a schema object, that may be granted by a <grant
privilege statement>. The WITH GRANT OPTION clause of a <grant privilege statement> specifies
whether the <authotization identifier> recipient of a privilege (acting as a grantor) may grant it to othef

34.3 Roles

Rationale: Various editorial corrections and additions, and removal of an unnecessary definition.

=

@D

=

[

14

Replace the entire Subclause with:

Arole, identified by a role name, is, like a user, a potential grantee and grantor of privileges and other
roles. Also like a user, a role can additionally own schemas and other objects.

Arole is created by executing a <role definition> and destroyed by executing a <drop role statement>.

© ISO/IEC 2007 — All rights reserved
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A role is granted to one or more authorization identifiers by executing a <grant role statement>, thus con-
ferring on the grantees all the privileges of that role. The granting of a role to an authorization identifier
Ais called a role authorization (for A).

The privileges of a role with role name R are the union of the privileges whose grantee is R and the sets
of privileges for the role names defined by the role authorizations for R. Cycles of role authorizations are
prohibited.

The WITH ADMIN OPTION clause of the <grant role statement> for role R specifies that each-grante
may grant R to others, revoke R from others, and destroy R.

D

Each role authorization is described by a role authorization descriptor. A role authorizatian descriptor
includes:

—  The role name of the role.
—  The authorization identifier of the grantor.
—  The authorization identifier of the grantee.

— Aniindication of whether or not the role authorization is grantable.

4.34.4 Security model definitions

1.| Rationale: Insertion of one missing definition and simplification of others.
Replace the entire subclause with:

Arole R is applicable for an authorizatien identifier A if there exists a role authorization descriptor whose
role name is R and whose grantee is PUBLIC, or A, or an applicable role for A.

A privilege P is applicable for an-authorization identifier A if its grantee is PUBLIC, or A, or an applicalle
role for A.

o

NOTE 52.1 — applicable for is-a(persistent relationship between persistent objects. Thus, it in no way depends on any SQL-sessipn.

An authorization identifier is enabled if it is the current user identifier, the current role name, or a role
name that is applicable for the current role name.

A privilege PGscurrent if P is applicable for an enabled authorization identifier.

NOTE 52.2.==¢nabled and current apply to (transient) elements of the current SQL-session context.
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4.37 SQL-sessions

4.37.3 SQL-session properties

Rationale: Clarify how enduring transaction characteristics are altered.

Replace the 10" and 11™ paragraphs with:

An SQL-session has the following enduring characteristics:
— enduring transaction characteristics

Each of the enduring characteristics can be altered at any time in an SQL-session by executing an apprp-
priate <set session characteristics statement>.

Rationale: Avoid misleading references to ““current transaction™.

7th

In the 121 paragraph, replace the 7™ dashed item with:

—  The current access mode.
Rationale: Avoid misleading references to ““currenttransaction”.

In the 12" paragraph, replace the 9™ dashed‘iteém with:

—  The current isolation level.
Rationale: Add result set sequencesto SQL-session context.

In the 121" paragraph, inseftithe following after the 24" pullet:

=

— Each currently available result set sequence RSS, along with the specific name of an SQL-invoke
procedure, SIP and the name of the invoker of SIP for the invocation causing RSS to be brought in
existence.

—
o

NOTE-54.1 — Result set sequences are defined in Subclause 4.27.5, “Result sets returned by SQL-invoked procedureg”.

16
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38 Triggers

4.38.2 Trigger execution

<I

5

Rationale: Remove incorrect information about trigger execution contexts.
Delete the 2" paragraph.
Rationale: Correct the information about where transitions are specified.

Replace the 17 paragraph with:

Let PSCN be the number of elements in PSC. A state change SC; j, for j varying from 1 (one) to PSCN,
identified by TE, ST, and the j-th element in PSC, is added to SSC;, pravided that SSC; does not already
contain a state change corresponding to SC; ;. Transitions are added(to SC;  as specified by the General

Rules of Subclause 14.16, “Effect of deleting rows from base tables”; Subclause 14.19, “Effect of insertipg
tables into base tables”, and Subclause 14.22, “Effect of replacing rows in base tables”.

L exical e ements

1 <SQL terminal character>

Rationale: Correct character being defined.

Replace the production for.<right bracket> with:

ight bracket> ::=
1

2 <token> and <separator>

Rationale: Explicitly make lower case ““u” permissable.

©

Insert the following Syntax Rule:

14.1) In a <Unicode delimited identifier>, the introductory 'U' may be represented either in upper case (as
'U") or in lower case (as 'U').
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https://iecnorm.com/api/?name=c15397d790f6aa63077f82f039049a4a

I SO/IEC 9075-2:2003/Cor .2:2007(E)

V

er

=

1

=

2. Rationale: Editorial.
Replace Syntax Rules 15) and 16) with:
15) <Unicode escape character> shall be a single character from the source language character set oth
than a <hexit>_<plus sign>_<quote> <double quate>_or <white space>
16) If the source language character set contains <reverse solidus>, then let DEC be <reverse solidus
otherwise, let DEC be an implementation-defined character from the source language charaeter set
that is not a <hexit>, <plus sign>, <quote>, <double quote>, or <white space>.
53 <literal>
1.| Rationale: Explicitly make lower case ““u” permissable.
Insert the following Syntax Rule:
2.1) Ina<Unicode character string literal>, the introductory 'UNmay be represented either in upper c3
(as'U") or in lower case (as 'u’).
2.| Rationale: Explicitly make lower case ““x”” permissable:
Insert the following Syntax Rule:
3.1) Ina<binary string literal>, the introductory X' may be represented either in upper case (as 'X') 0
in lower case (as 'X').
3.| Rationale: Explicitly make lower casé’s‘n”” permissable.
Insert the following Syntax Ruile:
5.1) Ina<national character string literal>, the introductory 'N' may be represented either in upper ca
(as 'N") or in lower case (as 'n").
4.| Rationale: Explicitly make lower case ““e”” permissable.
Insert thexfollowing Syntax Rule:
19.1)1n an <approximate numeric literal>, the exponent indicator 'E' may be represented either in uppé
case (as 'E") or in lower case (as 'e').
18 © ISO/IEC 2007 — All rights reserved
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54 Namesand identifiers

Rationale: Repair an omission and remove unnecessary definition of <local qualified name>.

Replace Syntax Rule 7) with:

7)  Let CN be a <cursor name>. CN shall be contained in an <SQL-client module definition> whaose
<module contents> contain a <declare cursor> or <dynamic declare cursor> whose <cursor,name¢>
is CN.

Rationale: Correct misspelling.

Replace Syntax Rule 9) with:

9)  Two <user-defined type name>s are equivalent if and only if they havegquivalent <qualified ident
fier>s and equivalent <schema name>s, regardless of whether the &schema name>s are implicit
explicit.

=

Rationale: Determine the implicit schema name of a constraint name correctly.
Replace Syntax Rule 13) with:

13) If a <schema qualified name> SQN other than-a‘<transcoding name> does not contain a <schema
name>, then

Case:
a) Ifany of the following is trug:

i) SQN is immediately contained in a <collation name> that is not immediately containgd
in a <collatieh definition> or in a <drop collation statement>.

i) SQN is immediately contained in a <transliteration name> that is not immediately
contained in a <transliteration definition> or in a <drop transliteration statement>
then <schema name> INFORMATION_SCHEMA is implicit.

b)  If SQN.Is'immediately contained in a <constraint name> that is contained in a <table definition>
or.anh <alter table statement>, then the explicit or implicit <schema name> of the <table namg>
of-the table identified by the <table definition> or <alter table statement> is implicit.

c)S¢~1f SQN is immediately contained in a <constraint name> that is contained in a <domain defini-
tion> or an <alter domain statement>, then the explicit or implicit <schema name> of the
<domain name> of the domain identified by the <domain definition> or <alter domain stat¢
ment> is implicit.

© ISO/IEC 2007 — All rights reserved

d)  Otherwise,
Case:

i) If SQN is contained, without an intervening <schema definition>, in a <preparable
statement> that is prepared in the current SQL-session by an <execute immediate
statement> or a <prepare statement> or in a <direct SQL statement> that is invoked
directly, then the default <unqualified schema name> for the SQL-session is implicit.
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i) If SQN is contained in a <schema definition>, then the <schema name> that is specified

or implicit in the <schema definition> is implicit.

iii) Otherwise, the <schema name> that is specified or implicit for the <SQL-client
module definition> is implicit.

Rationale: Prohibit the use of LOCAL in places where it makes no sense.
Replace Syntax Rule 28) with:

28) Ina<descriptor name>, <extended statement name>, or <extended cursor name>, if a <scope optio
is not specified, then a <scope option> of LOCAL is implicit. If a <scope option>is-contained in
<SQL-schema statement> then it shall not contain LOCAL.

Rationale: Clarification of the method of identification of dynamic objects.
Replace General Rule 31) with:

31) If a prepared statement PSX is created in SQL-session SS by executing a <prepare statement> PS
that contains an <extended statement name> ESN1 whose value at the time of execution is V, the
for as long as it exists, PSX can be identified by an <extended statement name> ESN2 in an <SQ
procedure statement> PS2 executed in SS if the value\of ESN2 at the time of execution is V and t
<scope option> of ESN2 is the same as the <scope(option> of ESNL1. If the <scope option> of ESI
is LOCAL, then ESN2 identifies PSX only if PS2 is contained in the same <SQL-client module d4
inition> as PS1.

Rationale: Clarification of the method of identification of dynamic objects.
Replace General Rule 34) with:

34) Ifacursor CSR is created in"SQL-session SS by executing an <allocate cursor statement> ACS th
contains an <extended statement name> ESN1 whose value at the time of execution is V, then, fo
as long as it exists, CSR-can be identified by an <extended statement name> ESN2 in an <SQL pr
cedure statement>RS2 executed in SS if the value of ESN2 at the time of execution is V and the
<scope option>.0fESN2 is the same as the <scope option> of ESN1. If the <scope option> of ES]|
is LOCAL, then ESN2 identifies CSR only if PS2 is contained in the same <SQL-client module
definition> as ACS.

RationaleClarification of the method of identification of dynamic objects.

Replace General Rule 35) with:

N>

i
n,
he
i1
f-

35) Ifan SQL descriptor area SDA is created in SQL-session SS by executing an <allocate descriptor

20

statement> ADS that contains an <extended statement name> ESN1 whose value at the time of exe-

cution is V, then, for as long as it exists, SDA can be identified by an <extended statement name>
ESN2 in an <SQL procedure statement> PS2 executed in SS if the value of ESN2 at the time of

execution is V and the <scope option> of ESN2 is the same as the <scope option> of ESN1. If the
<scope option> of ESN1 is LOCAL, then ESN2 identifies SDA only if PS2 is contained in the same

<SQL-client module definition> as ADS.
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6 Scalar expressions

6.1 <datatype>

1.| Rationale: <char length units> is not appropriate to a <binary large object string type>.
Insert the following Syntax Rule:

5.1) A <binary large object string type> shall not contain a <char length units>.

2.| Rationale: Correct name of the type.
Replace Syntax Rule 6) with:

6) If <char length units> is specified, then the character repertoire ofthe explicit or implicit charactgr
set of the character string type shall be UCS.

3.| Rationale: <char length units> is not appropriate to a <binary.large object string type>.
Replace Syntax Rule 7) with:

7)  If <datatype> contains a <character string type> or <character large object type>and does not contgin
a <char length units>, then CHARACTERS is implicit.

6J4 <value specification> and:<target specification>

1.| Rationale: Omission of <target array reference>.
Replace Syntax Rule 7) with:

7) A <target spegification>, <target array reference>, or <simple target specification> that is a <colunmpn
reference>-shall be a new transition variable column reference.

2.| Rationalg:Anappropriate use of the definite article, omission of array element, and ambiguity.

Replace General Rule 3) with:

3) A (fnrgnf cpnmfmnhnns specifiesa fnrgnf thatis-a-host parnmm‘nr an-ou |1'n| it in pnrnmnfnr acolumn

of a new transition varlable an element of a target whose declared type is an array type, a parameter
used in a dynamically prepared statement, or a host variable, according to whether the <target spec-
ification> is a <host parameter specification>, an <SQL parameter reference>, a <column reference>,
a <target array element specification>, a <dynamic parameter specification>, or an <embedded
variable specification>, respectively.
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Rationale: Omission of embedded variable, and presence of non-normative text.

Replace General Rule 13) with:

13) A <simple target specification> specifies a target that is a host parameter, an output SQL parameter,

acolumn of a new transition variable or a host variable according to whether the <simple target

specification> is a <host parameter specification>, an <SQL parameter reference>, a <column réfgr-

ence>, or an <embedded variable name>, respectively.

NOTE 91.1 — A <simple target specification> can never be assigned the null value.

Rationale: The word ““specific" is not necessary.

Replace Conformance Rule 5) with:

5)  Without Feature F611, “Indicator data types”, in conforming SQL language, the declared types of
<indicator parameter>s and <indicator variable>s shall be the same“/implementation-defined data

type.

22
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<identifier chain>

1. Rationale: SQL-92 did not permit common column names to be qualified with a range variable.

Replm‘e Syntax Rules ) b) iv) to vi) inclusive with the Fnl]nwing'

8)

6)7

6)

b)

<column refer ence>

A_<column reference> contained in a <query specification> is a queried column reference.

vi)

1.| Rationale: Removemisleading redundant text and reference syntax element.

Replace Syntax Rule 6) with:

2.| ~Rationale: A <query primary> cannot be a <joined table>.

If N =2 and PIC; is equivalent to an exposed <correlation name> that’is in scope,
then let EN be the exposed <correlation name> that is equivalentito PIC; and has

innermost scope. For every column C in the table associated with’EN whose <column

name> is equivalent to I, and is not a common column name,PIC, is a candidate
basis of IC, the scope of PIC; is the scope of EN, and the referent of PIC5 is C.

If N > 2 and PIC; is equivalent to an exposed <caorrelation name> that is in scope,
then let EN be the exposed <correlation name> that is equivalent to PIC; and has

innermost scope. For every refinable column.€4n the table associated with EN who
<column name> is equivalent to I, and is not a common column name, PIC; is a

candidate basis of IC, the scope of PI€,-is the scope of EN, and the referent of PIC

is C.

IfN=2,3o0r4,and if PICy.4is equivalent to an exposed <table or query name> tf,

is in scope, then let EN be:the exposed <table or query name> that is equivalent tg
PICn-1 and has the innermost scope. For every column C in the table associated w

EN whose <column name> is equivalent to Iy and is not a common column name
PICy is a candidate basis of IC, the scope of PICy is the scope of EN, and the referg
of PICy is C.

Replace Syntax Rule 7) a) with:

7)

a)

The qualifying query of QCR is the <query specification> that simply contains the <from
clause> that simply contains the <table reference> that defines the qualifying table of QCR.
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3. Rationale: A <query primary> cannot be a <joined table> and <column reference>s in a JOIN ON <search
condition> must be “ordinary”.

Replace Syntax Rule 7) b) i) with:

VA

7

b)

i) If QQ is not grouped, or if QCR is contained in the <where clause> simply containgd
in QQ, then QCR is an ordinary column reference.

6|9 <set function specification>

1.| Rationale: ““<subquery>"" should be “<query expression>"".
Replace Syntax Rule 1) with:
1)  If <aggregate function> specifies a <general set function>)then the <value expression> simply

contained in the <general set function> shall not contain a <set function specification> or a <quely
expression>,

2.| Rationale: “<subquery>"’ should be *““<query expression>"".
Replace Syntax Rule 2) with:
2)  If <aggregate function> specifies <pinary set function>, then neither the <dependent variable

expression> nor the <independentvariable expression> simply contained in the <binary set functioh>
shall contain a <set function\spéecification> or a <query expression>.

6]10 <window function>

1.| Rationale: “<subquery>"" should be *““<query expression>"".
Replace Syntax Rule 4) with:

4) ~OF shall not contain an outer reference or a <query expression>.

6.12 <cast specification>

1. Rationale: Need to specify the returned value.

Replace General Rules 1) and 2) with:

24 © ISO/IEC 2007 — Al rights reserved


https://iecnorm.com/api/?name=c15397d790f6aa63077f82f039049a4a

| SO/IEC 9075-2:2003/Cor .2:2007(E)

1)  Let CS be the <cast specification>. If the <cast operand> is a <value expression> VE, then let SV be

the value of VE.
2) Case:
a) If the <cast operand> specifies NULL, then the result of CS is the null value and no further
GeneralRutesof this-Subctauseareapptied:
b)  If the <cast operand> specifies an <empty specification>, then the result of CS is an empty
collection of declared type TD and no further General Rules of this Subclause are applied.
c)  If SV isthe null value, then the result of CS is the null value and no further Gepéral Rules g

2.| Rationale: Use the correct symbol.

3)
a)

3.| Rationale: Correct use of values in syntactic substitutions.

4.| Rationale: Correct use of values in syntactic substitutions.

5)
c)

Replace General Rule 3) a) with:

Delete General Rule 5) b).

Replace General Rule 5) c) with:

5. Rationale: Correct-use of values in syntactic substitutions.

Delete General Rules 6) b) and 6) c).

6. Rationale: Correct use of values in syntactic substitutions.

this Subclause are applied.

If TD is a supertype of SD, then TV is SV.

For i varying from 1 (one) to SC, the following <cast specification> is applied:

CAST ( VE[i J-AS ETD )

yielding value TVE;.

—h

6)
d)

Pnlnlnma General Rule R) d) and 6) n) With:

If TD is an array type, then let TC be the maximum cardinality of TD.

Case:
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i) If SC is greater than TC, then an exception condition is raised: data exception — array
data, right truncation.
i) Otherwise, TV is the array resulting from the execution of:
ARRAY (
(C SELECT CAST ( M.E AS ETD ) FROM UNNEST ( VE ) AS ME) )
)
e) If TD is a multiset type, then TV is the multiset resulting from the execution of:
MULTISET ( ( SELECT CAST ( M.E AS ETD ) FROM UNNEST ( VE ) AS ME) ) )
7.| Rationale: Correct use of values in syntactic substitutions.
Replace General Rule 7) with:
7)  If SDis a <row type>, then TV is the row resulting from the execytion of:
ROW ( CAST ( VE.FSD; AS TFTD;), CAST ( VE.FSD, ASAFTD.), ---
CAST ( VE.FSDpsp AS TFTDpsp ) )
8. Rationale: Delete ill-formed rule and make all invalid character strings for CAST to datetime and interv
types result in the same exception.
Delete General Rule 13) a) ii).
9. Rationale: Delete ill-formed rule and make-all invalid character strings for CAST to datetime and interv
types result in the same exception.
Replace General Rule 13) b) with:
13)
b)  If SD is the.datetime data type DATE, then TV is SV.
1d. Rationale: Correct use of values in syntactic substitutions.
Replace General Rule 13) d) with:
13)
d)  If SD is the datetime data type TIMESTAMP WITH TIME ZONE, then TV is computed by:
CAST ( CAST ( VE AS TIMESTAMP WITHOUT TIME ZONE ) AS DATE )
11. Rationale: Correct use of values in syntactic substitutions.
Replace General Rule 15) a) ii) with:
15)
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i) If the rules for <literal> or for <unquoted time string> in Subclause 5.3, “<literal>",
can be applied to SV to determine a valid value of the data type TIME(TSP) WITH

TIME ZONE, then TV is:

14.

. Rationale: Correct use of values in syntactic substitutions.

CAST ( CAST ( VE AS TIMECTSP) WITH TIME ZONE )
AS TIME(TSP) WITHOUT TIME ZONE )

. Rationale: Delete ill-formed rule and make all invalid character strings for CAST to datetime and interval

types result in the same exception.
Replace General Rule 15) a) iii) and General Rule 15) a) iv) with:

15)

a)

Replace General Rule 15) e) with:

15)
e)  IfSDis TIMESTAMP WITH TIME ZONE, then TV is:

CAST ( CAST ( VE AS TIMESTAMP(TSP) WITHOUT TIME ZONE )
AS TIME(TSP) WITHOUT “TIME ZONE )

Rationale: Correct use of values in-syntactic substitutions.
Replace General Rule 16) a):ii) with:

16)

ii) If the rules for <literal> or for <unquoted time string> in Subclause 5.3, “<literal>
can be applied to SV to determine a valid value of the data type TIME(TSP) WITHOU
TIME ZONE, then TV is:

CAST ( CAST ( VE AS TIME(TSP) WITHOUT TIME ZONE )

iii) Otherwise, an exception condition is raised: data-exeeption — invalid datetime format.

AS TIME(TSP) WITH TIME ZONE )

15. Rationale: Delete ill-formed rule and make all invalid character strings for CAST to datetime and interval

types result in the same exception.
Replace General Rule 16) a) iii) and General Rule 16) a) iv) with:

16)
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16. Rationale: Correct use of values in syntactic substitutions.

a)
Otherwise, an exception condition is raised: data exception — invalid datetime format.

i)

R

19.

Replace General Rule 16) e) with:

16)

1. Rationale: Correct use of values in syntactic substitutions.

17)

. Rationale: Correct use of values in syntactic substitutions.

e) IfSDis TIMESTAMP WITHOUT TIME ZONE, then TV is:

CAST ( CAST ( VE AS TIMESTAMP(TSP) WITH TIME ZONE )
AS TIME(TSP) WITH TIME ZONE )

eplace General Rule 17) a) ii) with:

i) If the rules for <literal> or for <unquoted time string> in Subclause 5.3, “<literal>
can be applied to SV to determineg a valid value of the data type TIMESTAMP(TSP)

WITH TIME ZONE, then T¥)is:
CAST ( CAST ( VE ASKTIMESTAMP(TSP) WITH TIME ZONE )
AS TIMESTAMP(TSR), WITHOUT TIME ZONE )

Rationale: Delete ill-formed rule and;amake all invalid character strings for CAST to datetime and intery
types result in the same-exception.

Replace General Rule 17) a)4ii) and General Rule 17) a) iv) with:

17)

a)
Otherwise, an exception condition is raised: data exception — invalid datetime form

i)

Replace General Rule 17) d) with:

17) ..
d)  IfSDis TIME WITH TIME ZONE, then TV is:

CAST ( CAST ( VE AS TIMESTAMP(TSP) WITH TIME ZONE )
AS TIMESTAMP(TSP) WITHOUT TIME ZONE )
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20. Rationale: Correct use of values in syntactic substitutions.

Replace General Rule 18) a) ii) with:

18)

21.

24.

23.

©

i) If the rules for <literal> or for <unquoted time string> in Subclause 5.3, “<literalx”,
can be applied to SV to determine a valid value of the data type TIMESTAMP(TSP)

WITHOUT TIME ZONE, then TV is:

CAST ( CAST ( VE AS TIMESTAMP(TSP) WITHOUT TIME ZONE~)
AS TIMESTAMP(TSP) WITH TIME ZONE )

Rationale: Delete ill-formed rule and make all invalid character strings for CAST to datetime and intery
types result in the same exception.
Replace General Rule 18) a) iii) and General Rule 18) a) iv) with:

18)

a) .
iii) Otherwise, an exception conditiofyis raised: data exception — invalid datetime format.

Rationale: Correct use of values in syntactic substitutions.
Replace General Rule 18) b) and 18) c) with:
18)

b) If SD is a date, then.TV is computed by:

CAST ( CAST (,VE AS TIMESTAMP WITHOUT TIME ZONE )
AS TIMESTAMP WITH TIME ZONE )

c) IfSDisSTIME WITHOUT TIME ZONE, then TV is:

CAST ( CAST ( VE AS TIMESTAMP WITHOUT TIME ZONE )
AS TIMESTAMP WITH TIME ZONE )

Rationale: Delete ill-formed rule and make all invalid character strings for CAST to datetime and intervil
types result in the same exception.

Replace General Rule 19) b) ii) with:

19)

b)
i) Otherwise, an exception condition is raised: data exception — invalid interval format.
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24. Rationale: Need to specify the returned value.

Insert the following General Rule:

21.1) The result of CSis TV.

6

6

<d

13 <next value expression>

27 <numeric value function>

har length expression> ::=

{ CHAR_LENGTH | CHARACTER_LENGTH } <F¥eft paren> <character value expression>

Rationale: Define the data type of the <next value expression>.
Insert the following Syntax Rule:

3)  The declared type of <next value expression> is the data type described,by the data type descriptpr
included in the sequence generator descriptor identified by <sequence generator name>.

Rationale: CHARACTER_LENGTH cannot support binary,string arguments.

In the Format, replace the production for <char length expression> with:

[ USING <char length units> ]\<right paren>

Rationale: General Rule 1) establishes the result of a <numeric value function> to be the null value, if ahy
of the input values arethe null value. However, subsequent General Rules will overwrite this
result.

Replace General Rule 1) with:

1)  Ifthe value-of one or more <string value expression>s, <datetime value expression>s, <interval value
expression>s, and <collection value expression>s that are simply contained in a <numeric value
fupetion> is the null value, then the result of the <numeric value function> is the null value and rjo
further General Rules of this Subclause are applied.

—

Rationale: Correct the definition of MOD function. The functionality was intended to be aligned with thg

30

of the FORTRAN-MOD function-and-the C fmod-function-and % operator.
Replace the lead text of General Rule 9) ¢) with:

9)

c)  Otherwise, the result is the unique exact numeric value R with scale 0 (zero) such that all of
the following are true:
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6.29 <string valuefunction>

1. Rationale: Remove test on value from Syntax Rules.

Delete Syntax Rule 7) d)

7| Query expressions

711 <row value constructor>

1.] Rationale: Editorial. Correct reference to BNF non-terminal

Replace the production for <contextually typed row value constructor> with:

<dontextually typed row value constructor> ::=
<common value expression>
|<boolean value expression>
| <contextually typed value specification>
| <left paren> <contextually typed value spécyfication> <right paren>
| <left paren> <contextually typed row value constructor element> <comma>
<contextually typed row value constructor element list> <right paren>
| ROW <left paren> <contextually typed*“row value constructor element list> <right pareph>

716 <tablereference>

1.| Rationale: Allow nested parentheses around <joined table>.
In the Format, replace the production for <table primary> with:

<tlable primary>-i.=
<table or query name> [ [ AS ] <correlation name>
[ <left paren> <derived column list> <right paren> ] ]
| <deriyed—table> [ AS ] <correlation name>
[ <left paren> <derived column list> <right paren> ]
| <Fateral derived table> [ AS ] <correlation name>
[ <left paren> <derived column list> <right paren> ]
| <collection derived table> [ AS ] <correlation name>
[ <left paren> <derived column list> <right paren> ]
| <table function derived table> [ AS ] <correlation name>
[ <left paren> <derived column list> <right paren> ]
| <only spec> [ [ AS ] <correlation name>
[ <left paren> <derived column list> <right paren> ] ]
| <parenthesized joined table>

<parenthesized joined table> ::=
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<left paren> <parenthesized joined table> <right paren>
| <left paren> <joined table> <right paren>

2. Rationale: Restore support for queries of the form “SELECT ... FROM <joined table> .. ”

Raenlace Svuntax Rule 4\ BY and 8 with-:
FepPateVH e tHe-4)—o)—ahRa-o) WHA-

4)

5)

6)

Let <table reference> be TR.
Case:
a) If TR simply contains a <joined table>, let JT be that <joined table>.

b)  Otherwise, let TF be the <table factor> that is immediately contained in TR, and TP be the
<table primary> that is immediately contained in TP.

If TF simply contains a <correlation name>, then let RV be that <correlation name>; otherwise, lgt
RV be the <table or query name> simply contained in TF. RV is a range variable. RV is exposed Qy

TF and TR.

NOTE 124 — “range variable” is defined in Subclause 4.14.6, “Operations‘involving tables”.

Case:

a) If TF is contained in a <from clause> FC with ho’intervening <query expression>, then the

scope clause SC of TR is the <select statement)single row> or innermost <query specificatio
that contains FC. The scope of a range yvariable of TR is the <select list>, <where clause>,
<group by clause>, <having clause>, and’<window clause> of SC, together with every <late

derived table> that is simply contained in FC and is preceded by TR, and every <collection

derived table> that is simply contaifed in FC and is preceded by TR, and the <join conditio

of all <joined table>s containe®in SC that contain TR. If SC is the <query specification> that
is the <query expression body> of a simple table query STQ, then the scope of a range varialjle

of TR also includes the <order by clause> of STQ.

NOTE 125 — “simple table*query” is defined in Subclause 14.1, “ <declare cursor> .

b) If TF is simply contained in a <merge statement> MS, then the scope clause SC of TR is M

The scope of-the range variable of TF and TR is the <search condition>, <set clause list>, ahd

<merge insert value list> of SC.

NOTE 425:1 — Subclause 14.9, “<merge statement>", does not allow TR to directly contain a <joined table>.

no intervening <query expression>. The scope of any range variable of TR is the <join con
tion> of SC and of all <joined table>s contained in SC that contain TR.

3.| Rationale: Restore support for queries of the form “SELECT ... FROM <joined table> .. ”

Otherwise, the scope clause SC of TR is the outermost <joined table> that contains TR with

n>

al

N>

[*2)

Replace the 1ead ext OT Synitax KUle 7) Wt

7)

32

Let RV be a range variable that is exposed by TR. Let RV1 be a range variable that is exposed by a
<table reference> TR1 that has the same scope clause as TR.
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4. Rationale: Restore support for queries of the form “SELECT . .. FROM <joined table> .. ”

Replace Syntax Rule 8) with:

8)

A <table or query name> simply contained in <table factor> TF has a scope clause and scope defined

9)

10)

12)

14)

5. Rationale: Restore support for queries of the form “SELECT ... FROM <joined table> .. ”

Replace the lead text of Syntax Rule 9) with:

6.| Rationale: Restore support for queries of the form “SELECT . . . FROM <joined table> . . ”

Replace Syntax Rule 10) with:

7.| Rationale: Restore support for queries of the form “SELECT.-2. FROM <joined table> .. ”

Replace Syntax Rule 12) with:

8.| Rationale: Restore support for gueries of the form “SELECT . . . FROM <joined table> .. ”

Replace Syntax Rule 14):with:

hy TE if and nnly if the <table or query name> is pxpnqu hy TE and hy IR

If TP simply contains <table or query name> TOQN, then

If TP simply contains <only spec> OS and the table identified by the <table or query name> TN i
not a typed table, then OS is equivalent to TN.

If a <derived column list> is specified in TP then the number of <column name>s in the <derive
column list> shall be the same as the degree of the table specified by the <derived table>, the <late
derived table>, or the <table or query pame> simply contained in TP, and the name of the i-th colur
of that <derived table> or <laterakderived table> or the effective name of the i-th column of that
<table or query name> is the i-th\<column name> in that <derived column list>.

Case:

[72)

|
al
hn

a) If no.<derived column list> is specified in TR, then the row type RT of TR is the row type
its:simply contained <table or query name>, <derived table>, <lateral derived table>, or <join
table>.

b)’ Otherwise, the row type RT of TR is described by a sequence of (<field name>, <data type
pairs, where the <field name> in the i-th pair is the i-th <column name> in the <derived colu
list> and the <data type> in the i-th pair is the declared type of the i-th column of the <deri

name> simply contained in TR.

9. Rationale: Define simply updatable derived table.

Insert the following Syntax Rule:
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15.1) A <derived table> or <lateral derived table> is a simply updatable derived table if and only if the
<query expression> simply contained in the <derived table> or <lateral derived table> is simply
updatable.

10. Rationale: Define simply updatable derived table.

Replace Syntax Rule 17) with:

17) A <collection derived table> is not updatable and not simply updatable.

11. Rationale: Restore support for queries of the form “SELECT . . . FROM <joined table>.(. ;”*
Insert the following General Rule:

2.1) If TP immediately contains a <joined table>, then the result of TP is the result of that <joined tablg>.

12. Rationale: Move the rule pertaining to <sample clause> from Subclause’7:15, “<subquery>"’ to this
Subclause with appropriate rewording.

Insert the following General Rule:
3)

V) If TF contains outer references, then a table with identical rows is generated every
time TF is evaluated with.a given set of values for outer references.

NOTE 130.1 — “Outerweference” is defined in Subclause 6.7, “<column reference>".

13. Rationale: Restore support for querigsiof the form “SELECT . . . FROM <joined table> .. ”’

Insert the following Note after-General Rule 5):

NOTE 130.1 — “table assogiated with RV” is defined in Subclause 4.14.6, “Operations involving tables”.

7|7 <joinedtable>

1.| Rationale: Corresponding join columns belong to the operands of a <joined table>, not to the result.

Replace Syntax Rules 10), 11) and 12) with:

10) For every column CR of the result of the <joined table> that corresponds to a column C, of T, that

is not a corresponding join column, CR is possibly nullable if any of the following conditions are
true:

a) RIGHT or FULLIs specified.
b) INNER, LEFT, or CROSS JOIN is specified or implicit and C; is possibly nullable.
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11) For every column CR of the result of the <joined table> that corresponds to a column C, of T, that

is not a corresponding join column, CR is possibly nullable if any of the following conditions are
true:

a) LEFT or FULL is specified.

D) INNEK, RKIGHT, or CROSS JOIN Is specitied or implicit and C» Is possidly nullable.

12) For every column CR of the result of the <joined table> that corresponds to a corresponding join
column Cq of T4 and a corresponding join column C, of T, CR is possibly nullable if any 'of the

following conditions are true:

a) LEFT or FULL is specified and C; is possibly nullable.
b)  RIGHT or FULL is specified and C, is possibly nullable.

2.| Rationale: Incorrect use of ““subrow”, incorrect subscript, wrong side.
Insert the following General Rule:

1.1) Let Dj and D, be the degrees of TRy and TR, respectively.

3.| Rationale: Incorrect use of “subrow’, incorrect subscript-wrong side.
Replace General Rule 4) with:

4)  Let Pq be the collection of rows of T4 far,which there exist some row R in TR and some row Ry i
T, such that the values of the first Dyfields of R are identical to the values of the corresponding
fields of Ry.

4.| Rationale: Incorrect use of ““subrow?”, incorrect subscript, wrong side.
Replace General Rule 6) with:

6) Let X; be U; extended with D, columns containing the null value.

5.| Rationale: Remove“incorrect use ““subrow”, incorrect subscript, wrong side.
ReplaceGeneral Rule 8) b) with:

8)

b)  Let P, be the collection of rows of T, for which there exists some row R in TR and some rqw
R, in T, such that the values of the last D5, fields of R are identical to the values of the corre-
sponding fields of Ry.

6. Rationale: Incorrect use of ““subrow”, incorrect subscript, wrong side.

Replace General Rule 8) d) with:
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8)

d) Let X, be U, extended on the left with D1 columns containing the null value.

78

719

<wher e clause>

Rationale: “<subquery>"’ should be ““<query expression>"’.
Replace Syntax Rule 2) with:

2)  The <search condition> shall not contain a <window function> without an intervening <query
expression>.

<group by clause>

Rationale: Acknowledge the potential for a single <grouping sets)specification>.

Replace Note 140 with:

NOTE 140 — As a result, CGB is either a single <grouping sets specification> or a list of two or more <grouping set>s, each pf
which is an <ordinary grouping set>, an <empty grouping set>, or a <grouping sets specification> that contains only <ordinary
grouping set>s and <empty grouping set>s. There are no¥émaining <rollup list>s, <cube list>s, or nested <grouping sets specffi-
cation>s.

Rationale: Acknowledge the potential for & single <grouping sets specification>.
Replace Note 141 with:

NOTE 141 — As a result, CGB is\aJist of one or more <grouping sets specification>s.

Rationale: Acknowledge the potential for a single <grouping sets specification>.
Replace the lead text of Syntax Rule 16) c) with:

16)

€)) If CGB contains two or more <grouping sets specification>s, then let GSSX and GSSY be the
first two <grouping sets specification>s in CGB. CGB is transformed by replacing “GSSX
<comma> GSSY” as follows:

36
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7.10 <having clause>

1. Rationale: ““<subquery>"" should be “<query expression>"".

Replace Syntax Rule 4) with:

4)  The <search condition> shall not contain a <window function> without an intervening <query
expression>.

2.| Rationale: “<subquery>"" should be “<query expression>"".
Replace Conformance Rule 2) with:
2)  Without Feature T301, “Functional dependencies”, in conforming SQL ‘language, each column r¢f-

erence contained in a <query expression> in the <search condition>,that references a column of T
shall be one of the following:

a)  Anunambiguous reference to a grouping column of T,

b)  Contained in an aggregated argument of a <set funetion specification>.

7111 <window clause>

1.| Rationale: ““<subquery>"" should be “<query.expression>"".
Replace Syntax Rule 7) with:

7) A <window clause> shall not.contain a <window function> without an intervening <query expressior}>.

7]12 <query specification>

1.| Rationale: “<subguery>"" should be “<query expression>"".
Replace Syntax Rule 12) j) with:

12)

1) Let N2 be the number of <column reference>s that are contained in SL or WIC without an

ntarvening <auars axnrassion> ar <sat funetinon snacificatian>
HteR/eRRg—<guer/-expression—=o<setHHhcHoR-SpecHHGaHO A=

2. Rationale: “<subquery>"" should be “<query expression>"".
Replace Syntax Rule 12) k) with:

12)
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k)

Let CR;, 1 (one) < j < N2, be an enumeration of the <column reference>s that are contained in
SL or WIC without an intervening <query expression> or <set function specification>.

Rationale: “<subquery>"" should be ““<query expression>"".

Replace Syntax Rule 12) r) with:

12)

Rationale: “<subquery>"" should be ““<query expression>"".

Replace Syntax Rule 18) a) vii) with:

18)

Rationale: Clarify how to decide if two column references are the same.

Replace Syntax Rule 21) b) with:

21)

Rationale: Correct the definition of insertable-into.

Delete Syntax Rule'22).

Rationale: Makesimply updatable equivalent to updatable in SQL-92.

Replace\Syntax Rules 23), 24), and 25) with:

23)

b)

If a <query specification> QS is potentially updatable, then

Let SLNEW be the <select list> obtained from SL2 by replacing each simply contained <set
function specification> SFS; by GWQN.SFSI; and replacing each <column reference> CR; thjat

is contained without an intervening <query expression> or <set function.Spgecification> by
GWQN.CRI;.

Vii) A <guery expression>.

Of those <derived column>s in the <select list> that are column references that have a counter-
part in a base table, Mo column of a base table is referenced more than once in the <select list>.

38

Lase:

a)

If the <from clause> of the <table expression> specifies exactly one <table reference>, then a
column of QS is said to be a potentially updatable column if it has a counterpart in TR that is
updatable.

NOTE 169 — The notion of updatable columns of table references is defined in Subclause 7.6, “<table reference>".
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b)  Otherwise, a column of QS is said to be a potentially updatable column if it has a counterpart
in some updatable column of some simply underlying table UT of QS such that QS is one-to-
one with respect to UT.

24) A <query specification> is updatable if it is potentially updatable and it has at least one potentially
updatable column.

25) A <query specification> QS is simply updatable if all of the following conditions hold:
a) QS is updatable.

-

b)  The <from clause> immediately contained in the <table expression> immediately containe
in QS contains exactly one <table reference>, and the table referenced by that(<table referenc
is simply updatable.

11”)
Vv

c)  Every result column of QS is potentially updatable.

d) Ifthe <table expression> immediately contained in QS immediately Contains a <where clausg>
WC, then no leaf generally underlying table of QS shall be agenerally underlying table of ahy
<query expression> contained in WC.

25.1) A column C of QS is updatable if at least one of the followingis true:
a) QS issimply updatable.
b) QS is updatable, C is potentially updatable, aid the SQL-implementation supports Feature
T111, “Updatable joins, unions and columns”.

8. Rationale: Correct the definition of insertable-inte.
Insert the following Syntax Rule:

25.2) A <query specification> QS is.insertable-into if it is updatable and every simply underlying table pof
QS is insertable-into.

9. Rationale: Clarify the evaluation of <set function specification>s and outer references in <subquery>s.
Replace General Rule 1)with:

1)  IfQSis cantained in a <subquery> SQ, then certain <set function specification>s and outer referendes
are resolved, such that their values are constant for every row in the result of QS, as follows:

Case:

a)  If SQ is being evaluated for a group, then let G be that group.

i) Let TE be the <table expression> whose result includes G.

i) For every <set function specification> SFS contained in QS whose aggregation query
simply contains TE, the value of SFS is the result of evaluating SFS for G.

NOTE 170 — The circumstances in which a <subquery> is evaluated for a given group, rather than a
given row, are defined in the General Rules of this Subclause and the General Rules of Subclause 7.10,
“<having clause>".
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b)  Otherwise, let R be the row for which SQ is being evaluated. For every <column reference>
CR contained in SQ that is an outer reference whose qualifying scope is simply contained in
a <subquery> that contains SQ, the value of CR is the value of the field in R corresponding to
the column referenced by CR.

NOTE 171 — An expression having been resolved under this rule is not resolved again in the case where it is con-

tol i tol Py QO
e uTT T SYuUCTy CAPTESSTUTT="C Ut et T OO

1d. Rationale: “<subquery>"" should be “<query expression>"".
Replace Conformance Rule 1) with:
1)  Without Feature F801, “Full set function”, conforming SQL language shall not'eontain a <query

specification> QS that contains more than one <set quantifier> containing DISTINCT, unless sugh
<set quantifier> is contained in a <query expression> contained in QS.

11. Rationale: Eliminate redefinition of updatable in Conformance Rules.

Delete Conformance Rule 4).

7|13 <query expression>

1.| Rationale: Properly support <table factor> in <jojed-table>.
Replace Syntax Rule 2) g) ii) 2) A) 1) with:
2)

9)

2)
A)

1)) WQE; does not contain a <joined table> of which TR1 and TR2

are the first and second <table reference>s, or the <table refef-
ence> and the <table factor>, respectively, and such that TR1
and TR2 contain <query name>s referencing WQN; and WQN;,

respectively.

2. Rationale: “<subquery="" shoyld bhe “<query expression="".
Replace Syntax Rule 2) g) ii) 2) A) 1I1) with:
2)

9)
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2)
A)

1)) WQE; does not contain a <table expression> that immediately

contains a <from clause> that contains WQNy, and immediately

contains a <where clause> containing a <query expression>th
contains a <query name> referencing WQN;.

Rationale: Define simply updatable <query expression>.
Insert the following Syntax Rule:

6.1) <query expression> QEL1 is simply updatable if, for every <simple table> QE2 that is simply contain
in the <query expression body> of QE1, all of the following are true:

a) QE2is not a <table value constructor>.

b)  QE1 contains QE2 without an intervening <query expression body> that specifies UNION AL
UNION DISTINCT, EXCEPT ALL, or EXCEPT DISFINCT.

c) QEL contains QE2 without an intervening <query‘term> that specifies INTERSECT.
d) QE2issimply updatable.
Rationale: Make simply updatable equivalent to updatable in SQL-92.

Replace the lead text of Syntax Rule 7) with;

7)  <query expression> QEL is updatable if for every <simple table> QE2 that is simply contained if

the <query expression body> oftQE1:

Rationale: Make simply updatable equivalent to updatable in SQL-92.
Insert the following subrufe-to Syntax Rule 7):
7)
a.l) QE2-s not a <table value constructor>.
Rationalg:Make simply updatable equivalent to updatable in SQL-92.

Replace Syntax Rule 7) b) i) with:

at

L,

WA

7

b)

i) QEB immediately contains a <query expression body> LO and a <query term> RO
such that no leaf generally underlying table of LO is also a leaf generally underlying

table of RO.
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7.

Rationale: Complete the definition of simply updatable.

Insert the following Syntax Rule:

8.1) A table specified by a <query name> immediately contained in a <with list element> WLE is simply

updamhlp if and nnly if the <query pxprpqqinn> qimply contained in WL E is qimlnly updamhlp

10.

11.

Rationale: Correct the definition of insertable-into.
Replace Syntax Rule 9) with:

9)  <query expression> QEL1 is insertable-into if the <query expression body> of QEL"is a <query pf
mary> that is one of the following:

a)  Aninsertable-into <query specification>.
b)  An <explicit table> that identifies a table that is insertable-into,

c)  Of the form <left paren> <query expression body> <right paren>, where the parenthesized
<query expression body> recursively satisfies this condition.

Rationale: A <table value constructor> has no updatable columns.
Replace Syntax Rule 22) a) with:

22)

a)  Acolumn of a <table value constfuctor> has no underlying columns and no updatable columms.

Rationale: Conditionalize the definition of‘updatable column, depending on support for Feature T111,
“Updatable joins, unions and columns™.

Replace Syntax Rule 22) d) i)With:

22)
d)

i) If the SQL-implementation supports Feature T111, “Updatable joins, unions and
columns”, a set operator UNION ALL is specified, and both underlying columns
the i-th column of QE are updatable, then the i-th column of QE is an updatable colur]
of QE.

Rationale: Correct the algorithm to eliminate duplicates.

f

=

12.

42

Delete General Rule 3).

Rationale: Remove reference to non-existent option, correct the algorithm to eliminate duplicates.
Replace General Rule 4) with:

4)  Case:
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a) If no set operator is specified, then T is the result of the specified <simple table>.
b)  Otherwise:
i) Let D be the degree of T.

1y) Foreacht H{one)y<t+=b:

1)  Let DTC; be the declared type of the i-th column of T.

2)  Let TCN1,; be the effective name for the i-th column of T1.
3)  Let TCN2; be the effective name for the i-th column of T2.
4)  Let ET1 be a <query expression> of the form

SELECT CAST( TCN1; AS DTC; ),
CAST( TCN1, AS DTG, ),

CAST( TCNlp AS DTCp )
FROM TN1

5) Let ET2 be a <query expression>-gf-the form

SELECT CAST( TCN2; AS DTG ),
CAST( TCON2, ASDTC; ),

CAST( TCN2p AS DTCp )
FROM TN2

iii) T contains the follewing rows:

1)  LetR be@jyrow that is a duplicate of some row in ET1 or of some row in ET}
or both:*Let m be the number of duplicates of R in ET1 and let n be the number

of duplicates of R in ET2, wherem=0and n = 0.
2)~ 1T DISTINCT is specified or implicit, then
Case:
A) If UNION is specified, then
Case:
)i If m>0orn>0, then T contains exactly one duplicate of R.

i) Otherwise, T contains no duplicate of R.

B) 1T EXCEPT is Specified, then
Case:
)i If m>0andn =0, then T contains exactly one duplicate of R.
i) Otherwise, T contains no duplicate of R.

C) If INTERSECT is specified, then
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Case:
1) If m>0andn >0, then T contains exactly one duplicate of R.
1)) Otherwise, T contains no duplicates of R.

3) IfAll isspecified then

Case:

A) If UNION is specified, then the number of duplicates of R that T contaihs
is (m+n).

B) IFEXCEPT is specified, then the number of duplicates of-R that T contaips
is the maximum of (m — n) and O (zero).

C) If INTERSECT is specified, then the number.of duplicates of R that T
contains is the minimum of m and n.

NOTE 175 — See the General Rules of Subclause 8.2, “<comparison predicate>:

13. Rationale: “<subquery>"" should be “<query expression>"".
Replace Conformance Rule 2) with:

2)  Without Feature T122, “WITH (excluding RECURSIVE) in subquery”, in conforming SQL language,
a <query expression> contained in a <query expfession> shall not contain a <with clause>.

14. Rationale: “<subquery>"" should be *““<query expression>"".
Replace Conformance Rule 4) with:

4)  Without Feature T132, “Recursive query in subquery”, in conforming SQL language, a <query
expression> contained in a<query expression> shall not contain RECURSIVE.

15. Rationale: Eliminate redefinition of updatable in Conformance Rules.

Delete Conformance Rule 10).

7|14 <search or cycle clause>

1.| . Rationale: Remove the ability to specify non-relevant and potentially misleading syntax.

In the Format replace the production for “recursive search order” with:

<recursive search order> ::=
DEPTH FIRST BY <column name list>
| BREADTH FIRST BY <column name list>
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2. Rationale: Remove the ability to specify non-relevant and potentially misleading syntax.

Replace Syntax Rule 2) b) i) with:

2)

b)

7[5 <subquery>

If WLEC simply contains a <search clause> SC, then let SQC be the <sequehge cd
umn> and SO be the <recursive search order> immediately contained in SC. et Cl

be the <column name list> immediately contained in SO.

1)  WCL shall not contain a <column name> that is equivalent.to-SQC.

2)  Every <column name> of CNL shall be equivalent to some <column name>
contained in WCL. No <column name> shall be contained more than once i

CNL.
3) Case:
A)

B)

If SO immediately contains DEPTH,then let SCEX1 be:

WONCRN. SQC
let SCEX2 be:

SQC || ARRAY [ROW{CNL)]
and let SCIN be:

ARRAY [ROW(CCNL)]

If SO.immediately contains BREADTH, then let SCEX1 be:

(SELECT OC.*
FROM ( VALUES (WONCRN.SQC) ) OC(LEVEL, CNL) )

let SCEX2 be:

ROW(SQC.LEVEL + 1, CNL)
and let SCIN be:

ROW(O, CNL)

1. Rationale: A subquery must be executed in an SQL-transaction but does not require an atomic execution

context.

Replace General Rule 1) with:

1

If no SQL-transaction is active for the SQL-agent, then an SQL-transaction is initiated.

© ISO/IEC 2007 — All rights reserved

45


https://iecnorm.com/api/?name=c15397d790f6aa63077f82f039049a4a

I SO/IEC 9075-2:2003/Cor .2:2007(E)

2.

Rationale: A subgquery must be executed in an SQL-transaction but does not require an atomic execution
context.

Delete General Rule 4)

e 2 S T PP

8J2

Rationate-vtove-therutepertainingto<sampteclause>fromthis-Subctause-to-Subctause 76 “<tabte
reference>"" with appropriate rewording.

Delete General Rule 5) and NOTE 177.

Predicates

<comparison predicate>

Rationale: Cardinality is a dynamic aspect of value, not a declared aspect.
Replace the lead text of General Rule 1) b) ii) with:

1)
b)

i) If the declared types of XV and YV are array types and the cardinalities of XV and

are N1 and N2, respectively, then let X;, 1 (one) <i < N1, denote a <value expressio
whose value ang-declared type is that of the i-th element of XV and let Y; denote a

<value expression> whose value and declared type is that of the i-th element of YV.

The result'of

X <epmp op> Y

is.determined as follows:
Rationale: Cardinality is a dynamic aspect of value, not a declared aspect.
Replacethe lead text of General Rule 1) b) iii) with:

1)

n>

b)

46

iii) If the declared types of XV and YV are multiset types and the cardinalities of XV and

YV are N1 and N2, respectively, then the result of

X <comp op> Y

is determined as follows:
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Case:

3. Rationale: Allow for mulitsets being empty.

Insert the following General Rule:

1)
b)
iii)
0.1) X=YisTrueif N1 =0 (zero) and N2 = 0 (zero).

9| Additional common rules

9]24 Determination of view and view component privileges

1.| Rationale: Determine INSERT, UPDATE, and DELETE privileges on views correctly.

Insert the following new Subclause:

9.24 Determination of view and‘view component privileges

Function
Determine view componentprivilege descriptors for all view components of a view, and the privilege

descriptors of the viewtwhose <action> is INSERT, UPDATE, or DELETE. Also determine the view
privilege dependengy descriptors of the view.

Syntax Rules

None.

Access Rules

None.

General Rules

1)  LetV be the VIEW in an application of this Subclause.

© ISO/IEC 2007 — All rights reserved
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2)
3)

Let A be the <authorization identifier> that owns the schema identified by the <table name> of V.

Let VCy, . . ., VCy be an enumeration of the view components of V. The enumeration shall have the

following properties:

a)  Foralliandjbetween 1 (one) and N, if VC; is contained in VC;, then i <j.

4)

b)  Foralliand jbetween 1 (one) and N, if VC; is a <query expression> simply contained in a
<with list element> and VVCj references the table defined by VC;, then i <j.

NOTE 213.1 — A depth-first left-to-right traversal of the BNF of the <view definition> of V is one way to obtain suchjan

enumeration.

If V is effectively updatable, then the following subrules are performed to recursively create certgi
view component privilege descriptors. The following subrules also recursivelydefine when a viey

component privilege is immediately dependent on another privilege descriptor.
For each i between 1 (one) and N, in that order,
Case:
a) If VC;is an updatable <query specification>, then
i) If the <from clause> of VC;j has exactly-one <table reference> TR, then

1) Case:

A) If TR is a <table name>, then let S be the set of applicable privileges fpr

A on the table réferenced by TR.

B)  Otherwise, TR'references some VC;, where j <i. Let S be the set of vi
componentprivilege descriptors whose identified object is VC;j or a colun
of VG;.

]

2)  If S contains a table privilege descriptor PD whose action is DELETE, then
view.component table privilege descriptor is created, as follows: the identifi
object is VC;, the action is DELETE, the grantor is the special grantor value
* SYSTEM?”, and the grantee is A. The privilege is grantable if and only if R
indicates a grantable privilege.

3)  For each updatable column C of VC;, let CC be the counterpart of C in the tal
identified by TR.

A) If S contains a column privilege descriptor PD whose action is UPDA]
(CC), then a view component table privilege descriptor is created, as f
lows: the identified object is C, the action is UPDATE, the grantor is t
special grantor value “_SYSTEM?”, and the grantee is A. The privilege]

'E
bl -
he
is

48

arantable if and onlv if PD indicates a qgrantable privilege The nri\/ile_ge
J 7 J Lad J T

descriptor is immediately dependent on PD.

B) If Visinsertable-into, and S contains a column privilege descriptor PD

whose action is INSERT (CC), then a view component table privilege

descriptor is created, as follows: the identified object is C, the action is
INSERT, the grantor is the special grantor value “_SYSTEM?”, and the

grantee is A. The privilege is grantable if and only if PD indicates a
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grantable privilege. The privilege descriptor is immediately dependent
on PD.

i) Otherwise:

1)  If, for every leaf underlying table LUT of VC; such that VC; is one-to-one with

CUT, the applicable privileges for A include DECETE on LUT, then a View
component table privilege descriptor is created whose identified object is\VC;,

<action> is DELETE, grantor is the special grantor value “_SYSTEM?Y,and the
grantee is A. The privilege is grantable if and only if the applicable)privilegg
for A includes grantable DELETE privilege on each such LUT. The privileg
descriptor is immediately dependent on every privilege descriptor whose idgn-
tified object is such a leaf underlying table, <action> is DELETE, and grantge
is A

w

3%

2)  For each updatable column C of VC;, let LUT be the leaf underlying table of
VC; that has a counterpart CC to C.

A) If the applicable privileges for A include UPDATE (CC) on LUT, then|a
view component column privilegé.descriptor VCCPD is created, as fol-
lows: the identified object is C,\the action is UPDATE, the grantor is the
special grantor value *_SYSTEM?”, and the grantee is A. The privilege|is
grantable if and only if thesapplicable privilege for A includes grantable
UPDATE (CC) privilege'on LUT. The privilege descriptor is immediatgly
dependent on every-privilege descriptor whose identified object is CC
<action> is UPDATE, and grantee is A.

B) If Visinsertable-into, and the applicable privileges for A include INSERT
(CC) on LYT, then a view component column privilege descriptor VCCRD
is created; as follows: the identified object is C, the action is INSERT,
the grantor is the special grantor value “_SYSTEM?”, and the grantee iis
A:The privilege is grantable if and only if the applicable privilege for A
includes grantable INSERT (CC) privilege on LUT. The privilege
descriptor is immediately dependent on every privilege descriptor whase
identified object is CC, <action> is INSERT, and grantee is A

b)  If VC; is a <table value constructor>, then there are no view component privilege descriptofs
that identify VC; as object.

c) JF\C;is an <explicit table>, then let T be the table identified by the <explicit table>.

i) If the applicable privileges for A include DELETE on T, then a view component talle
privilege descriptor is created whose identified object is VC;, <action> is DELETE,
grantor is the special grantor value “_SYSTEM?”, and the grantee is A. The privilege
is grantable if and only if the applicable privileges for A includes grantable DELETE
privitege om T. T he privilfege descriptor 1S immediatety dependent on the privitege
descriptor whose identified object is T, <action> is DELETE, and grantee is A.

i) For each updatable column C of VC;, let CC be the counterpart to C in T. If the

applicable privileges for A include UPDATE (CC) on T, then a view component col-
umn privilege descriptor VCCPD is created, as follows: the identified object is C, the
action is UPDATE, the grantor is the special grantor value “_SYSTEM?”, and the
grantee is A. The privilege is grantable if and only if the applicable privilege for A
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includes grantable UPDATE (CC) privilege on T. The privilege descriptor is immedi-
ately dependent on the privilege descriptor whose identified object is CC, <action>
is UPDATE, and grantee is A.

iii) For each updatable column C of VC;, let CC be the counterpart to C in T. If the
applicable privileges for A include INSERT (CC) on T, then a view component column

d)

privilege descriptor VCCPD is created, as follows: the identified object is C, the actipn
is INSERT, the grantor is the special grantor value “_SYSTEM?”, and the grantée |s
A. The privilege is grantable if and only if the applicable privilege for A inCludes
grantable INSERT (CC) privilege on T. The privilege descriptor is immeédiately
dependent on the privilege descriptor whose identified object is CC, <aetion> is
INSERT, and\ grantee is A.

If VC; is a <query expression>, then

Case:

i) If VC;j is a <simple table> ST, then there exists a j < such that ST is VC;.

1)  Foreach view component table privilege descriptor VCTPD of VC;, a new vigw

component table privilege descriptor is.¢réated, as follows: the identified objgct
is VC;, the grantor is the special grantor value “_SYSTEM?”, the grantee is A,

and the <action>, and the indication of whether the privilege is grantable is the
same as in VCTPD. The privitege descriptor is immediately dependent on
VCTPD.

2)  For each view component column privilege descriptor VCCPD of VC;, a ney
view component ¢alumn privilege descriptor of VC; is created, as follows: the
identified objectis the column of VC; that is the counterpart of the column gf
VC;identifiedby VCCPD, the grantor is the special grantor value “_SYSTEM?,

the granteesis A, and the indication of whether the privilege is grantable is the
same as,in VCCPD. The privilege descriptor is immediately dependent on
VCTED.

i) Otherwise, VC; immediately contains UNION ALL. Let VC; and VC; be the left aphd
right operands of VC;, respectively.

1)  Ifthere isaview component table privilege descriptor VCTPD,; whose identified
object is VCj and whose <action> is DELETE, and there is a view componept
table privilege descriptor VCTPD, whose identified object is VC, and whosg
<action> is DELETE, then a new view component table privilege descriptor
created as follows: the identified object is VC;, the <action> is DELETE, thd
grantor is the special grantor value “_SYSTEM?”, the grantee is A, and the
privilege is grantable if and only if both VCTPD, and VCTPD, indicate that the

S
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privilege is grantable. The privilege descriptor is immediately dependent on
VCTPDj and VCTPD;.

2)  For each updatable column C of VC;, let C; and C, be the counterparts of C in
VC, and VC,, respectively. If there is a view component column privilege
descriptor VCTPD, whose identified object is C; and whose <action> is
UPDATE, and there is a view component column privilege descriptor VCTPD,
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whose identified object is C, and whose <action> is UPDATE, then a new view

component table privilege descriptor is created as follows: the identified object
is C, the <action> is UPDATE, the grantor is the special grantor value *_SYS-
TEM?”, the grantee is A, and the privilege is grantable if and only if both VCTPD,

and VCTPD; indicate that the privilege is grantable. The privilege descriptor is
immediately dependent on VCTPDjand VCTPD;.

5) A view component privilege descriptor SPD is simply dependent on another privilege descriptor RD
if SPD is immediately dependent on PD, or if there is a view component privilege descripter SPID2
such that SPD is immediately dependent on SPD2 and SPD2 is simply dependent on PD:

6) VCN is the view component that is the <query expression> immediately contained-in the <view
definition>.

a)  For each view component table privilege descriptor VCTPD whosg, identified object is VCN:

i) A privilege descriptor PD1 is created, as follows: thejidentified object is V, the
<action> is the same as the <action> of VCTPD, thie'grantor is the special grantor
value “_SYSTEM?”, the grantee is A, and the privilege is grantable if and only if
VCTPD is grantable.

i) For each privilege descriptor PD such that VCTPD is simply dependent on PD, ar{d
such that the object of PD is not a view.component or a column of a view componeft,
aview privilege dependency descriptor is created, as follows: the supporting privilege
descriptor is PD and the dependént privilege descriptor is PD1.

b)  Foreach view component column privilege descriptor VCCPD whose identified object is VCN:

i) A privilege descriptor PD2 is created, as follows: the identified object is the column
of V that is the counterpart of the column identified by VCCPD, the <action> is the

same as the <action=of VCCPD, the grantor is the special grantor value “_SYSTEM”,
the grantee is A;-and the privilege is grantable if and only if VCTPD is grantable.

i) For each privilege descriptor PD such that VCCPD is simply dependent on PD, and
such that thie object of PD is not a view component or a column of a view componeft,
a view privilege dependency descriptor is created, as follows: the supporting privilege
descriptor is PD and the dependent privilege descriptor is PD2.

7)  If, for every.column C of V, there is a column privilege descriptor CPD whose identified object i$
C, <actign>)is UPDATE, grantor is the special grantor value “_SYSTEM”, and grantee is A, then it
is implemeéntation-defined whether a table privilege descriptor TPD is created whose identified objgct
is Vs<action> is UPDATE, grantor is the special grantor value “_SYSTEM?”, grantee is A. If TPD)
is-cteated, then a collection of view privilege dependency descriptors is created, one for each column
C-of V, in which the supporting privilege descriptor is CPD and the dependent privilege descriptor
is TPD.

8) M for every column C of \/ there is-a columnprivilege descriptor CPD whose-identified-object
C, <action> is INSERT, grantor is the special grantor value “_SYSTEM?”, grantee is A, then it is
implementation-defined whether a table privilege descriptor TPD is created whose identified object
is V, <action> is INSERT, grantor is the special grantor value “_SYSTEM?”, grantee is A. If such a
table privilege descriptor is created, then it is directly dependent on every such column privilege
descriptor, and it has an indication that the privilege is grantable if every such column privilege
descriptor has an indication that it is grantable. If TPD is created, then a collection of view privilege
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dependency descriptors is created, one for each column C of V, in which the supporting privilege
descriptor is CPD and the dependent privilege descriptor is TPD.

9)  All view component privilege descriptors are destroyed.

—ConformanceRules

None.

10 Additional common elements

10.4 <routineinvocation>

1.| Rationale: Avoid misleading references to *““current transaction
Replace General Rule 5) b) with:

5)

b)  Set the values of the current SQL-session identifier, the identities of all instances of global
temporary tables, the current constraint mode for each integrity constraint, the current acceps
mode, the current isolation level; and the current condition area limit to their values in CSQ.

2.| Rationale: Clarify the effect on the authorization stack.
Replace General Rule 5) j) ii).Xpwith:
5)
)
1)  If the SQL security characteristic of R is DEFINER, then the top cell of the

authorization stack of RSC is set to contain only the routine authorization
identifier of R.

3.| “Rationale: Clarify the specifications concerning returned result sets.

Insert the following General Rule:

5)

j.1) If the subject routine is an SQL-invoked procedure SIP, then let INV be the invoker of SIP. An
empty result set sequence RSS, for SQL-invoked procedure SIP and invoker INV, is added to
RSC.
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4. Rationale: Clarify the specifications concerning returned result sets.

Delete General Rule 8) g) i) 1).

5. Rationale: Exclude an array-returning function or a multiset-returning function.

Replace General Rule 8) h) i) 3) with:

8)
h)

3) IfRisnota null-call function and R is not an array-returning function or a
multiset-returning function,R specifies PARAMETER STYLE SQL, and enfry
(PN+1)+N+1 in ESPL (that is, SQL indicator argment N+1 corresponding {o
the result data item) is negative, then let RDI®e the null value.

6. Rationale: Clarify the specifications concerning returned result sets:
Replace General Rule 10) with:

10) If RSS is not empty, then let PR be the descriptor 0f'SIP.
a) Let MAX be maximum number of returhed result sets included in PR.

b)  Let OPN be the actual number of returned result sets included in RSS.

c) Case:
i) If OPN is greatefithan MAX, then:
1)  Let RTN be MAX.
2) A.eompletion condition is raised: warning — attempt to return too many resplt
sets.
i) Otherwise, let RTN be OPN.

d) Fereachi,1<i<RTN, let FRC; be the with-return cursor of the i-th returned result set RS;|in

RSS and let FRCN; be the <cursor name> that identifies FRC;.

e)) Case:
i) If FRC; is a scrollable cursor, then the initial cursor position of RS; is the current
cursor position of FRC;.
i) Otherwise,

Case:

1)  If an SQL-statement beginning with:
FETCH NEXT FROM FRCN
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would position the cursor on or before some row in RS;, then let RN be the
ordinal position of that row in RS;.

2)  Otherwise, let RN be one greater than the number of rows in RS;.
The first RN rows are deleted from RS; and the initial cursor position of RS; is before

4l o -
LTE TITSU TOW.

f) A completion condition is raised: warning — result sets returned.

10.1) If R is an external routine, then it is implementation-defined whether, for every open cursor CR that
is associated with RSC and defined by a <declare cursor> that is contained in the <SQL-<¢lient module
definition> of P:

a)  The following SQL-statement is effectively executed:
CLOSE CR

b)  CRis destroyed.

7.| Rationale: Avoid misleading references to ““current transaction”.
Replace General Rule 11) b), ¢) and d) with:

11)

b)  Set the value of the current access mode.inr CSC to the value of the current access mode in
RSC.

c)  Setthe value of the current isolatiof+level in CSC to the value of the current isolation level fin
RSC.

d)  Set the value of the current coendition area limit in CSC to the value of the current conditior
area limit CAL in RSC.

8.| Rationale: Clarify the specifications concerning returned result sets.
Insert the following General Rule:

11)

g.1) Ifithe subject routine is an SQL-invoked procedure, then the result set sequence RSS is added

to CSC.
NOTE 225.1 — RSS is now available for reference by an <allocate cursor statement> containing FOR PROCEDURE.

1374

1. Rationale: Determine the implicit schema name of a constraint name correctly.

Delete Syntax Rules 1) and 2).
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2. Rationale: Determine the implicit schema name of a constraint name correctly.
Replace General Rule 1) with:

1)  Let C be the constraint identified by <constraint name>.

3.| Rationale: Remove specification of when and how constraints are checked.

Delete General Rules 4) and 5).

10.9 <aggregate function>

1.| Rationale: ““<subquery>"" should be “<query expression>"".
Replace Syntax Rule 8) with:

8)  Afilter clause> shall not contain a <query expression>, a swindow function>, or an outer referenge.

2.| Rationale: “<subquery>"" should be ““<query expression>"
Replace Syntax Rule 10) a) with:

10)

a)  The <hypothetical set function>,shall not contain a <window function>, a <set function spegi-
fication>, or a <query expression>.

3.| Rationale: “<subquery>"" should be-*<query expression>"".
Replace Syntax Rule 11) b). with:

11)

b)  The <inverse distribution function> shall not contain a <window function>, a <set function
specification>, or a <query expression>.

11 Schema definition and manipulation

11.2 <drop schema statement>

1. Rationale: A role is not a schema object.

Delete General Rule 12).

© ISO/IEC 2007 — All rights reserved 55


https://iecnorm.com/api/?name=c15397d790f6aa63077f82f039049a4a

I SO/IEC 9075-2:2003/Cor .2:2007(E)

11.3 <tabledefinition>

1. Rationale: Prohibit <host parameter specification>s, <SQL parameter reference>s, <dynamic parameter
specification>s, and <embedded variable specification>s in DDL.

Insert the following Syntax Rule:

0.1) The <table content source> shall not contain a <host parameter specification>, an <SQL parameter
reference>, a <dynamic parameter specification>, or an <embedded variable specification>.

2.| Rationale: Editorial.
Replace Syntax Rule 3) with:

3) TN shall not identify an existing table descriptor.

11.4 <column definition>

1.| Rationale: Prohibit <host parameter specification>s, <SQL parameter reference>s, <dynamic parametgr
specification>s, and <embedded variable specification>s in DDL.

Insert the following Syntax Rule:

0.1) The <column definition> shall not contain a <host parameter specification>, an <SQL parameter
reference>, a <dynamic parameterspecification>, or an <embedded variable specification>.

2.| Rationale: “<subquery>"’ should be.*<query expression>"".
Replace Syntax Rule 6) f) with:
6)

f)  GE shall\not contain a <query expression>.
3.| Rationale: Record updatability in the column descriptor.
Insert ¢the*following subrule to General Rule 4):

4)

n.1) Anindication that the column IS updatable.

4. Rationale: Clarify how domain constraints are handled.

Insert the following General Rule:
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4.1) If <domain name> is specified, then, for every domain constraint descriptor DCD included in the
domain descriptor of D, let DSC be the template <search condition> included in DCD. Let CSC be
a copy of DSC in which every instance of the <general value specification> VALUE is replaced by
C. A domain constraint usage descriptor is created and added to the set of domain constraint usage
descriptors included in DCD. The domain constraint usage descriptor created includes:

a)  The name of the applicable column.

b)  The control <search condition>
( SELECT EVERY ( CSC ) FROM T )

NOTE 249.1 — This is a <scalar subquery> of declared type BOOLEAN.

11.6 <tableconstraint definition>

1.| Rationale: Check for uniqueness of constraint names.
Insert the following Syntax Rule:

3.1) Let S be the schema identified by the explicit or implicit<schema name> of the <constraint name>.
S shall not include a constraint descriptor whose constraint name is <constraint name>.

2.| Rationale: Remove specification of when and how constraints are checked.
Replace General Rules 2) and 3) with:

2)  Atable constraint descriptor is creatéd that describes the table constraint being defined. The tabld
constraint descriptor includes

a)  The <constraint name>.contained in the explicit or implicit <constraint name definition>.
b)  Anindication of whether the constraint is deferrable or not deferrable.
c) Anindication.ef'whether the initial constraint mode of the constraint is deferred or immediate.

d)  The <search condition> as specified in the General Rules applicable to the particular kind ¢f
<table'constraint> contained in the <table constraint definition>, and any additional contents
specified by those General Rules.

3)  If thextable constraint> is a <check constraint definition>, then let SC be the <search condition>
immediately contained in the <check constraint definition> and let T be the table name included |n
the corresponding table constraint descriptor; the <search condition> included in the table constraint
descriptor is
( SELECT EVERY ( SC) FROM T)

NOTE 253.1 — This is a <scalar subquery> of declared type BOOLEAN.
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11.7 <unique constraint definition>

1. Rationale: Include a <search condition> in the constraint descriptor and delete incorrect information about
when constraints are checked.
Replace Syntax Rule 3) c) i) with:
3)
c)
i) If the <unique specification> specifies PRIMARY KEY, then let;SCbe the <search
condition>:
UNIQUE ( SELECT UCL FROM TN )
AND
( SELECT EVERY ( ( UCL ) IS NOT NULL ) FROM,TN")
NOTE 253.2 — The second operand of AND in this expressjon_is a <scalar subquery> of declared type
BOOLEAN.
2.| Rationale: Include a <search condition> in the constraint descriptor and delete incorrect information abqut
when constraints are checked.
Replace the General Rules with:
1) A <unique constraint definition> defines a dnigue constraint.
2)  The <search condition> included in the.table constraint descriptor created as a result of execution|of
the containing <table constraint definition> is SC. This descriptor additionally includes:
a)  The <unique specification3, indicating whether the constraint is defined with PRIMARY KHY
or UNIQUE.
b)  The names of the ufiique columns specified in the <unique column list>.
11.8 <referential.constraint definition>
1.| Rationale: Inglude a <search condition> in the constraint descriptor and delete incorrect information abqut
when constraints are checked.
Replace General Rules 1) and 2) with:
1) A <referential constraint definition> defines a referential constraint.
2)  Let Rs be the referencing columns in the referencing table U and let R; be the referenced columns in
the referenced table T. Let MP be
Case:
a)  If SIMPLE is specified or implicit, then
Rf MATCH SIMPLE ( SELECT R, FROM T )
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b)  If PARTIAL is specified, then
Rf MATCH PARTIAL ( SELECT R FROM T )

c)  If FULL is specified, then
Ri MATCH FULL ( SELECT Rz FROM T )

6)

4.| Rationale: Handle deletions and triggers in Clause 14.

7)

2.| Rationale: Include a <search condition> in the constraint descriptor and delete incorrect information.abqut

Insert the following General Rule:

2.1) The <search condition> included in the table constraint descriptor created as a.result of executing

3.| Rationale: Avoid duplicate specification of subtable and supertable handling.

Replace General Rule 6) with:

Replace General Rule 7)-a) i) to iii) with:

when constraints are checked.

the containing <table constraint definition> is:
( SELECT EVERY ( MP ) FROM U )

NOTE 256.1 — This is a <scalar subquery> of declared type BOOLEAN.

This descriptor additionally includes:

a) A list of the names of the referencing columns specified in the <referernicing columns>.

b) The name of the referenced table specified in the <referenced-table and columns>.

c) A list of the names of the referenced columns specified inthe’ <referenced table and columns>.
d) The value of the <match type>, if specified.

e) The <referential triggered action>, if specified.

Let F be the referencing table

a)
i) If the <delete rule> specifies CASCADE, then:

1) Fisidentified for deletion processing and every matching row in F is identifigd

for deletion.

1%

2)  The General Rules of Subclause 14.16, “Effect of deleting rows from base
tables”, are applied.

ii) If the <delete rule> specifies SET NULL, then:

1)  Each matching row MR in F is paired with the candidate replacement row NMR,
formed by copying MR and setting each referencing column in the copy to the
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null value. MR is identified for replacement by NMR in F. The set of ( MR,
NMR ) pairs is the replacement set for F.

i)

5.| Rationale: Handle deletions and triggers in Clause 14.

2)  Fisidentified for replacement processing with subtables with respect to the
referencing columns.
3y—TheGeneralRutesof Subctause14:22“Effectof reptacingrowsimbase tabtey’

If the <delete rule> specifies SET DEFAULT, then:

1

2)

3)

Replace General Rule 7) b) i) to iii) with:

are applied.

Each matching row MR in F is paired with the candidate replacement row NMR,
formed by copying MR and setting each referencing column(injthe copy to the

default value specified in the General Rules of Subclause-11h.5, “<default
clause>". MR is identified for replacement by NMR in E.“Fhe set of (MR, NM
) pairs is the replacement set for F.

F is identified for replacement processing with-subtables with respect to the
referencing columns.

The General Rules of Subclause 14.22, “Effect of replacing rows in base table$
are applied.

R

nt

7)
b)
i) If the <delete rule>"specifies CASCADE, then:
1)  Fisidentified for deletion processing and every unique matching row in F i$
identified for deletion.
2) ..dhe General Rules of Subclause 14.16, “Effect of deleting rows from base
tables”, are applied.
i) If the <delete rule> specifies SET NULL, then:
1)  Each unique matching row UMR in F is paired with the candidate replacemg
row NUMR, formed by copying UMR and setting each referencing column in
the copy to the null value. UMR is identified for replacement by NUMR in H.
The set of (UMR, NUMR ) pairs is the replacement set for F.
2)  Fisidentified for replacement processing with subtables with respect to the
referencing columns.
3)  The General Rules of Subclause 14.22, “Effect of replacing rows in base tables”,
are applied.
iii) If the <delete rule> specifies SET DEFAULT, then:

60

1)

Each unique matching row UMR in F is paired with the candidate replacement

row NUMR, formed by copying UMR and setting each referencing column i

n
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the copy to the new value of that referenced column. UMR is identified for
replacement by NUMR in F. The set of (UMR, NUMR ) pairs is the replacement
set for F.

2)  Fisidentified for replacement processing with subtables with respect to the
referencing columns.
3)  The General Rules of Subclause 14.22, “Effect of replacing rows in base table$”,

6.| Rationale: Handle deletions and triggers in Clause 14.

8)

i) I the
1)

2)

3)

7.| Rationale: Handle deletions and triggers in Clause 14.

8)

1)

Replace General Rule 8) a) i) with:

Replace General Rule 8) a).ii) 1) and 2) with:

are applied.

<update rule> specifies CASCADE, then:

Each matching row MR in F is paired with the candidate replacement row NMR,
formed by copying MR and settingcedch referencing column in the copy tha
corresponds with a referenced caluin to the new value of that referenced cgl-
umn. MR is identified for replacement by NMR in F. The set of ( MR, NMR
pairs is the replacement set forF.

F is identified for replacement processing with subtables with respect to the
referencing columns;

The General Rules of Subclause 14.22, “Effect of replacing rows in base tables”,
are applied.

If SIMPLE is specified or implicit, then:

A) Each matching row MR in F is paired with the candidate replacement rgw
NMR, formed by copying MR and setting each referencing column in the
copy to the null value. MR is identified for replacement by NMR in F.

© ISO/IEC 2007 — All rights reserved

The set of (MR, NMR ) pairs is the replacement set for F.

B) Fisidentified for replacement processing with subtables with respect to
the referencing columns.

C) The General Rules of Subclause 14.22, “Effect of replacing rows in base
tables”, are applied.
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2)  If <match type> specifies FULL, then:

A)  Each matching row MR in F is paired with the candidate replacement row
NMR, formed by copying MR and setting each referencing column in the
copy that corresponds with a referenced column to the null value. MR is
identified for replacement by NMR in F. The set of ( MR, NMR ) pairs is
the replacement set for F.

B) Fisidentified for replacement processing with subtables with réspect to
the referencing columns.

C) The General Rules of Subclause 14.22, “Effect of replacing‘rows in bgse
tables”, are applied.

8. Rationale: Handle deletions and triggers in Clause 14.
Replace General Rule 8) a) iii) with:

8)

iii) If the <update rule> specifies SET DEEAULT, then:

1)  Each matching row MR in F igpaired with the candidate replacement row NMR,
formed by copying MR and setting each referencing column in the copy tha
corresponds with a referenced column to the default value specified in the
General Rules of Subclause 11.5, “<default clause>". MR is identified for
replacement by NMR in F. The set of ( MR, NMR ) pairs is the replacement get
for F.

2)  Fisidentified for replacement processing with subtables with respect to the
referencing columns.

3) The/General Rules of Subclause 14.22, “Effect of replacing rows in base table$”,
are-applied.

9.| Rationale: Handle deletions and triggers in Clause 14.
Replace General-Rule 8) b) i) to iii) with:

8)
b)
i) If the <update rule> specifies CASCADE, then:

1)  Each unique matching row UMR in F that contains a non-null value in the ref-
erencing column C1 in F that corresponds to the updated referenced column
C2 is paired with the candidate replacement row NUMR, formed by copying
UMR and setting C1 in the copy to the new value V of C2, provided that, in all
updated rows in the referenced table that formerly had, during the same execution
of the same innermost SQL- statement, that unique matching row as a matching
row, the values in C2 have all been updated to a value that is not distinct from
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V. If this last condition is not satisfied, then an exception condition is raised:
triggered data change violation. UMR is identified for replacement by NUM
in F. The set of ( UMR, NUMR ) pairs is the replacement set for F.

R

NOTE 260 — Because of the Rules of Subclause 8.2, “<comparison predicate>", on which the

definition of “distinct” relies, the values in C2 may have been updated to values that are not d
tinct, yet are not identical \Which of these non-distinct values is used for the cascade npnrnti

is-
n

2)

3)

i) I the
1)

2)

3)

i) Ifthe
1)

2)

3)

1Q. Rationale: Handle deletions and triggers in Clause 14.

is implementation-dependent.

F is identified for replacement processing with subtables with respect,to the
referencing columns.

The General Rules of Subclause 14.22, “Effect of replacing rows(n'base table
are applied.

<update rule> specifies SET NULL, then:

Each unique matching row UMR in F that contains anon-null value in the ref-

erencing column in F that corresponds with the\tpdated referenced column
paired with the candidate replacement row NUMR, formed by copying UMH
and setting that referencing column in the-copy to the null value. UMR is idg

tified for replacement by NUMR in F. The-set of ( UMR, NUMR ) pairs is the

replacement set for F.

F is identified for replacement proeessing with subtables with respect to the
referencing columns.

The General Rules of Subcfause 14.22, “Effect of replacing rows in base table
are applied.

<update rule> specifies SET DEFAULT, then:

Each uniquesmatching row UMR in F that contains a non-null value in the rg
erencing calumn in F that corresponds with the updated referenced column
paired with the candidate replacement row NUMR, formed by copying UMA
and setting that referencing column in the copy to the default value specified
in the General Rules of Subclause 11.5, “<default clause>". UMR is identifi
for replacement by NUMR in F. The set of ( UMR, NUMR ) pairs is the
replacement set for F.

F is identified for replacement processing with subtables with respect to the
referencing columns.

The General Rules of Subclause 14.22, “Effect of replacing rows in base table
are applied.

P

Delete General Rules 15) and 1b).
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11.9 <check constraint definition>

1

Rationale: Replace inappropriate reference to <target specification>.

Replace Syntax Rule 1) with:

1)  The <search condition> shall not contain a <host parameter specification>, an <SQL parameter re
erence>, a <dynamic parameter specification>, or an <embedded variable specification>.

Rationale: “<subquery>"" should be ““<query expression>"’.
Replace Syntax Rule 2) with:

2)  The <search condition> shall not contain a <set function specification>that is not contained in a
<query expression>.

Rationale: “<subquery>"’ should be *““<query expression>"".

Replace Syntax Rule 4) with:

4)  Ifthe <check constraint definition> is contained in a«<table definition> that defines a temporary tab
and specifies ON COMMIT PRESERVE ROWS ora <temporary table declaration> that specifie
ON COMMIT PRESERVE ROWS, then the <séarch condition> shall not contain a reference to :

temporary table defined by a <table definitien>"0r a <temporary table declaration> that specifies O
COMMIT DELETE ROWS.

Rationale: Remove specification of when.afid"how constraints are checked.

Delete NOTE 265.

Rationale: “<subquery>"’ shquld be *““<query expression>"".

Replace Conformance Rule 1) with:

1)  Without Feature F671, “Subqueries in CHECK constraints”, conforming SQL language shall not

contain@ <search condition> contained in a <check constraint definition> that contains a <query
expression>.

|.18 <drop column definition>

=07

N

1. Rationale: Clarify the affect of <drop column definition> when restrict is specified, the the affected column
is referenced by a multi-column <unique constraint definition>.
Replace Note 271 with:
NOTE 271 — A <drop column definition> whose <drop behaviour> is RESTRICT will fail if there are any references to that
column resulting from the use of CORRESPONDING, NATURAL, SELECT * (except where contained in an <exists predicate>),
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a multi-column <unique constraint definition>, or REFERENCES without a <reference column list> in its <referenced table and
columns>. Also note that a <drop column definition> whose <drop behaviour> is RESTRICT that references a column that is
referenced by a multi-column <unique constraint definition> will fail while dropping a column that is referenced by a single-column
<unique constraint definition> will succeed.

2. Rationale: Clarify how domain constraints are handled.

Replace General Rule 4) with:

4)  If the column is not based on a domain, then its data type descriptor is destroyed; otherwise, all
domain constraint usages which reference C are destroyed.

11.22 <view definition>

1.| Rationale: Deletion of rule referring to a non-existent concept.

Delete Syntax Rule 1)

2.| Rationale: Deletion of rule that prohibits what is impossible anyway.

Delete Syntax Rule 2)

3.| Rationale: Addition of <host parameter specificatian> to list of prohibited items.
Replace Syntax Rule 3) with

3)  The <query expression> shall ngt contain a <host parameter specification>, an <SQL parameter
reference>, a <dynamic parameter specification>, or an <embedded variable specification>.

4.| Rationale: For SQL-92 compatability, define simply updatable views and effectively updatable views.
Insert the following Syntax Rules:

10.1) The viewed:table is simply updatable if the <query expression> is simply updatable.

10.2) The viewed table is effectively updatable if it is simply updatable, or if the SQL-implementation
supports Feature T111, “Updatable joins, unions and columns” and the viewed table is updatable

5. Ratienale: Indicate which columns of a view are updatable.

lrsert the following subrule to General Rule 1):

1)

c.1) Ineach column descriptor, an indication that the column is updatable if Vis effectively updatable
and the corresponding column of QE is updatable.
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6.

1

Rationale: Use the correct rules to determine INSERT, UPDATE and DELETE privileges on views.
Replace General Rule 6) with:

6) If Vis effectively updatable, then a set of privilege descriptors is created by applying the General
Rules of Subclause 9 24 _“Determination of view and view compaonent privileges” with V as the

.24 <domain definition>

VIEW.

Rationale: SQL-92 compatability.
Insert the following Conformance Rule:

5)  Without Feature T111, “Updatable joins, unions and columns”, in conforming.SQL language, if
WITH CHECK OPTION is specified, then the viewed table shall be simply, ipdatable.

Rationale: Check for uniqueness of constraint names.
Insert the following Syntax Rule:
8)

b.1) LetS be the schema identified by the.<schema name> of the explicit or implicit <constrain
name> contained in <domain constraint>. S shall not include a constraint descriptor whose
constraint name is <constraint.pame>.

Rationale: Clarify how domain constfaints are handled.
Replace General Rules 5) and“6) with:

5) A domain constraint'descriptor is created that describes the domain constraint being defined. The
domain constraintdescriptor includes:

a)  The(<constraint name> contained in the explicit or implicit <constraint name definition>.
b) _‘An‘indication of whether the constraint is deferrable or not deferrable.
ens Anindication of whether the initial constraint mode of the constraint is deferred or immediafe.

d)  The <search condition> contained in the <domain definition> as the template <search condi-
tion>.

66

e)  The appropriate <search condition>:
(1=1)
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11.30 <drop domain statement>

1. Rationale: Clarify how domain constraints are handled.

Replace General Rule 1) d) with:

1)

d)  For every domain constraint descriptor DCD included in the domain descriptor of\D-Wwhose
<constraint name> is not contained in the excluded constraint list then: for every.domain cgn-
straint usage descriptor DCU included in DCD:

i) Let SC be the appropriate <search condition> included in DCU,

i) Let TCD be a <table constraint definition> consisting of a <gonstraint name definition>
whose <constraint name> is implementation-dependent,-and whose <constraint
characteristics> are the <constraint characteristics>-0f. the domain constraint
descriptor, and whose <table constraint> is
CHECK ( SC)

iii) If the applicable privileges for UA include-all of the privileges necessary for UA td

successfully execute the <alter table statement>
ALTER TABLE TN ADD TCD

then the following <alter table statement> is effectively executed with a current
authorization identifier of UA;
ALTER TABLE TN ADD TCR

11.37 <assertion definition>
1.| Rationale; Delete a redundant rule.
Delete Syntax Rule 8).

2.| Rationale: Remove-Specification of when and how constraints are checked.

Delete NOTE 294.

3.| Rationale: Remove specification of when and how constraints are checked.

Replace General Rules 3) and 4) with:

4)  Anassertion descriptor is created that describes the assertion being defined. This descriptor includes:
a)  <constraint name>.
b)  Whether the constraint is deferrable, as specified in <constraint characteristics>.

¢)  The initial constraint mode specified in <constraint characteristics>.
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d)  The applicable <search condition> SC.

11.41 <user-defined type definition>

1

Rationale: Correct an erroneous mix-up of <cast to distinct>, <cast to source>, <cast to ref>, and <cas

to type>.
Replace Syntax Rule 7) f) with:
7)

f)  Neither <cast to ref> nor <cast to type> shall be specified.
Rationale: Correct an erroneous mix-up of <cast to source> and <cast to type>.
Replace Syntax Rule 8) a) with:

8)

a)  Neither <cast to distinct> nor <cast to source>'shall be specified.

Rationale: Correct an erroneous mix-up of <cast to distinct>, <cast to source>, <cast to ref>, and <ca
to type>.

Replace the lead text of Syntax Rule 8) k) with:

8)

k)  If <cast to ref> or <cast.to type> is specified, then exactly one of the following shall be trug

|.42 <attribute definition>

Rationale: Remove an incorrect double negative.
Replace Cenformance Rule 4) with:
4) Without Feature S026, “Self-referencing structured types”, conforming SQL language shall not

contain a <data type> simply contained in an <attribute definition> that is a <reference type> who
<referenced type> is equivalent to the <schema-resolved user-defined type name> simply contain

bt

Se
bd
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In the <user-detined type detinition> that contains <attribute detinition>.
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11.50 <SQL -invoked routine>

1. Rationale: Clarify the specifications concerning returned result sets.

Replace Syntax Rule 6) d) with:

6)

istic> is not specified, then DYNAMIC RESULT SETS 0 (zero) is implicit.

2.| Rationale: Clarify the specifications concerning returned result sets.

Replace General Rule 3) d) with:

3.| Rationale: An external routine does not have twoe authorization identifiers.

Delete General Rule 6) a) i) 2).

4.| Rationale: An external routine does\not have two authorization identifiers.
Replace General Rule 6) a).ii) with:
6)

a)

i) Otherwise, the external routine SQL-path is implementation-defined.

11.51-<alter routine statement>

d)  If the SQL-invoked routine is an SQL-invoked procedure and <dynamic result sets characts

3)
d)  The maximum number of result sets included in the routine-descriptor is
Case:
i) If the SQL-invoked routine is an SQL-invoked procedure, then the explicit or impli
value of <maximum dynamic resuli-sets>.
i) Otherwise, 0 (zero).

Cit

1. Rationale: Reference the correct BNF term, <dynamic result sets characteristic>.

Replace Syntax Rules 7) and 8) with:

7)  <alter routine characteristics> shall contain at most one <language clause>, at most one <parameter
style clause>, at most one <SQL-data access indication>, at most one <null-call clause>, at most one

<dynamic result sets characteristic>, and at most one <external routine name>.
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8)  If <dynamic result sets characteristic> is specified, then SR shall be an SQL-invoked procedure.

12 Access control

1

1]

.1 <grant statement>

p.2 <grant privilege statement>

Rationale: Editorial.
Replace General Rule 4) e) iii) with:
4)

e) i) The following <grant statement> is effectively exXetuted as though the current usef

identifier were “_SYSTEM” and without further/Access Rule checking:
GRANT REFERENCES ON V TO G WGEO

Rationale: Use the correct rules to determine INSERT, UPDATE and DELETE privileges on views.

Replace General Rule 5) with:

5)  Following the successful execution of thex<grant statement>, for every table T specified by some
involved privilege descriptor and for every updatable view V owned by some grantee G such that|T

is some leaf underlying table of the-<guery expression> of V, the General Rules of Subclause 9.24,
“Determination of view and view component privileges” are applied, with V as the VIEW.

Rationale: Use the correct rules todetermine INSERT, UPDATE and DELETE privileges on views.

Insert the following General Rule:

11) Redundant duplicate view privilege dependency descriptors are removed from the collection of al
view privilege dependency descriptors.

Rationale: Inappropriate reference to run-time values in Syntax Rules.

70

Delete Syntax Rules 2), 3), and 4).

Rationale: Inappropriate reference to run-time values in Syntax Rules.

Delete Access Rule 1).
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3. Rationale: Inappropriate reference to run-time values in Syntax Rules.
Insert the following General Rules:

0.1) Case:
a) If GRANTED BY is omitted, then let G be OMITTED.

b)  Otherwise, let G be <grantor>.

0.2) Let A be the result of applying the General Rules of Subclause 12.8, “Grantor determination”, with
G as GRANTOR.

0.3) Ifthe applicable privileges for A do not include a privilege identifying O, then arf éxception conditipn
is raised: privilege not granted.

0.4) A set of privilege descriptors is identified. The privilege descriptors identified are those defining,
for each <action> explicitly or implicitly in <privileges>, that <action>on O held by A with gran
option.

—r

4.| Rationale: Editorial.
Replace General Rule 7) a) with:

7)
a) Ifthe privilege is grantable, then let WGO be “WITH GRANT OPTION”.
12.3 <privileges>

1.| Rationale: Inappropriate referenceto run-time values in Syntax Rules.

Delete General Rule 1).

12.4 <roledefinition>

1.| Rationale:dnappropriate reference to run-time values in Syntax Rules.

Insert the following General Rules:

A1) _Cncn:
o)

CTUJICTT

a) IfWITH ADMIN is omitted, then let G be OMITTED.
b)  Otherwise, let G be <grantor>.

0.2) Let A be the result of applying the General Rules of Subclause 12.8, “Grantor determination”, with
G as GRANTOR.
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2. Rationale: A role is not a schema object.
Replace General Rule 1) with:

1)  Avrole descriptor whose role name is <role name> is created in the SQL-environment.

3.| Rationale: Inappropriate reference to run-time values in Syntax Rules.

Delete General Rules 2) and 3).

12.5 <grant role statement>

1.| Rationale: Correction of terminology in Syntax Rule.
Replace Syntax Rule 1) with:

1)  Norole identified by a specified <grantee> shall be applicable‘for any role identified by a specifig¢d
<role granted>; that is, no cycles of role authorizations arg‘allowed.

2.| Rationale: Inappropriate reference to run-time values in Syhtax Rules.

Delete Syntax Rules 2) and 3).

3.| Rationale: Inappropriate reference to run-timewalues in Syntax Rules.

Delete Access Rule 1).

4.| Rationale: Inappropriate referenceto run-time values in Syntax Rules.
Insert the following General Rules:

0.1) Case:
a) If WITH ADMIN is omitted, then let G be OMITTED.
b) _‘©therwise, let G be <grantor>.

0.2) ket\A be the result of applying the General Rules of Subclause 12.8, “Grantor determination”, with
G“as GRANTOR.

Q:3) For each <role granted> R, if no grantable role authorization descriptor exists whose role name iR
andanhaoca Arantas 10 A vy o o linobh o v la For At o o avnanti s A Al o 1o voroa A sl Al - I
armua vwituouv ylal InCT 1o AUl art (].lJlJII\;(lIJIC TUIC TUT /A, it an CI\\,C'J\.IUII CUTTUTUIVUIT 1o TATOTU. 1Tivanu i e

specification.

5. Rationale: Use of inappropriate terminology.

Replace General Rules 1), 2), 3) and 4) with:
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1)  Foreach <grantee>, GEE, for each <role granted>, R, a role authorization descriptor is created with
role name R, grantee GEE, and grantor A.

2) IfWITH ADMIN OPTION is specified, then each role authorization descriptor is grantable.

3)  If two role authorization descriptors are identical except that one is grantable and the other is not,
thenmbothroteauthorizationdescriptorsareset toindicate-that the roteauthorizationisgrantabte:

4)  Redundant duplicate role authorization descriptors are destroyed.

6. Rationale: Correction of terminology in General Rule.
Replace General Rule 6) with:

6)  The set of involved grantees is the union of the set of <grantee>s and the set of <role name>s for
which at least one of the <role name>s that is possibly specified as a <grantee> is applicable.

12.6 <drop role statement>

1.| Rationale: Use more appropriate terminology.
Replace Access Rule 1) with:

1)  There shall exist at least one grantable role adthorization descriptor whose role name is R and whase
grantee is an enabled authorization identifier.

12.7 <revoke statement>
1.| Rationale: Inappropriate refetience to run-time values in Syntax Rules.
Delete Syntax Rules 3);-4), and 9) to 37).

2.| Rationale: Inappropriate reference to run-time values in Syntax Rules.

Delete Actess Rule 1).

3.| Ratienale: Inappropriate reference to run-time values in Syntax Rules.

Insert the following General Rules:

0.1) Case:
a) If GRANTED BY is omitted, then let G be OMITTED.

b)  Otherwise, let G be <grantor>.
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0.2) LetA

be the result of applying the General Rules of Subclause 12.8, “Grantor determination”, with

G as GRANTOR.

0.3) Case:
a)

If the <revoke statement> is a <revoke privilege statement>, and the applicable privileges for

b)

0.4) Case:

b)

4.| Rationale: Use the correct rules to determine INSERT, UPDATE, and DELETE privileges on views.

In

Case:

a)

b)

Insert the following General Rule:

0.5) A privilege descriptor D isysaid to be directly dependent on another privilege descriptor P if

Adonotincludeaprivitegetdentifying O, themanexceptionconditiomisraised:invatid-grantor.

jo2)

If the <revoke statement> is a <revoke role statement>, then, for every role R identified-by
<role revoked>, if the applicable roles of A do not include a role AR such that there'exists 4
grantable role authorization descriptor with role R and grantee A, then an exceptiotrconditipn
is raised: invalid grantor.

If the <revoke statement> is a <revoke privilege statement>, then, for every <grantee> specifigd,
a set of privilege descriptors is identified. A privilege descriptor P'is.said to be identified if fit
belongs to the set of privilege descriptors that defined, for any saction> explicitly or implicitly
in <privileges>, that <action> on O, or any of the objects in 'S, granted by A to <grantee>.
NOTE 337 — Column privilege descriptors become identified when<action> explicitly or implicitly contains

<privilege column list>. Table/method descriptors become identifiedwhen <action> explicitly or implicitly contajns
a <privilege method list>.

If the <revoke statement> is a <revoke role staterment>, then, for every <grantee> specified| a
set of role authorization descriptors is identified. A role authorization descriptor is said to b
identified if it defines the grant of any of the Specified <role revoked>s to <grantee> with
grantor A.

D

appropriate reference to run-time values in Syntax Rules.

If D identifies a view or a column of a view and the <action> of D is INSERT, UPDATE, oy
DELETE, then D is directly dependent on P if there exists a view privilege dependency
descriptor whose supporting privilege descriptor is P and whose dependent privilege descripfor
is\D!

Otherwise, one of the following is true:

i) All of the following conditions hold:

1) P indicates that the privilege that it represents is grantable.

74

2)  The grantee of P is the same as the grantor of D, or the grantee of P is PUBLIC,
or, if the grantor of D is a <role name>, the grantee of P is an applicable role
for the grantor of D.

3) Case:
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A)

A) P and D are both column privilege descriptors. The action and the identi-
fied column of P are the same as the action and identified column of D,
respectively.

B) P and D are both table privilege descriptors. The action and the identified
table of P are the same as the action and the identified table of D,
respectively.

C) P and D are both execute privilege descriptors. The action and the'ideni-
fied SQL-invoked routine of P are the same as the action and the identifigd
SQL-invoked routine of D, respectively.

D) PandD are both usage privilege descriptors. The action'and the identifipd
domain, character set, collation, transliteration, user-defined type, or
sequence generator of P are the same as the action-and the identified
domain, character set, collation, transliteration, uSer-defined type, or
sequence generator of D, respectively.

E) PandD are both under privilege descriptors. The action and the identifipd
user-defined type or table of P are the same as the action and the identifigd
user-defined type or table of D, .respectively.

F) P and D are both table/method-privilege descriptors. The action and the
identified method and table.of P are the same as the action and the identi-
fied method and table of D, respectively.

i) All of the following conditions hold:
1)  The privilege descriptor for D indicates that its grantor is the special grantor
value “_SYSTEM¥.
2)  The action of\P is the same as the action of D.
3)  The grantee of P is the owner of the table, collation, or transliteration identifipd
by D-or'the grantee of P is PUBLIC.
4)  One of the following conditions hold:

P and D are both column privilege descriptors, the privilege descriptor|D
identifies a <column name> CVN explicitly or implicitly contained in the
<view column list> of a <view definition> V, and one of the following|is
true:

=2

1) For every table T identified by a <table reference> contained
the <query expression> of V and for every column CT that is
column of T and an underlying column of CV, the action for
is REFERENCES and either the identified column of P is CTjor
the identified table of P is T.

‘Ums'
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1)) For every table T identified by a <table reference> contained in
the <query expression> of V and for every column CT that is a
column of T and an underlying column of CV, the action for P
is SELECT and either the identified column of P is CT or the
identified table of P is T.
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B) The privilege descriptor D identifies the <collation name> of a <collation

definition> CO and the identified character set name of P is included i

n

the collation descriptor for CO, or the identified transliteration name of

P is included in the collation descriptor for CO.

C) The privilege descriptor D identifies the <transliteration name> of a

i)

All of the following conditions hold:

1)

2)

3)

<transliteration definition> TD and the identified character set name,of

P is contained in the <source character set specification>, or the <targ
character set specification> immediately contained in TD.

The privilege descriptor for D indicates that its grantor is the'special grantor
value “_SYSTEM”.

The grantee of P is the owner of the domain identified by D or the grantee of

P is PUBLIC.

The privilege descriptor D identifies the <domain name> of a <domain defir
tion> DO and either the column privilege deseriptor P has an action of REFE
ENCES and identifies a column referenced’in the <search condition> includ
in the domain descriptor for DO, or.the privilege descriptor P has an action

USAGE and identifies a domain, cellation, character set, or transliteration who

<domain name>, <collation name>, <character set name> or <transliteration

name>, respectively, is contained in the <search condition> of the domain
descriptor for DO.

bt
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5. Rationale: Inappropriate reference to run-time values in Syntax Rules.

Insert the following General Rules:

0.6) The privilege dependency graph'is a directed graph such that all of the following are true:
a)  Each node represents a privilege descriptor.
b)  Each arc from node P1 to node P2 represents the fact that P2 directly depends on P1.
An independent node is a node that has no incoming arcs.

0.7) A privilege-descriptor P is said to be modified if all of the following are true:
a) P indicates that the privilege that it represents is grantable.
b)>{~P directly depends on an identified privilege descriptor or a modified privilege descriptor.
c) Case:

i) If P is neither a SELECT nor a REFERENCES column privilege descriptor that
identifies a <column name> CVN explicitly or implicitly contained in the <view column
list> of a <view definition> V, then let XO and XA respectively be the identifier of
the object identified by a privilege descriptor X and the action of X. Within the set of
privilege descriptors upon which P directly depends, there exist some XO and XA for
which the set of identified privilege descriptors unioned with the set of modified
privilege descriptors include all privilege descriptors specifying the grant of XA on
XO WITH GRANT OPTION.
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i) If P is a column privilege descriptor that identifies a column CV identified by a
<column name> CVN explicitly or implicitly contained in the <view column list> of
a <view definition> V with an action PA of REFERENCES or SELECT, then let SP
be the set of privileges upon which P directly depends. For every table T identified
by a <table reference> contained in the <query expression> of V, let RT be the <table
name> of T _There exists a column CT whaose <column name> js CRT _such that all

of the following are true:

1)  CTisacolumn of T and an underlying column of CV.

2)  Every privilege descriptor PD that is the descriptor of some member of SP that
specifies the action PA on CRT WITH GRANT OPTION is ejther an identifigd
privilege descriptor for CRT or a modified privilege descriptorfor CRT.

d) At least one of the following is true:

i) GRANT OPTION FOR is specified and the grantor ofP.is'the special grantor valjie
“_SYSTEM”.

i) There exists a path to P from an independent nede-that includes no identified or
modified privilege descriptors. P is said to beamarked modified privilege descripta

-

iii) P directly depends on a marked modified privilege descriptor, and the grantor of R
is the special grantor value “_SYSTEM”? P is said to be a marked modified privilege
descriptor.

6. Rationale: Correction of Syntax Rules. Inappropriate-wreference to run-time values in Syntax Rules.
Insert the following General Rule:

0.8) A role authorization descriptor D ‘is'said to be directly dependent on another role authorization
descriptor RD if all of the following conditions hold:

a) RD indicates that the role that it represents is grantable.
b)  The role name 0f-D is the same as the role name of RD.

c)  The grantee.of RD is the same as the grantor of D, or the grantee of RD is PUBLIC, or, if the
grantor«f D is a <role name>, the grantee of RD is an applicable role for the grantor of D.

7.| Rationale: Inappropriate reference to run-time values in Syntax Rules.
Insert the following General Rules:

0.9),~The role dependency graph is a directed graph such that all of the following are true:

n) Each nade represents a role authorization rlpqr*ripfnr
b)  Each arc from node R1 to node R2 represents the fact that R2 directly depends on R1.
An independent node is one that has no incoming arcs.

0.10) A role authorization descriptor RD is said to be abandoned if it is not an independent node, and it is
not itself an identified role authorization descriptor, and there exists no path to RD from any indepen-
dent node other than paths that include an identified role authorization descriptor.
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8. Rationale: Correction of Syntax Rules. Inappropriate reference to run-time values in Syntax Rules.
Insert the following General Rule:

0.11) An arc from a node P to a node D of the privilege dependency graph is said to be unsupported if all
of the following are true:

a)  The grantor of D and the grantee of P are both <role name>s.

b)  The destruction of all abandoned role authorization descriptors and, if ADMIN OPTION FOR
is not specified, all identified role authorization descriptors would result in the grantee of P o
longer being an applicable role for the grantor of D.

9.| Rationale: Inappropriate reference to run-time values in Syntax Rules.
Insert the following General Rule:

0.12) A privilege descriptor P is abandoned if:
Case:

a) Itisnotanindependent node, and P is not itself an identified or a modified privilege descriptor,
and there exists no path to P from any independent node other than paths that include an
identified privilege descriptor or a modified privilege descriptor or an unsupported arc, and
if <revoke statement> specifies WITH HIERARCHY OPTION, then P has the WITH HIER-
ARCHY OPTION.

b)  All of the following conditions holgk:

i) P is a column privilege descriptor that identifies a <column name> CVN explicitly for
implicitly contained.in the <view column list> of a <view definition>V, with an actipn
PA of REFERENCES or SELECT.

i) Letting SP-be'the set of privileges upon which P directly depends, at least one of the
followinghis true:

1)\ There exists some table name RT such that all of the following are true:

A)  RTis the name of the table identified by some <table reference> containgd
in the <query expression> of V.

B) Forevery column privilege descriptor CPD that is the descriptor of some
member of SP that specifies the action PA on RT, CPD is either an iden-
tified privilege descriptor for RT or an abandoned privilege descriptor for
RT.

2)  There exists some column name CRT such that all of the following are true:

A) CRT is the name of some column of the table identified by some <table
reference> contained in the <query expression> of V.

B)  Forevery column privilege descriptor CPD that is the descriptor of some
member of SP that specifies the action PA on CRT, CPD is either an
identified privilege descriptor for CRT or an abandoned privilege
descriptor for CRT.
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10. Rationale: Inappropriate reference to run-time values in Syntax Rules. <revoke role statement> uses ADMIN
instead of GRANT.

Insert the following General Rule:

11.

0 12) The revoke destruction action is defined as

Case:

a)

b)

If the <revoke statement> is a <revoke privilege statement>, then

Case:

i) If the <revoke statement> specifies the WITH HIERARCHY OPTION, then the
removal of the WITH HIERARCHY OPTION from all identified and abandoned
privilege descriptors.

i) Otherwise, the destruction of all abandoned privilege d€scriptors and, if GRANT

OPTION FOR is not specified, all identified privilege descriptors.

If the <revoke statement> is a <revoke role statement>, then the destruction of all abandon
role authorization descriptors, all abandoned privilege<descriptors and, if ADMIN OPTION
FOR is not specified, all identified role authorization descriptors.

Rationale: Inappropriate reference to run-time values in Syntax Rules.

Insert the following General Rules:

0.14) Let S1 be the name of any schema and“Al be the <authorization identifier> that owns the schema
identified by S1.

0.15) Let V be any view descriptor ingluded in S1. Let QE be the <query expression> of V. V is said to
abandoned if the revoke destruction action would result in A1 no longer having in its applicable
privileges any of the following:

a)

b)
c)

d)

f)

9)

SELECT privilege on at least one column of every table identified by a <table reference> i
contained i QE.

SELECT privilege on every column identified by a <column reference> contained in QE.

USAGE privilege on every domain, every collation, every character set, and every transliterati
whese names are contained in QE.

USAGE privilege on any user-defined type UDT such that some <data type> contained in
is usage-dependent on UDT.

ed

be

ON

is contained in QE.

e) EXECUTE privilege on every SQL-invoked routine that is the subject routine of any <routi[1e

The table/method privilege on every table T1 and every method M such that there is a <method
reference> MR contained in QE such that T1 is in the scope of the <value expression primary>

of MR and M is subject routine of MR.

SELECT privilege on any column identified by a <column reference> contained in the <scal
subquery> that is equivalent to some <dereference operation> contained in QE.
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h)  SELECT privilege WITH HIERARCHY OPTION on at least one supertable of the scoped
table of any <reference resolution> that is contained in QE.

i) SELECT privilege on the scoped table of any <reference resolution> that is contained in QE.

i) If V is the descriptor of a referenceable table, then USAGE privilege on the structured type

13.

assoctated-withrthe-view describedby V-
k)  UNDER privilege on every direct supertable of the view described by V.

)  SELECT privilege WITH HIERARCHY OPTION privilege on at least one supertable of evgry
typed table identified by a <table reference> that simply contains an <only spec> and that i
contained in QE.

L72)

0.16) Let T be any table descriptor included in S1. T is said to be abandoned if the-revoke destruction
action would result in A1 no longer having any of the following:

a) If Tis the descriptor of a referenceable table, then USAGE privilege on the structured type
associated with the table described by T.

b)  UNDER privilege on every direct supertable of the tabledeScribed by T.

Rationale: Clarify how items might be included in constraint desCriptors. Inappropriate reference to run-time
values in Syntax Rules.

Insert the following General Rules:

B-

0.17) Let TC be any table constraint descriptor.included in S1. TC is said to be abandoned if the revokg
destruction action would result in A1 nolofiger having in its applicable privileges any of the followirg:

a) REFERENCES privilege onatleast one column of every table identified by a <table reference>
contained in the <search candition> of TC.

b) REFERENCES privilegeon every column identified by a <column reference> contained in
the <search condition> of TC.

c)  USAGE privilege on every domain, every collation, every character set, and every transliteratipn
whose names,are contained in any <search condition> of TC.

d) USAGEprivilege on any user-defined type UDT such that some <data type> contained in the
<sedrch condition> of TC is usage-dependent on UDT.

e) . EXECUTE privilege on every SQL-invoked routine that is the subject routine of any <routihe
invocation>, <method invocation>, <static method invocation>, or <method reference> tha
is contained in any <search condition> of TC.

—

f)  The table/method privilege on every table T1 and every method M such that there is a <methpd
reference> MR contained in any <search condition> of TC such that T1 is in the scope of the

80

<value expression primary> of MR and M is the subject routine of MR.

g) SELECT privilege on any column identified by a <column reference> contained in the <scalar
subquery> that is equivalent to some <dereference operation> contained in any <search condi-
tion> of TC.

h)  SELECT privilege WITH HIERARCHY OPTION on at least one supertable of the scoped
table of any <reference resolution> that is contained in any <search condition> of TC.
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SELECT privilege on the scoped table of any <reference resolution> that is contained in any

<search condition> of TC.

SELECT privilege WITH HIERARCHY OPTION on at least one supertable of every typed
table identified by a <table reference> that simply contains an <only spec> and that is contained

in the <search condition> of TC.

a)

b)

c)

d)

f)

9)

h)

)

0.18) Let AX be any assertion descriptor included in S1. AX is said to be abandoned if the revoke destructi
action would result in A1 no longer having in its applicable privileges any of the following

13. Rationale: Inappropriate reference to run-time values in Syntax Rules.

Insert the following General Rules:

REFERENCES privilege on at least one column of every table identified by a <tablelreferenc
contained in the <search condition> of AX.

REFERENCES privilege on every column identified by a <column referénce> contained in
the <search condition> of AX.

USAGE privilege on every domain, every collation, every character‘set; and every transliterati
whose names are contained in any <search condition> of AX.

USAGE privilege on any user-defined type UDT such that‘some <data type> contained in t
<search condition> of AX is usage-dependent on UDT.

EXECUTE privilege on eery SQL-invoked routing-that is the subject routine of any <routir
invocation>, <method invocation>, <static method invocation>, or <method reference> thal
is contained in any <search condition> of AX¢

The table/method privilege on every tableT1 and every method M such that there is a <meth
reference> MR contained in the <search-condition> of AX such that T1 is in the scope of th
<value expression primary> of MRiand M is the subject routine of MR.

SELECT privilege on any column‘identified by a <column reference> contained in the <sca
subquery> that is equivalentto'some <dereference operation> contained in any <search con
tion> of AX.

SELECT privilege WHTH HIERARCHY OPTION on at least one supertable of the scoped
table of any <reference resolution> that is contained in any <search condition> of AX.

SELECT privilege on the scoped table of any <reference resolution> that is contained in ar
<search condition> of AX.

SELEET privilege WITH HIERARCHY OPTION on at least one supertable of every typed

table.identified by a <table reference> that simply contains an <only spec> and that is contain
in'the <search condition> of AX.

DN

p>

y

bd

0.19) Let TR be any trigger descriptor included in S1. TR is said to be abandoned if the revoke destruction
action would result in A1 no longer having in its applicable privileges any of the following:

a)
b)

TRIGGER privilege on the subject table of TR.

REFERENCES privilege on at least one column of every table identified by a <table reference>

contained in any <search condition> of TR.
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SELECT privilege on every column identified by a <column reference> contained in any
<search condition> of TR.

USAGE privilege on every domain, collation, character set, and transliteration whose name is
contained in any <search condition> of TR.

f)

9)

h)

)

K)

m)

YUSAGE privitegeonany user-defined-type OB Tsuchthat some<data type>—containedany
<search condition> of TR is usage-dependent on UDT.

The table/method privilege on every table T1 and every method M such that there is a <methpd
reference> MR contained in any <search condition> of TR such that T1 is in the scepe of tHe
<value expression primary> of MR and M is the subject routine of MR.

EXECUTE privilege on the SQL-invoked routine that is the subject routingof any <routine
invocation>, <method invocation>, <static method invocation>, or <method reference> that
is contained in any <search condition> of TR.

EXECUTE privilege on the SQL-invoked routine that is the subject routine of any <routing
invocation>, <method invocation>, <static method invocation>; or <method reference> that
is contained in the <triggered SQL statement> of TR.

SELECT privilege on at least one column of every table’identified by a <table reference>
contained in a <query expression> simply contained in a <cursor specification>, an <insert
statement>, or a <merge statement> contained-in‘the <triggered SQL statement> of TR.

SELECT privilege on at least one column-of-every table identified by a <table reference>
contained in a <table expression> or <sefect list> immediately contained in a <select statement:
single row> contained in the <triggered SQL statement> of TR.

SELECT privilege on at least one;eolumn of every table identified by a <table reference> and
<column reference> containeddn a <search condition> contained in a <delete statement:
searched>, an <update statement: searched>, or a <merge statement> contained in the <triggergd
SQL statement> of TR.

SELECT privilege pn at least one column of every table identified by a <table reference> and
<column reference>"contained in a <value expression> simply contained in a an <update
source> or an.<assigned row>contained in the <triggered SQL statement> of TR.

INSERT privilege on every column
Case:

i) Identified by a <column name> contained in the <insert column list> of an <inser
statement> or a <merge statement> contained in the <triggered SQL statement> of
TR.

i) Of the table identified by the <table name> immediately contained in an <insert
statement> that does not contain an <insert column list> and that is contained in tie

82

<triggeret-SQLstatement>of TR:

iii) Of the table identified by the <target table> contained in a <merge statement> that
contains a <merge insert specification> and that does not contain an <insert column
list> and that is contained in the <triggered SQL statement> of TR.
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UPDATE privilege on every column identified by a <column name> is contained in an <object
column> contained in either an <update statement: positioned>, an <update statement: searched>,

or a <merge statement> contained in the <triggered SQL statement> of TR.

DELETE privilege on every table identified by a <table name> contained in either a <delete

statement: positioned> or a <delete statement: searched> contained in the <triggered SQL

P)

q)

Y

statement> of TR.

USAGE privilege on every domain, collation, character set, transliteration, and sequehce ge
erator whose name is contained in the <triggered SQL statement> of TR.

USAGE privilege on any user-defined type UDT such that some <data type>-contained in t
<triggered SQL statement> of TR is usage-dependent on UDT.

The table/method privilege on every table T1 and every method M such(that there is a <meth
reference> MR contained in any <triggered SQL statement> of TR.such that T1 is in the sco
of the <value expression primary> of MR and M is the subject routine of MR.

SELECT privilege on any column identified by a <column reference> contained in the <sca
subquery> that is equivalent to some <dereference operatien>-contained in any of the followir

i) A <search condition> of TR.

i) A <query expression> simply containgd-in‘a <cursor specification>, an <insert stafe-
ment>, or a <merge statement> contained in the <triggered SQL statement> of TR.

iii) A <table expression> or <selectlist> immediately contained in a <select statemen
single row> contained in the<triggered SQL statement> of TR.

iv) A <search condition> contained in a <delete statement: searched>, an <update sta
ment: searched>, or a gmerge statement> contained in the <triggered SQL statemen
of TR.

V) A <value expression> contained in an <update source> or an <assigned row> contain
in the <triggered SQL statement> of TR.

SELECT privilege WITH HIERARCHY OPTION on at least one supertable of the scoped
table of any <reference resolution> that is contained in any of the following:

i) A <search condition> of TR.

i) A <query expression> simply contained in a <cursor specification>, an <insert stafe-
ment>, or a <merge statement> contained in the <triggered SQL statement> of TR.

iii) A <table expression> or <select list> immediately contained in a <select statemen
single row> contained in the <triggered SQL statement> of TR.

iv) A <search condition> contained in a <delete statement: searched>, an <update sta

ar
0:

o=
t>

o

ment: searched>, or a <merge statement> contained in the <triggered SQL statemen

t>

of TR.

V) A <value expression> contained in an <update source> or an <assigned row> contain
in the <triggered SQL statement> of TR.

ed

SELECT privilege on the scoped table of any <reference resolution> contained in any of the

following:
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i) A <search condition> of TR.

i) A <query expression> simply contained in a <cursor specification>, an <insert state-
ment>, or a <merge statement> contained in the <triggered SQL statement> of TR.

iii) A <table expression> or <select list> immediately contained in a <select statement:

a)

b)

c)

d)

€)

f)

9)

h)

0.20) Let DC be any domain constraint descriptor included in S1. DC is-8aid to be abandoned if the revo
destruction action would result in A1 no longer having in its applicable privileges any of the following:

H 1 - - ) drans. (W aVaVl . - £ T
SITYIC TOW-S LUTIAITIEU T UIE SUTYYCTeU oYL Stdleitierit="ul T,

iv) A <search condition> contained in a <delete statement: searched>, an <update-state-
ment: searched>, or a <merge statement> contained in the <triggered SQL statement>
of TR.

V) A <value expression> contained in an <update source> or an <assignedrow> contained
in the <triggered SQL statement> of TR.

SELECT privilege WITH HIERARCHY OPTION on at least one supertable of every typed
table identified by a <table reference> that simply contains an <only $pec> and that is containgd
in the <triggered SQL statement> of TR.

ke

REFERENCES privilege on at least one column of every table identified by a <table referencg>
contained in TR.

REFERENCES privilege on every column identified by a <column reference> contained in
the <search condition> of DC.

=

USAGE privilege on every domain;every user-defined type, every collation, every characte
set, and every transliteration whoese,names are contained in any <search condition> of DC.

USAGE privilege on any user=defined type UDT such that some <data type> contained in apy
<search condition> of DC is usage-dependent on UDT.

EXECUTE privilege on-every SQL-invoked routine that is the subject routine of any <routipe
invocation>, <method invocation>, <static method invocation>, or <method reference> thaj
is contained in any <search condition> of DC.

—

The table/method privilege on every table T1 and every method M such that there is a <methpd
reference> MR contained in any <search condition> of DC such that T1 is in the scope of the
<value:expression primary> of MR and M is the subject routine of MR.

SELECT privilege on any column identified by a <column reference> contained in a <scalgr
subquery> that is equivalent to some <dereference operation> contained in any <search congli-
tion> of DC.

SELECT privilege WITH HIERARCHY OPTION on at least one supertable of the scoped
table of any <reference resolution> that is contained in any <search condition> of DC.

)

SELECT privilege on the scoped table of any <reference resolution> that is contained in con-
tained in any <search condition> of DC.

SELECT privilege WITH HIERARCHY OPTION on at least one supertable of every typed
table identified by a <table reference> that simply contains an <only spec> and that is contained
in the <triggered SQL statement> of TR.
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0.21) For every domain descriptor DO included in S1, DO is said to be lost if the revoke destruction action
would result in A1 no longer having in its applicable privileges USAGE privilege on every character
set included in the data type descriptor included in DO.

0.22) For every table descriptor TD contained in S1, for every column descriptor CD included in TD, CD
is said to be lost if any of the following are true:

a)  The revoke destruction action would result in A1 no longer having in its applicable privileges
USAGE privilege on any character set included in the data type descriptor included,in €D.

b)  The revoke destruction action would result in A1 no longer having in its applicableprivileges
USAGE privilege on any user-defined type UDT such that a data type descriptor included ip
CD describes a type that is usage-dependent on UDT.

c)  The name of the domain DN included in CD, if any, identifies a lost domain descriptor and the
revoke destruction action would result in A1 no longer having in its-applicable privileges
USAGE privilege on any character set included in the data type.descriptor of the domain
descriptor of DN.

0.23) For every SQL-client module MO, let G be the <module authorization identifier> that owns MO.
MO is said to be lost if the revoke destruction action would«esult in G no longer having in its
applicable privileges USAGE privilege on the character set referenced in the <module character get
specification> of MO.

0.24) For every user-defined type descriptor DT includedin S1, DT is said to be abandoned if any of the
following are true:

a)  The revoke destruction action would ¥esult in A1 no longer having in its applicable privileges
USAGE privilege on any user-defined type UDT such that a data type descriptor included ip
DT describes a type that is usage-dependent on UDT.

b)  The revoke destruction actionwould result in A1 no longer having in its applicable privileges
the UNDER privilege on;any user-defined type that is a direct supertype of DT.

0.25) S1 is said to be lost if the revoke destruction action would result in A1 no longer having in its applli-
cable privileges USAGEprivilege on the default character set included in the S1.

0.26) For every collationdescriptor CN contained in S1, CN is said to be impacted if the revoke destructipn
action would result'in A1 no longer having in its applicable privileges USAGE privilege on the col-
lation whose name is contained in the <existing collation name> of CN.

0.27) For every character set descriptor CSD contained in S1, CSD is said to be impacted if the revoke
destrugction action would result in A1 no longer having in its applicable privileges USAGE privilege
onthe collation whose name is contained in CSD.

0.28)-For every descriptor included in S1 that includes a data type descriptor DTD, DTD is said to be
impacted if the revoke destruction action would result in A1 no longer having in its applicable pri
leges USAGE privilege on the collation whose name is included in DTD.

0.29) Let RD be any routine descriptor with an SQL security characteristic of DEFINER that is included
in S1. RD is said to be abandoned if the revoke destruction action would result in A1 no longer having
in its applicable privileges all of the following:

a) EXECUTE privilege on the SQL-invoked routine that is the subject routine of any <routine
invocation>, <method invocation>, <static method invocation>, or <method reference> that
is contained in the <routine body> of RD.
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b)

SELECT privilege on at least one column of each table identified by a <table reference> con-
tained in a <query expression> simply contained in a <cursor specification>, an <insert state-
ment>, or a <merge statement> contained in the SQL routine body of RD.

SELECT privilege on at least one column of each table identified by a <table reference> con-
tained in a <table expression> or <select list> immediately contained in a <select statement:

d)

f)

9)

h)

)

K)

single row> contained in the SQL routine body of RD.

SELECT privilege on at least one column of each table identified by a <table referen¢e>con-
tained in a <search condition> contained in a <delete statement: searched>, an <update state-
ment: searched>, or a <merge statement> contained in the SQL routine body ofRD.

SELECT privilege on at least one column of each table identified by a <table-reference> con-
tained in a <value expression> simply contained in an <update source>©t-dn <assigned row>
contained in the SQL routine body of RD.

SELECT privilege on at least one column identified by a <column réference> contained inja
<search condition> contained in a <delete statement: searched>,-an <update statement:
searched>, or a <merge statement> contained in the <SQLcroutine body> of RD.

SELECT privilege on at least one column identified hy,a-<column reference> contained infa
<value expression> simply contained in an <update source> or an <assigned row> containgd
in the SQL routine body of RD.

INSERT privilege on each column
Case:

i) Identified by a <column name> contained in the <insert column list> of an <inser
statement> or a <mergestatement> contained in the SQL routine body of RD.

i) Of the table identified by the <table name> immediately contained in an <insert
statement> that does not contain an <insert column list> and that is contained in t
SQL routine bady of RD.

=

e

iii) Of the table identified by the <target table> immediately contained in a <merge
statement> that contains a <merge insert specification> and that does not contain @n
<inSert column list> and that is contained in the SQL routine body of RD.

UPDATE privilege on each column whose name is contained in an <object column> containgd
in either'an <update statement: positioned>, an <update statement: searched>, or a <merge
statement> contained in the SQL routine body of RD.

DELETE privilege on each table whose name is contained in a <table name> contained in
either a <delete statement: positioned> or a <delete statement: searched> contained in the SQL
routine body of RD.

USAGE privilege on each domain, collation, character set, transliteration, and sequence gengr-

86

Ator WHOSE TTarTTe 1S contaimed i the SQLToutine tody of RD:

USAGE privilege on each user-defined type UDT such that a declared type of any SQL
parameter, returns data type, or result cast included in RD is usage-dependent on UDT.

USAGE privilege on each user-defined type UDT such that some <data type> contained in the
SQL routine body of RD is usage-dependent on UDT.
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n)  The table/method privilege on every table T1 and every method M such that there is a <method
reference> MR contained in the SQL routine body of RI such that T1 is in the scope of the
<value expression primary> of MR and M is the subject routine of MR.

0) SELECT privilege on any column identified by a <column reference> contained in a <scalar
subquery> that is equivalent to a <dereference operation> contained in any of the following:

i) A <query expression> simply contained in a <cursor specification>, an <insert-stafe-
ment>, or a <merge statement> contained in the <SQL routine body> of RD.

i) A <table expression> or <select list> immediately contained in a <select statement:
single row> contained in the <SQL routine body> of RD.

iii) A <search condition> contained in a <delete statement: searched>;'an <update stafe-
ment: searched>, or a <merge statement> contained in the <SQL routine body> of
RD.

iv) A <value expression> contained in an <update source>0f-an <assigned row> contained
in the <SQL routine body> of RD.

p) SELECT privilege WITH HIERARCHY OPTION on,at least one supertable of the scoped
table of any <reference resolution> that is containedir.any of the following:

i) A <query expression> simply containgd-in‘a <cursor specification>, an <insert stafe-
ment>, or a <merge statement> contained in the SQL routine body of RD.

i) A <table expression> or <selectlist> immediately contained in a <select statement:
single row> contained in the’SQL routine body of RD.

iii) A <search condition> contained in a <delete statement: searched>, an <update stafe-
ment: searched>, or a.<merge statement> contained in the SQL routine body of RP.

iv) A <value expression> simply contained in an <update source> or an <assigned row>
contained in the,;SQL routine body of RD.

gq) SELECT privilege on the scoped table of any <reference resolution> that is contained in any
of the following;

i) AEquery expression> simply contained in a <cursor specification>, an <insert stafe-
ment>, or a <merge statement> contained in the <SQL routine body> of RD.

i) A <table expression> or <select list> immediately contained in a <select statement:
single row> contained in the <SQL routine body> of RD.

iii) A <search condition> contained in a <delete statement: searched>, an <update stafe-
ment: searched>, or a <merge statement> contained in the <SQL routine body> of
RD.

iv) A <value expression> contained in an <update source> or an <assigned row> contained
in the <SQL routine body> of RD.

r)  SELECT privilege WITH HIERARCHY OPTION on at least one supertable of every typed
table identified by a <table reference> that simply contains an <only spec> and that is contained
in the <SQL routine body> of RD.

0.30) For every table descriptor TD included in S1, for every column descriptor CD included in TD, CD
is said to be contaminated if CD includes one of the following:
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a) A user-defined type descriptor that describes a supertype of a user-defined type described by

an abandoned user-defined type descriptor.

b)  Areference type descriptor that includes a user-defined type descriptor that describes a superty,
of a user-defined type described by an abandoned user-defined type descriptor.

pe

1]

c)—Acottectiontypedescriptor-thatinctudesauser-defimed-typedescriptor that describes =
supertype of a user-defined type described by an abandoned user-defined type descripter.

d)  Acollection type descriptor that includes a reference type descriptor that includes a user-defin
type descriptor that describes a supertype of a user-defined type described by an abandoned
user-defined type descriptor.

0.31) If RESTRICT is specified, and there exists an abandoned privilege descriptor,-abandoned view,
abandoned table constraint, abandoned assertion, abandoned domain constraift, lost domain, lost
column, lost schema, or a descriptor that includes an impacted data type descriptor, impacted collatic

descriptor, or abandoned routine descriptor, then an exception condition-is raised: dependent privile
descriptors still exist.

0.32) If CASCADE is specified, then the impact on an SQL-client madule that is determined to be a g
module is implementation-defined.

.8 Grantor determination

Rationale: Inappropriate reference to run-timevalues in Syntax Rules.

Insert the following new Subclause:

12.8 Grantor determination

Function

Determine the granter of a privilege or role authorization, or the intended owner of a role.

Syntax Rules

None.

impacted character set, abandoned user-defined type, forsaken columpn descriptor, forsaken domajin

D
o

n,

ge

St

Access Rules

88

None.

General Rules

1) Let G be the GRANTOR specified in an application of this Subclause.
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2)  The grantor A is derived from G as follows.

Case:

a) IfGisOMITTED, then

Case:
i) If there is a current user identifier, then A is the current user identifier.
i) Otherwise, A is the current role name.
b)  If Gis CURRENT_USER, then
Case:
i) If there is no current user identifier, then an exception condition is raised: invalid
grantor.
i) Otherwise, A is the current user identifier.
c) If Gis CURRENT_ROLE, then
Case:
i) If there is no current role name, then an‘exception condition is raised: invalid grantor.
i) Otherwise, A is the current role name.

None.

Conformance Rules

18 SQL -client modules

18.4 Callstoan<externally-invoked procedure>

1.| RationaléxChange of terminology.

Inc'Syntax Rule 2) €), enhance the definition of the SQLSTATES_CODES package with:

2\
<)
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NO_DATA_NO_ADDITIONAL_RESULT_ SETS_RETURNED:
constant SQLSTATE_TYPE :="02001";
WARNING_RESULT _SETS_RETURNED:
constant SQLSTATE_TYPE := "0100C'";
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13.5 <SQL procedure statement>

1. Rationale: Clarification.

Insert the following note after General Rule 1):

NOTE 350.1 — S is not necessarily an <SQL procedure statement>.

2.| Rationale: Clarify when constraints are checked, trigger execution contexts are created and AETER triggers
are processed.

Insert the following General Rule:

2.1) The current trigger execution context CTEC, if any, is preserved and new, trigger execution contekt
NTEC is created with an empty set of state changes SSC.

3.| Rationale: Rule associating statement with transaction is redundant.

Delete General Rule 4) a) iii) 3).

4. Rationale: Detailing the properties of a new transaction is‘not needed.
Replace General Rule 4) a) iii) 4) with:

4)

i)

—t

4)  If no SQL-transaction is active for the SQL-agent and S is an SQL-statemen
that implicitly initiates SQL-transactions, then an SQL-transaction is initiatad.
The SQL-client module that contains S is associated with the SQL-transactign.

5. Rationale: Rule associating statement with transaction is redundant.

Delete General Rule Rule 4) b) i).

6. Rationale:Betailing the properties of a new transaction is not needed.

Replace General Rule 4) b) ii) with:

4)

7

b)

i) If no SQL-transaction is active for the SQL-agent and S is an SQL-statement that
implicitly initiates SQL-transactions, then an SQL-transaction is initiated.
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7. Rationale: Clarify when constraints are checked, trigger execution contexts are created and AFTER triggers
are processed.

Insert the following General Rules:

41) Forevery referential constraint descriptor RCD whose mode is immediate the General Rules of
Subclause 11.8, “<referential constraint definition>", are applied.

=}

4.2) For every state change DSC in SSC whose trigger event is DELETE, let DSOT be the set of transitions
in DSC and let DBT be the subject table of DSC. Each row that is marked for deletion from DBT]is
deleted from DBT.

4.3) Case:

a) If, for some constraint C, the constraint mode of C in the current SQL=session is immediate
and a control <search condition> included in CD evaluates to Falsesthen an exception is raisqd:
integrity constraint violation.

is

NOTE 350.1 — This rule implies a re-evaluation of the control <search condition>s of referential constraints. Th
is needed to cater for

a) referential constraints specifying NO ACTION and
b) referential constraints that are not satisfied after application of SET DEFAULT.

b)  Otherwise, the Syntax Rules and General Rules of Subclause 14.26, “Execution of AFTER
triggers”, are applied with SSC as the SE¥ OF STATE CHANGES.

4.4) NTEC, together with all of its contents, is destroyed and CTEC, if present, is restored to become the
current trigger execution context.

8.| Rationale: Distinguish properly between atomic statements and non-atomic ones.
Replace GR 5) a) ii) with:
5)

i) If.S is an atomic SQL-statement, then all changes made to SQL-data or schemas by
the execution of S are canceled.

NOTE 350.2 — Atomic and non-atomic SQL-statements are defined in Subclause 4.33.5, “SQL-statemgnt
atomicity and statement execution contexts”.

9. Rationale: Distinguish properly between atomic statements and non-atomic ones.

Replace GR 5) b) ii) 1) with:

5)
b)

1) IfSisanatomic SQL-statement, then all changes made to SQL-data or schemas
by the execution of S are canceled.
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NOTE 350.3 — Atomic and non-atomic SQL-statements are defined in Subclause 4.33.5, “SQL-
statement atomicity and statement execution contexts”.

11)

13)

16)

18)

14.1 <declare cursor>

1.| Rationale: An updatable cursor must have only one leaf underlying table that is one-to-one.

Replace Syntax Rule 11) with:

2.| Rationale: An updatable cursor must have only one leaf underlying table that is one-to-one.

Replace Syntax Rule 13) with:

3.| Rationale: Clarify the specifications concertying dynamic result sets.

Replace Syntax Rule 16) with:

4.| Rationale: Clarify-the reference to sort table.

Replace Syntax Rule 18) e) with:

If an <updatability clause> of FOR UPDATE with or without a <celumn name list> is specified,
then INSENSITIVE shall not be specified, QE shall be updatable)iand QE shall have only one leaf
underlying table LUT such that QE is one-to-one with respect.to LUT.

If CS is updatable, then let LUTN be a <table-name> that references LUT. LUTN is an exposed <tak
or query name> whose scope is <updatability clause>.

e

If WITH RETURN is spécified, then the cursor specified by the <cursor specification> is a with-
return cursor.

NOTE 354 — “with{return cursor” is defined in Subclause 3.1.6, “Definitions provided in Part 2”.

e) ST issaid to be the sort table of CS.

5. Rationale: Cursor ordering is specified in Subclause 10.10, ““<sort specification list>"".

Replace General Rule 2) with:

2)

92

If an <order by clause> is specified, then the ordering of rows of the result is determined by the the
General Rules of Subclause 10.10, “<sort specification list>". The result table specified by the
<cursor specification> is the sort table of CS with all extended sort key columns (if any) removed.
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6. Rationale: SQL-92 compatability.
Insert the following Conformance Rule:

9)  Without Feature T111, “Updatable joins, unions and columns”, in conforming SQL language, if
EQOR UPDATE s specified then QE shall bhe simply updatable

14.2 <open statement>

1.| Rationale: Factor out what is common to all cursors.
Replace all the General Rules with:

1)  The General Rules of Subclause 14.28, “Effect of opening a cursor”, afe applied with CR as CURSOR.

14.3 <fetch statement>

1.| Rationale: Factor out what is common to all cursors.
Replace General Rules 2), 3), 4), and 5) with:

2)  The General Rules of Subclause 14.29;<Determination of the current row of a cursor”, are appligd
with CR as CURSOR and <fetch orieptation> as FETCH ORIENTATION.

14.4 <close statement>

1.| Rationale: Clarification ofthe method of identification of dynamic objects.
Insert the following'Syntax Rule:

1)  Let CR be'the cursor identified by <cursor name>.

2.| Rationale; Clarification of the method of identification of dynamic objects.

Delete General Rule 1).

3. Rationale: Factor out what is common to all cursors.
Replace General Rules 2), 3), 4), and 5) with:

2)  The General Rules of Subclause 14.30, “Effect of closing a cursor”, are applied with CR as CURSOR.
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14.6 <delete statement: positioned>

1. Rationale: An updatable cursor has only one leaf underlying table that is one-to-one.

Replace Syntax Rule 1) with:

1)

4)

Let CR be the cursor denoted by the <cursor name>. CR shall be an updatable cursor.

2.| Rationale: An updatable cursor has only one leaf underlying table that is one-to-one.

Replace Syntax Rule 4) with:

Let T be the simply underlying table of CR. T is the subject table of the <delete statement: positioneq
Let LUT be the leaf underlying table of T such that T is one-to-one with'respect to LUT.

3.| Rationale: Move the rule that deletes rows from base tables to the correetyplace.

9)

a)

Replace General Rule 9) a) with:

If LUT is a base table, then:

i)

i)

Case:

1)  If <target table> specifies ONLY, then LUT is identified for deletion processi
without subtables:

2)  Otherwise, LUT is identified for deletion processing with subtables.

NOTE 364"ldentifying a base table for deletion processing, with or without subtables, is 3
implementation-dependent mechanism.

The General Rules of Subclause 14.16, “Effect of deleting rows from base tables™
are applied.

4.| Rationale: Move the rule that deletes rows from base tables to the correct place.

Delete Generdl Rule 10).

14.7 -<delete statement: searched>

>,

9

1. Rationale: Move the rule that deletes rows from base tables to the correct place.

Replace General Rule 7) a) with:

7)

94

a)

If T is a base table, then:
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i) Case:

1)  If <target table> specifies ONLY, then T is identified for deletion processing
without subtables.

2)  Otherwise, T is identified for deletion processing with subtables.

NOTE 367 — Identifying a base table for deletion processing, with or without subtables, is gn
implementation-dependent mechanism.

i) The General Rules of Subclause 14.16, “Effect of deleting rows from base tables”}
are applied.

2.| Rationale: Move the rule that deletes rows from base tables to the correct place.

Delete General Rule 8).

3.| Rationale: Clarify when deletions are effected.

Delete General Rule 11).

4.| Rationale: Delete spurious rule.

Delete General Rule 12).

5. Rationale: Correct the definition of when no deletions-occur.
Replace General Rule 13) with:

13) If no rows are marked for deletiony-then a completion condition is raised: no data.

6. Rationale: SQL-92 compatability.
Insert the following Conformance Rule:
2)  Without Feature T111, “Updatable joins, unions and columns”, conforming SQL language shall rjot

contain a <delete statement: searched> that contains a <target table> that identifies a table that is not
simply updatable.

14.8 <insert statement>

1.L_Rationale: Make the rule for an ir‘lnnfity column with GENERATED BY DEFAULT npfinn

Replace Syntax Rule 11) with:

11) Case:
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a)

b)

If some underlying column of a column referenced by a <column name> contained in <insert
column list> is a system-generated self-referencing column or a derived self-referencing column,
then <override clause> shall be specified.

If for some n, some underlying column of the column referenced by the <column name> CN
contained in the n-th ordinal position in <insert column list> is an identity column whose

d)

descriptor includes an indication that values are always generated, then

Case:
i)
i)

i)

NOTE 379 — The preceding subrules do not cover all possibiliti€sf their parent subrule. The remaining possilyil-

If <from subquery> is specified, then <override clause> shall be specified:

If any <contextually typed row value expression> simply contained in the <contextua
typed table value constructor> is a <row value special case>, thém<override claus
shall be specified.

If the n-th <contextually typed row value constructor element> simply contained i
any <contextually typed row value constructor> simply‘¢ontained in the <contextua
typed table value constructor> is not a <default specification>, then <override claus
shall be specified.

ities are where <default clause> is specified for every identity-eolumn, in which case it is immaterial whether
<override clause> is specified or not.

If for some n, some underlying column of theicolumn referenced by the <column name> C
contained in the >n-th ordinal position in/<insert column list> is an identity column whose,
descriptor includes an indication that values are generated by default, then if <override claus
is specified, then <override clause>.shall specify OVERRIDING SYSTEM VALUE.

Otherwise, <override clause> shall'not be specified.

Rationale: Add the description that identity column and self-referencing column cease to be marked as
unassigned. Make the ruledor an identity column with GENERATED BY DEFAULT option.

Replace General Rule 7) d) with:

7)

d)

For every C; for which one of the following conditions is true:

C; is not marked as unassigned and no underlying column of C; is a self-referenci
column.

Some underlying column of C;j is a user-generated self-referencing column.

Some underlying column of C; is a self-referencing column and OVERRIDING

ly

p>

>

ly

p>

N

96

SYSTEM VALUE is clnnr‘ifipd

Some underlying column of C; is an identity column and i-th column of R is not

derived from <default specification> and OVERRIDING SYSTEM VALUE is
specified.
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V) Some underlying column of C; is an identity column whose descriptor includes an

indication that values are generated by default and neither OVERRIDING SYSTEM
VALUE is specified nor is the i-th column derived from <default specification>.

the General Rules of Subclause 9.2, “Store assignment”, are applied with C; and SV; as TARGET

and SOURCE, rpqlnnr'ri\/ply (‘; isho Inngnr marked as um«ignpd

3.| Rationale: Move the rule that inserts into base tables to the correct place.
Replace General Rule 8) a) with:
8)

a) If Tis abase table, then:

i) T is identified for insertion of source table S.

NOTE 374 — Identifying a base table for insertion of a source table is an implementation-dependen
operation.

—

i) The General Rules of Subclause 14.19, “Efféet of inserting tables into base tables
are applied.

4.| Rationale: Move the rule that inserts into base tables to the\correct place.

Delete General Rule 9).

5.| Rationale: SQL-92 compatability.
Insert the following Conformance Rule!
5)  Without Feature T111, “Updatable joins, unions and columns”, conforming SQL language shall rjot

contain an <insert statement> that contains an <insertion target> that identifies a table that is not
simply updatable.

14.9 <merge statement>

1.| Rationale-Make the rule for an identity column with GENERATED BY DEFAULT option.

Replace Syntax Rule 12) with:

12) Case:

a)  If some underlying column of a column referenced by a <column name> contained in <insert
column list> is a system-generated self-referencing column or a derived self-referencing column,
then <override clause> shall be specified.

b)  If for some n, some underlying column of the column referenced by the <column name> CN
contained in the n-th ordinal position in <insert column list> is an identity column whose
descriptor includes an indication that values are always generated, then
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Case:

i) If <from subquery> is specified, then <override clause> shall be specified.

i) If any <contextually typed row value expression> simply contained in the <contextually
typed table value constructor> is a <row value special case>, then <override clause>
strattbe-specified:

iii) If the n-th <contextually typed row value constructor element> simply contaited in

any <contextually typed row value constructor> simply contained in the <contextua|ly
typed table value constructor> is not a <default specification>, then <override claus¢>
shall be specified.

c)  If for some n, some underlying column of the column referenced by the-<¢olumn name> CN
contained in the n-th ordinal position in <insert column list> is an identity column whose
descriptor includes an indication that values are generated by default; then if <override clausg>
is specified, then <override clause> shall specify OVERRIDING USER VALUE.

d)  Otherwise, <override clause> shall not be specified.
2.| Rationale: Move the rules that update base tables to their correct places.
Replace General Rule 6) a) vi) 1) with:

6)

Vi)

1) If T is abase table, then:

A) Cage:

)i If <target table> specifies ONLY, then T is identified for
replacement processing without subtables with respect to objgct
columns CL.

1)) Otherwise, T is identified for replacement processing with sup-

tables with respect to object columns CL.

NOTE 380 — Identifying a base table for replacement processing, with or
without subtables, is an implementation-dependent mechanism. In general
though not here, the list of object columns can be empty.

B) The General Rules of Subclause 14.22, “Effect of replacing rows in bgse
tables”, are applied.

" 1 ) loetlaat (D folo b ere—tm—tlams P |
3. ROI.LIUI IdiC. rV‘IUVC LTE TUICS Ulal Upualt Uast lavlics U UITIT CUTTELL PIalts.

Delete General Rule 6) a) vii).
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4. Rationale: Add the description that identity column and self-referencing column cease to be marked as
unassigned. Make the rule for an identity column with GENERATED BY DEFAULT option.

Replace General Rule 6) b) iv) 4) with:

B)

7

b)

iv)
4)

For every C; for which one of the following conditions is true:

A)

B)
C)

D)

E)

the General Rulesf Subclause 9.2, “Store assignment”, are applied with C
and SVj as TARGET and SOURCE, respectively. C; is no longer marked as
unassigned.

5.| Rationale: Move the rules that update base tables to their correct places.

Replace General Rule 6) b) vii) 1) with:

C; is not marked as unassigned and no underlying column_of C; is a se
referencing column.

Some underlying column of C; is a user-generated-self-referencing colun

Some underlying column of C; is a self-referericing column and OVES
RIDING SYSTEM VALUE is specified:

Some underlying column of C; is an identity column and i-th column

R is not derived from <default specification> and OVERRIDING SY S
TEM VALUE is specified.

Some underlying column of C; is an identity column whose descriptof

includes an indication that values are generated by default and neither
OVERRIDING SYSTEM VALUE is specified nor is the i-th column
derived from <default specification>.

f-

Of

© ISO/IEC 2007 — All rights reserved

6)
b)
Vik)
1) If T is abase table, then:

A) T is identified for insertion of source table S.
NOTE 382 — Identifying a base table for insertion of a source table is an implementati
dependent operation.

B)  The General Rules of Subclause 14.19, “Effect of inserting tables into

base tables”, are applied.
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6.

Rationale: Move the rules that update base tables to their correct places.

Delete General Rule 6) b) viii).

Rationale: SQL-92 compatability.

14

.10 <update statement: positioned>

100

Insert the following Conformance Rule:

5)  Without Feature T111, “Updatable joins, unions and columns”, conforming SQL language shall 11

contain a <merge statement> that contains a <target table> that identifies a table that is not simply

updatable.

Rationale: An updatable cursor has only one leaf underlying table that iS\one-to-one.
Replace Syntax Rules 1) and 2) with:

1)  Let CR be the cursor denoted by the <cursor name>..CR shall be an updatable cursor.

2)  Let TU be the simply underlying table of CR. TU is’‘the subject table of the <update statement:
positioned>. Let LUT be the leaf underlying table of T such that T is one-to-one with respect to LU

Rationale: Correct the definition of the correspofidence between a row of the cursor and a row in a base
table.

Replace General Rule 14) with:

14) Let R1 be the candidate new-row and let R be the current row of CR. Exactly one row TR in T, su
that the value of each fiéld'in R that is derived from one or more fields in TR is identical to the co
responding value derived from the same one or more fields in TR, is identified for replacement in
The current row R 0f CR is replaced by R1. Let TR1 be a row consisting of the fields of R1 and th

fields of TR that have no corresponding fields in R1, ordered according to the order of their corret

sponding columns in T. TR1 is the replacement row for TR and
{ ( TR-TRL ) }

is the replacement set for T.

Rationale: Move the rule that updates base tables to the correct place.

ot

T.

-

e

Replace General Rule 15) a) with:

15)
a) If LUT is a base table, then:

i) Case:

1) If <target table> specifies ONLY, then LUT is identified for replacement pro-

cessing without subtables with respect to object columns CL.
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2)  Otherwise, LUT is identified for replacement processing with subtables with
respect to object columns CL.
NOTE 388 — Identifying a base table for replacement processing, with or without subtables, is

an implementation-dependent mechanism. In general, though not here, the list of object columns
can be empty.

) The General Rules of Subclause 14.22, “Effect of replacing rows In base tables’, gre
applied.

4.| Rationale: Move the rule that updates base tables to the correct place.

Delete General Rule 16).

14.11 <update statement: searched>

1.| Rationale: Move the rule that updates base tables to the correct place:
Replace General Rule 13) a) with:

13)
a) If Tis abase table, then:
i) Case:

1) If <target table> speeifies ONLY, then T is identified for replacement processing
without subtables with respect to object columns CL.

2)  Otherwise,F is identified for replacement processing with subtables with respgct
to objectiecolumns CL.

NOTE 393 — Identifying a base table for replacement processing, with or without subtables] is
an.implementation-dependent mechanism. In general, though not here, the list of object colunjns

can be empty.

i) The General Rules of Subclause 14.22, “Effect of replacing rows in base tables”, gre
applied.

2.| Rationale: Mevethe rule that updates base tables to the correct place.

Delete General Rule 14).

3.| . Rationale: SQL-92 compatability.

Insert the following Conformance Rule:
2)  Without Feature T111, “Updatable joins, unions and columns”, conforming SQL language shall not

contain an <update statement: searched> that contains a <target table> that identifies a table that is
not simply updatable.
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14.16 Effect of deleting rowsfrom basetables

Rationale: Clarify when constraints are checked, trigger execution contexts are created and AFTER triggers
are processed.

1.

3)  Let SSC be the set of state changes in the current trigger execution context.

4)  Forevery table T in TT, for every table ST that is a supertable of T or, unless T is identified for

.17 Effectiof deleting somerowsfrom a derived table

Replace General Rules 3) and 4) with:

deletion processing with subtables, a subtable of T,
Case:

a) Ifastate change SC exists in SSC with subject table ST and trigger\event DELETE, then one
copy each of every row of ST that is identified for deletion in ST is-added to the set of transitiops
of SC.

b)  Otherwise, a state change SC is added to SSC as follows:

i) The set of transitions of SC consists of one'\copy each of every row of ST that is
identified for deletion in ST.

i) The trigger event of SC is DELETE.

iii) The subject table of SC is ST.

iv) The column list of SC is empty.

V) The set of statement-level triggers for which SC is considered as executed is emptyy.

vi) The set of row-leveltriggers consists of each row-level trigger that is activated by

SC, paired withsthe empty set (of rows considered as executed).

Rationale: Clarify when constraints are checked, trigger execution contexts are created and AFTER trigggrs
are processed.

Delete General Rules 7), 8), 9), and 10).

102

Ratignale: Move the rule specifying deletions from base tables to the correct place.
Insert-thefeHewing-General-Rule:
2)

c)

iv.1) The General Rules of Subclause 14.16, “Effect of deleting rows from base tables”,
are applied.
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14.19 Effect of inserting tablesinto base tables

®

Rationale: Clarify when constraints are checked, trigger execution contexts are created and AFTER triggers

are processed.

Replace General Rule 1) with:
1)
a) Let SSC be the set of state changes in the current trigger execution context.

Rationale: Clarify when constraints are checked, trigger execution contexts are createcrand AFTER trigge
are processed.

Replace General Rule 3) with:

3)  For every base table BT that is identified for insertion,
Case:

a) Ifastate change SC exists in SSC with subject table/ST and trigger event INSERT, then the
rows in the source table for BT are added to thé\set of transitions of SC.

b)  Otherwise, a state change SC is added to 8SC"as follows:

i) The set of transitions of SC €onsists of the rows in the source table for BT.

i) The trigger event of SC4UsJINSERT.

iii) The subject table ofSC is BT.

iv) The column list:of SC is empty.

V) The set of statement-level triggers for which SC is considered as executed is empt
Vi) The.set;of row-level triggers consists of each row-level trigger that is activated by

SC; paired with the empty set (of rows considered as executed).

Rationale: Clarify-when constraints are checked, trigger execution contexts are created and AFTER trigge
are proeessed.

Delete NOQFE 402.

Ratignale: Clarify when constraints are checked, trigger execution contexts are created and AFTER trigge

are processed.

Delete General Rule 5) ¢).

Rationale: Clarify when constraints are checked, trigger execution contexts are created and AFTER triggers

are processed.

Delete General Rule 6) and NOTE 403.
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6.

Rationale: Clarify when constraints are checked, trigger execution contexts are created and AFTER triggers
are processed.

Delete General Rule 7).

14.20 Effect of inserting a tableinto a derived table.

14.21 Effect of inserting a tableinto a viewed table

Rationale: Move the rule specifying insertions to base tables to the correct place.
Insert the following General Rule:

2)
b)

iv.1) The General Rules of Subclause 14.19, “Effect ofiinserting tables into base tables
are applied.

1.| Rationale: Correction to processing of WITH CHECK/OPTION.
Replace General Rules 2) and 3) with:
2) Case:
a) If TD indicates WITH.€HECK OPTION, then:
i) Case:
1) ~~H TD specifies LOCAL, then let VD be a view descriptor derived from TD Qy
removing the WITH CHECK OPTION indication.
2)  Otherwise, let VD be a view descriptor derived from TD as follows:
A) The WITH CHECK OPTION indication is removed.
B) Every reference contained in QE to an underlying table UV of QE that]is
a viewed table is replaced by a reference to a view whose descriptor is
identical to that of UV except that WITH CASCADED CHECK OPTION
is indicated.
i) The General Rules of this Subclause are applied with S as SOURCE and the view
described by VD as TARGET.
iii) If the result of
EXISTS ( SELECT * FROM S
EXCEPT ALL
SELECT * FROM T )
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is True, then an exception condition is raised: with check option violation.

b)  Otherwise, the General Rules of Subclause 14.20, “Effect of inserting a table into a derived
table”, are applied, with S as SOURCE and QE as TARGET.

14.22 Effect of replacing rowsin base tables

1.| Rationale: Clarify when constraints are checked, trigger execution contexts are created and AR TER trigggrs
are processed.

Replace General Rules 4) and 5) with:

4)  Let SSC be the set of state changes in the current trigger execution contéxt.

5)  For every table ST that is identified for replacement processing, let-TL be the set consisting of thg
names of the columns of ST. For every subset STL of TL such thatyeither STL is empty or the inte
section of STL and OC is not empty:

-
1

@D
0

a) If some column IC of T is the identity column of ST then, for each row identified for replag
ment in ST whose site ICS corresponding to IC iS-marked as unassigned:

—

i) Let NV be the result of applying the-General Rules of Subclause 9.21, “Generatio
of the next value of a sequence.generator”, with the sequence descriptor included jn
the column descriptor of 1C as"SEQUENCE.

Case:
1)  Ifthe declared-type of IC is a distinct type DIST, then let ICNV be DIST (NY}).
2)  Otherwise; et ICNV be NV.

i) The General Rules of Subclause 9.2, “Store assignment”, are applied with ICS as
TARGETand ICNV as VALUE.

b)  Allsites in ST.that are marked as unassigned cease to be so marked.

c) Case:

i) If a state change SC exists in SSC with subject table ST, trigger event UPDATE, and
column list STL, then the row pairs formed by pairing each row identified for
replacement in ST with its corresponding replacement row are added to the set of
transitions of SC.

i) Otherwise, a state change SC is added to SSC as follows:

~

1) The set of transitions of SC consists of row Innirc formed h\j/ Ir';r-uiring each roy
identified for replacement in ST with its corresponding replacement row.

2)  The trigger event of SC is UPDATE.
3)  The subject table of SC is ST.
4)  The column list of SC is STL.
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1.

1.

5)  The set of statement-level triggers for which SC is considered as executed is

empty.

6)  The set of row-level triggers consists of each row-level trigger that is activated

by SC, paired with the empty set (of rows considered as executed).

.23 Effect of replacing somerowsin a dexived table

.24 Effectiof replacing somerowsin aviewed table

Rationale: Clarify when constraints are checked, trigger execution contexts are created and AFTER trigge
are processed.

Delete General Rule 9).

Rationale: Clarify when constraints are checked, trigger execution contexts are created @nd’AFTER trigge
are processed.

Delete General Rule 10) and NOTE 404.

Rationale: Clarify when constraints are checked, trigger execution contexts.are created and AFTER trigge
are processed.

Delete General Rule 11).

Rationale: Move the rule that updates base tablerto the correct place.
Insert the following General Rule:
3)

c)

iv.1) The-General Rules of Subclause 14.22, “Effect of replacing rows in base tables”, g
applied.

Ratienale: Correction to processing of WITH CHECK OPTION.

Réplace General Rules 2) and 3) with:

106

2) Case:
a) If TD indicates WITH CHECK OPTION, then:

i) Case:
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