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Information technology — Database languages — SQL —

Part 2:
Foundation (SQL/Foundation)

TECHNICAL CORRIGENDUM 1

Foreword

1. Rationale Correct intent of this second edition.

Replace the gh paragraph with:

This second edition of ISO/IEC 9075-2, together with ISQ/TEC 9075-11:2003, cancels and replaces
ISO/IEC 9075-2:1999 and ISO/IEC 9075-5:1999, which-have been technically revised. It also
incorporates the Amendments ISO/IEC 9075-2:1999/Amd.1:2001 and

ISO/IEC 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.1:2003,-ISO/IEC 9075-2:1999/Cor.2:2003,

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

ISO/IEC 9075-5:1999/Cor.2:2003.

2. Rationale Remove incorrect reference to obsolete part.

In the 7\" paragraph, delete the 5™ bullet.
3 De€finitions, natations, and conventions

3.1 Definitions

3.1.6 ~Definitions provided in Part 2

1~ Rationdle Editorial.

Replace the definition of “assignable” with:

3161 assignable (of types, taken pairwise): The characteristic of a datatype 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).

© ISO/IEC 2005 - All rights reserved 1
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2. Rationale Restore the correct definition of “ assignment” .
Replace the definition of “assignment” with:

3162 assignment: The operation whose effect isto ensure that the value at asite T (known asthe

target) isidentical to agiven value S(known asthe source). Assignment isfrequently indicated
by the use of the phrase“Tissetto S’ or “thevalueof Tissetto S'.

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

3.1.6.15 identical (of apair of values): Indistinguishable, in the sensethat it isimpossible, by any
means specified in |SO/IEC 9075, to detect any difference between them. For the full definition,
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 over
by that cursor.

3.1.6.29.2 result set sequence: A sequence of returnedresult sets.

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

3.1.6.42.1 with-return cursor: A cursorthat, when opened, creates aresult set that is capable of
becoming areturned result set> The WITH RETURN option of <declare cursor> and <allocate
cursor statement> specifi€s a with-return cursor.

A Concepts

41.13 Columns;fields and attributes

1. Rationale Missing itemin the column descriptor.

Inthe 61 paragraph, insert the following item to the list of itemsin a column descriptor:

— Anindication of whether C IS updatable or not.

2 © ISO/IEC 2005 — All rights reserved
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4.14 Tables

4142 Types of tables

1. Rationde Editorial.

Replace the 1% paragraph with:

A tableis either abase table, aderived table, atransient table, or aviewed table. A basetableis either a
persistent base table, aglobal temporary table, acreated local temporary table, or adeclared local temporar
table.

T~

2. Rationale Delete obsolete reference to element type of a <query expressions".

Replace the 3" paragraph with:

A derived tableis atable derived directly or indirectly from ane-or more other tables by the evaluation of
a<query expression>.

3. Rationale Editorial.

Append the following text to the 4th paragraph:

Basetablesand views are identified by <tabple name>s. The same <table name>, initsfully qualified form
cannot be used for both a base table antga view.

4. 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 ip
a<view definition> is called a view component.

4.14.3 Tabledescriptors

1. {Rationale Track simple updatability in derived table descriptors.

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

— Anindication of whether the derived tableis ssmply updatable or not.

© ISO/IEC 2005 - All rights reserved 3
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4.17 Integrity constraints

4.17.1 Overview of integrity constraints

1. Rationale Every constraint descriptor isto 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 <searchreondition> that might
be contained in the SQL-statement whose execution brings the constraint descriptor into existence. The‘General Rulesfor the
SQL -statement in question specify the applicable <search condition> to be included in the constraint descriptor, in some cases
deriving it from a given <search condition>. For example, the syntax for table constraints allows uriversal quantification over the
rows of thetablein question to beimplicit; in the applicable <search condition> included in the deseriptor, that universal quantifi-
cation is made explicit, to allow for uniform treatment of all types of constraint.

4.17.2 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 has
aconstraint mode; if aconstraint is nondeferrable, then its constraint modeis awaysimmediate; otherwise,
itiseither immediate or deferred. Every constraint hasan initial constraint mode that specifiesthe constraint
mode for that constraint at the start of each SQL-transaction and immediately after definition of that con-
straint. If aconstraint is deferrable, then its constraint mode within the current SQL -transaction may be
changed (from immediate to deferred, or from deferred to immediate) by execution of a <set constraints
mode statement>.

The checking of aconstraint depends on its constraint mode within the current SQL -transaction. Whenever
an SQL -statement is exeguited, every constraint whose mode isimmediate is checked, at a certain point
after any changes toSQL-data and schemas resulting from that execution have been effected, to seeif it
issatisfied. A constraint is satisfied if and only if the applicable <search condition>sincluded in its
descriptor evalyates to True or Unknown. If any constraint is not satisfied, then any changes to SQL -data
or schemas resultting from executing that statement are canceled. (Seethe 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 adifferent SQL -
statefment. 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 SQL transaction.

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 2005 — All rights reserved


https://standardsiso.com/api/?name=377a6de7aaf3b38fe0622b2a96d98ffa

ISO/IEC 9075-2:2003/Cor.1:2005(E)

4.17.3 Table constraints

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

Replace the 18 paragraph with:

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 thetable in question isimplied.

A table congtraint is either aunique constraint, areferential constraint, or atable check constraint. A tablle
constraint descriptor is either a unique constraint descriptor, areferential constraint descriptor, or atablé
check constraint descriptor, respectively.

\174

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

Delete the 111" and 121" paragraphs

4.17.4 Domain constraints

1. Rationale Every constraint descriptor includes a <'search condition>, and clarify how domain constraints
are applied.

Replace the entire Subclause with:

A domain constraint isa constraint that is specified for adomain. Itisapplied to al columnsthat are based
on that domain, and to all values cast to that domain.

A domain constraint is described by adomain constraint descriptor. In addition to the components of everly
constraint descriptor, a doiain constraint descriptor includes:

—  Thetemplate <search condition> for the generation of domain constraint usage <search condition>s$.
— A possibly(empty set of domain constraint usages.

A domain constraint usage descriptor is created implicitly by the evaluation of a <column definition>
whose <data type or domain name> is a<domain name>. If C issuch acolumn and D isthe domain
identified by the <domain name>, then every domain constraint DC defined for D implies a domain cor
straint.usage, to the effect that each valuein C satisfies DC.

hraddition to the components of every constraint descriptor, adomain constraint usage descriptor includes:

—  The name of the applicable column.

— The applicable <search condition> that evaluates whether each value in C satisfies DC.

A domain congtraint is satisfied by SQL-dataif 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 2005 - All rights reserved 5
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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.

4175 Assertions

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

An assertion is a constraint whose descriptor is an independent schema component notincluded in any
table descriptor.

4.18 Functional dependencies

4.18.6 Known functional dependenciesin a <joined table>

1. Rationale Rulesfor inheriting funtional dependenciesin<joined table> were omitted.

Insert the following after the 5™ paragraph:

If A~ Bisaknown functional dependency inT1, CA isthe counterpart of Ain R, and CB isthe counterpart
of Bin R, then CA~ CB isaknown functional dependency in R when one of the following istrue:

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

If A~ Bisaknown functional dependency in T2, CAisthe counterpart of Ain R, and CB isthe counterpart
of Bin R, then CA ~» CB:is aknown functional dependency in R when one of the following is true:

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

4.18.15Known functional dependenciesin a <query expression>

L. “Rationale Remove incorrect reference to <joined table>.

Replace the 2" paragraph with:

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

6 © ISO/IEC 2005 — All rights reserved
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4.20 SQL-Schemas

1. Rationde Editorial.

5th

Replace the 5™ paragraph with:

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 name>s
of base tables and views defined in different schemas can have equivalent <identifier>s,

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

4.27 SQL-invoked routines

4.27.3 Execution of SQL-invoked routines

1. Rationdle The treatment of the authorization stack is incensistent with Subclauses 4.34.1.1 and 10.4.

Replace the 1%, 2" 37 4 5th 6t ang 7 paragraphs with:
When an SQL-invoked routine isinvoked, a capy of the current SQL-session context is pushed onto the
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 autherization identifiers”.

4.27.4 Routine descriptors

1. Rationale Change af terminol ogy.

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

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

2. <-Rationale An external routine does not have two authorization identifiers.

In the 13 paragraph, in the 151" bulleted item, delete the 5 bulleted subitem (“The external routine

authorization identifier ... ).
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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:

4.27.5 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 result-set'sequence RSS.
RSS consists of the result sets of with-return cursors opened by SP1 and remaining-open when SP1 ter-
minates, placed in the order in which those result sets are created during the execution of SP1.

NOTE 48.2 — If the same cursor is opened more than once during the execution of SP1, then jtisthelast opening that is considered
to create the result set, even if theresult set in question isidentical to that created by some earlier opening.

RSSisavailable, by executing a particular form of <allocate cursor statement>, only to the invoker INV of
SP1. If SPlisinvoked by an SQL-invoked procedure SP2, then INV is SP2. If SP1 isinvoked by an
externally-invoked procedure EIP, then INV is the SQL-client miedule containing EIP. Otherwise, RSSis
not available.

NOTE 48.3 — Only the immediate invoker is considered. For exampleyif/an externally-invoked procedure EIP executes a<call
statement> invoking an SQL-invoked procedure SIP3 that invokes SP1, then the result set sequence returned by SIP1isavailable
only to SP3, until either SP3 returns control to EIP or another,invecation of SP1 by SP3 is given before SP3 returns. There
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 aresult set sequence.

Theinvocation of SP1 by INV destroys any existing result set sequence that might have arisen from some
previous invocation of SP1 by INV. All result set sequences available to INV are destroyed when INV
terminates.

A returned result set consists of a sequence of rows called the constituent rows and aninitial cursor position.

The constituent rows and initial_¢ursor position of each returned result set RSin RSSare determined when
SP1returnsto INV. If thewith-return cursor C for RSis scrollable, then the constituent rows of RSare
those of the result set of €asit exists when SP1 terminates; otherwise, the constituent rows are as for
scrollable cursors, exceptthat rows preceding the current cursor position of C areexcluded. If Cisscrollable,
thentheinitial cursor position of RSisthe position of C when SP1 terminates; otherwise, theinitial cursor
position of RSisbefore the first row.

NOTE 48.4 —=The result set of C asit exists when SP1 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 setsthat may form aresult set sequence is specified by the
<dynamic result sets characteristic> contained in the <SQL-invoked routine> defining SP1. If the actual
humber of with-return cursors that remain open when SP1 returnsis greater than the maximum number
of returned result sets specified in the <dynamic result sets characteristic> clause, then awarning condition

ISraised. Tt 1s implementation-dependent whether or not result Sets whose positions are greater than that
maximum number are returned.
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432 Cursors

4.32.1 General description of cursors

1. Rationale Clarify definition of result sets.

Replace the 7 paragraph with:

A cursor in the open state identifies aresult 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 by ctause> that does
not specify the order of the rows completely, then the rows of the result set haveanlorder that is defined
only to the extent that the <order by clause> specifies an order and is otherwiseimplementati on-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 10" paragraph with:

A cursor is either updatable or not updatable. If FOR UPDATE OF is specified for the cursor, or if the
tableidentified by the cursor issimply updatable and FOR READ ONLY, SCROLL, and ORDER BY arg
not specified for the cursor, then the cursor is updatable; otherwise, the cursor is not updatable. The oper-
ations of update and delete are permitted for updatable cursors, subject to constraining Access Rules and
Conformance Rules.

4.32.2 Operationson and using cursors

1. Rationale Clarify definition of returned result sets.

Replace the 111"

paragraph with:

A <declare cursor>DC that specifies WITH RETURN defines awith-return cursor. The <cursor specifi-
cation> CR contained in DC defines areturned result set. A with-return cursor, if declared in an SQL-
invoked procedure and in the open state when the procedure returnsto itsinvoker, yields a returned result
set that €an'be accessed by the invoker of the procedure that generates it.

NOTE5B0.2 — Definitions of “returned result set” and “with-return cursor” are given in Subclause 3.1.6, “ Definitions provided
in Rart'2".
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4.33 SQL-statements

4.33.3 SQL -statements and SQL -data access indication

.

Rationaler All queriesread SQL data, not just <subquery>s.

Replace the 2" paragraph with:

The following SQL -statements possibly read SQL -data:

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

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

4.33.4 SQL-statementsand transaction states

Rationale SQL-transaction statements can initiate SQL-transactions.

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

Thefollowing SQL -statements are transaction-initiating SQL -statements, Thus, if thereisno current SQL -
transaction, and a statement of this class is exectited, then an SQL -transaction is initiated:

—  All SQL-schema statements
—  Thefollowing SQL-transaction statements:
. <start transaction statement>.
. <savepoint statement>.
. <commit statement>.
. <rollback statement>.
—  Thefallewing SQL-data statements:
. <open statement>.
. <close statement>.

. <fetch statement>.

10

v <setectstatement—simgterow=:
. <insert statement>.

. <delete statement: searched>.
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<merge statement>.

<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>.

—  Thefollowing SQL-dynamic statements

With the exception of <start transaction statement>, every transaction-initiating SQL -statement implicitl
initiatesa transaction if thereis no current SQL -transaction when it isexecuted, in which case the executiof
of the initiating statement isincluded in the initiated SQL-transaction. In the case of <start transaction
statement>, transaction initiation is the primary effect of executing the statement itself.

<describe input statement>;
<describe output statement>.
<allocate descriptor. statement>.
<deallocate descriptor statement>.
<get desctiptor statement>.

<set descriptor statement>.
<prepare statement>.

<deallocate prepared statement>.

VWhether or not an <execute immediale Stalement> 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 2005 - All rights reserved
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initiating SQL -statement, then the <execute immediate statement> or <execute statement> istreated asa
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.

B

— Al SQL-transaction statements except <start transaction statement>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.
—  Thefollowing 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.

Replace the final (6th) paragraph with:
If an <SQL control statement> causes the evaluation of a<query expression> and thereisno current SQL -
transaction, then an SQL-transaction is initiated before evaluation of the <query expression>.

4.34 Basic security model

1.34.1 Authorization identifiers

Retionale: Inappropriate angle-brackets, implementation-dependent mappings of user identifiers are of no
passible use, so they must be implementation-defined, and use of database system instead of
OL-implementation.

Reptace the 18 paragraph with:

An authorization identifier identifiesaset of privileges. An authorization identifier iseither auser identifier

12

or arole name. A user identifier represents auser of the SQL-implementation. Any mapping of user iden-
tifiers to operating system users is implementation-defined. A role name represents arole.
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4.34.1.1 SQL -session authorization identifiers

1. Rationale Inappropriate angle-brackets.

Replace the 1> paragraph with:

An SQL -session hasauser identifier called the SQL-session user identifier. When an SQL-sessionisinitiated,
the SQL-session user identifier is determined in an implementation-defined manner, unless the'session is
initiated using a <connect statement>. The value of the SQL-session user identifier can neverbe the null
value. The SQL-session user identifier can be determined by using SESSION_USER.

4.34.2 Privileges

1. Rationale Define view component privilege descriptors. Only <grant privilege statement> uses GRANT
OPTION.

Replace the 18 paragraph with:

A privilege authorizes agiven category of <action> to be performed by a specified <authorization identifier>
on a specified base table, view, view component, column, domain, character set, collation, trandliteration,
user-defined type, table/method pair, SQL-invokeddoutine, or sequence generator.

2. Rationae Define view component privilege descriptors.

Replace the 1% bullet item in the 2™

paragraph with:

—  Theidentification of the basetable, view, view component, column, domain, character set, collation,
trangliteration, user-defined-type, table/method pair, SQL-invoked routine, or sequence generator
that the descriptor describes.

3. Rationale Define viewtcomponent privilege descriptors.

Replace the 4™ &nd 51" paragraphs with:

A privilegedescriptor with an <action> of INSERT, UPDATE, DELETE, SELECT, TRIGGER, or REF
ERENCES is called atable privilege descriptor and identifies the existence of a privilege on the table or
view, component identified by the privilege descriptor. If atable privilege descriptor identifies aview
component, the privilege descriptor is called aview component table privilege descriptor.

A privilege descriptor with an <action> of SELECT (<column namelist>), INSERT (<column namelist>),
UPDATE (<column name list>), or REFERENCES (<column name list>) is called a column privilege
descriptor and identifies the existence of a privilege on the columnsin the table or view component iden-

tified by the privilege descriptor. If acolumn privilege descriptor identifies aview component, the privilege
descriptor is called a view component column privilege descriptor.
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Rationale: Define view component privilege descriptors.

Insert the following paragraph after the 10t paragraph:

AL prnnlngn r*lonnnrlnnr\\l descri nfnr is-a-descriptor-that-Hcludes-bwo. prnnlngn rlmr-npfnrc called-the

supporting pr|V|Iege descriptor and the dependent privilege descriptor. A view privilege dependency
descriptor isarecord that an INSERT, UPDATE, or DELETE privilege of aview, or acolumn of aview,
isdirectly dependent on another privilege.

Rationale Only <grant privilege statement> uses GRANT OPTION.

Replace the 11t

paragraph with:

A grantable privilegeis a privilege, 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 <authorization identifier> recipient of a privilege (acting as a granter) may grant it to others.

4.34.3 Roles

Rationale: Various editorial corrections and additions, and removal of an unnecessary definition.
Replace the entire Subclause with:

A role, identified by arole name, is, like a user, apotential grantee and grantor of privileges and other
roles. Also like a user, arole can additionally ewn schemas and other objects.

A roleis created by executing a <role definition> and destroyed by executing a <drop role statement>.

A roleisgranted 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 arole to an authorization identifier
Aiscaled arole authorization(for A).

The privileges of arole with role name R are the union of the privileges whose grantee is R and the sets
of privileges for the rolenames 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 grantee
may grant R to-others, revoke R from others, and destroy R.

Each rolejauthorization is described by arole authorization descriptor. A role authorization descriptor
includes:

—=—The role name of therole.

*—  Theauthorization identifier of the grantor.

14

—  Theauthorization identifier of the grantee.

— Anindication of whether or not the role authorization is grantable.
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4.34.4 Security model definitions

Rationale: Insertion of one missing definition and simplification of others.

4.37 SQL-sessions

4.37.3 SQL-session properties

1

Replace the entire subclause with:

A role Risapplicable for an authorization identifier Aif there exists arole authorization descriptorwhose

role nameis R and whose granteeis PUBLIC, or A, or an applicablerole for A.

A privilege P isapplicablefor an authorization identifier Aif itsgranteeis PUBLIC, or A of.an applicable

role for A.

NOTE 52.1 — applicablefor isapersistent rel ationship between persistent objects. Thus, it in no way depends on any SQL-sessio.

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

A privilege Piscurrent if P isapplicable for an enabled authorization identifier.
NOTE 52.2 — enabled and current apply to (transient) elements of the current SQL-session context.

Rationale: Clarify how enduring transaction characteristics are altered.

Replace the 10" and 11™ paragraphs with:

An SQL-session has the following enduring characteristics:

— enduring transactioen characteristics

Each of the endurifig:Characteristics can be altered at any time in an SQL-session by executing an appra-

priate <set session-Characteristics statement>.
Rationale: Avoid misleading referencesto “ current transaction” .

Inthe 12t paragraph, replace the 7™M dashed item with:

“—  The current access mode.

Retionale: Avoid misleading referencesto “ current transaction” .

In the 121" paragraph, replace the 9™ dashed item with:

— Thecurrent isolation level.

© ISO/IEC 2005 - All rights reserved

15


https://standardsiso.com/api/?name=377a6de7aaf3b38fe0622b2a96d98ffa

ISO/IEC 9075-2:2003/Cor.1:2005(E)

4, Rationale Add result set sequences to SQL-session context.

In the 12" paragraph, insert the following after the 24" pullet:
prcreSI Pand th name of the inv of 9 Pr te invocation si RSSt brough io
existence.

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

4.38 Triggers

4.38.2 Trigger execution

1. Rationale Remove incorrect information about trigger execution contexts:
Delete the 2" paragraph.

2. Rationale Correct the information about where transitions-are specified.

7th

Replace the 17°" paragraph with:

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

Rulesof Subclause 14.16, “ Effect of deleting rowsfrom basetables’, Subclause 14.19, “ Effect of inserting
tables into base tables’, and Subclause 14.22, “Effect of replacing rows in base tables’.

5 Lexical eements

5.1 <SQL términal character>

1. Rationale Correct character being defined.

Replace the production for <right bracket> with:

16

<right bracket> ::=]
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5.2 <token>and <separator>

1. Rationae 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).

2. Rdtionale Editorial.
Replace Syntax Rules 15) and 16) with:

15) <Unicode escape character> shall be a single character from the source |anguage character set other
than a<hexit>, <plus sign>, <quote>, <double quote>, 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 character 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 stringliteral>, the introductory 'U' may be represented either in upper case
(as'U’) orin lower case (as,'uY).

2. Rationale Explicitly make |ower case "x" permissable.

Insert the following Syhtax Rule:

3.1) Ina<binary string literal>, the introductory X' may be represented either in upper case (as'X") or
in lowercase (as 'X').

3. Rationale'Explicitly make lower case "n" permissable.

Insert the following Syntax Rule:

5.1) Ina<national character string literal>, the introductory 'N' may be represented either in upper case
(as'N") or in lower case (as'n’).

4. Rationale Explicitly make lower case"€" permissable.

Insert the following Syntax Rule:
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19.1) In an <approximate numeric literal>, the exponent indicator 'E' may be represented either in upper
case (as'E') or in lower case (as'e).

524

Namesand dentifiers
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 defipition> whose
<module contents> contain a <declare cursor> or <dynamic declare cursor> whoSe <cursor name>
isCN.

Rationale: Correct misspelling.
Replace Syntax Rule 9) with:

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

Rationale: Determine the implicit schema name of a constfaint name correctly.

Replace Syntax Rule 13) with:

13) If a<schemaqualified name> SQN othér than a <transcoding name> does not contain a <schema
name>, then

Case:
a) If any of thefollowing-istrue:

i) N isimmediately contained in a<collation name> that is not immediately contained
in a<collation definition> or in a <drop collation statement>.

i) N isimmediately contained in a <transliteration name> that is not immediately
contained in a <trandliteration definition> or in a <drop tranditeration statement>.
therr<schema name> INFORMATION_SCHEMA isimplicit.

b) ~\If SON isimmediately contained in a<constraint name> that is contained in a <table definition>
or an <ater table statement>, then the explicit or implicit <schemaname> of the <table name>
of the table identified by the <table definition> or <alter table statement> isimplicit.

¢ If SQNisimmediately 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

18

<domamname>of thedomam-dentifred-by the<domarmrdefimitron>or<atter domarmrstate
ment> isimplicit.

d) Otherwise,

Case:
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)] If SON 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 schemaname> for the SQL-sessionisimplicit.

Rationale: Prohibit the use of LOCAL in places where it makes ho sense.

Replace Syntax Rule 28) with:

28)

Rationale: Clarification of the method of identification of dynamicabjects.

Replace General Rule 31) with:

31)

Rationale: Clarification of the method of identification of dynamic objects.

Replace General Rule 34) with:

34)

Rationale: Clarification of the method of identification of dynamic objects.

Replace General Rule 35) with:

1)) T SQNTScontaned Ima<chemade Initions, then the <schemanames that 15 SpeciTl
or implicit in the <schema definition> is implicit.

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

In a<descriptor name>, <extended statement name>, or <extended cursar'name>, if a<scope option>,
is not specified, then a <scope option> of LOCAL isimplicit. If a<seope option> is contained in an
<SQL -schema statement> then it shall not contain LOCAL.

If aprepared statement PSX is created in SQL-session SS by executing a <prepare statement> PSL
that contains an <extended statement name> ESN1 whose value at the time of execution isV, then,
for aslong asit exists, PSX can be identified by an <extended statement name> ESN2 in an <SQL

procedure statement> PS2 executed in SSif the value of ESN2 at the time of execution isV and the
<scope option> of ESN2 is the same:asithe <scope option> of ESNL. If the <scope option> of ESN1
iSLOCAL, then ESN2 identifies RSX'only if P2 is contained in the same <SQL -client modul e def-
inition> as PSL.

If acursor CSRis created in SQL-session SSby executing an <allocate cursor statement> ACSthat
contains an <extended statement name> ESN1 whose value at the time of executionisV, then, for
aslongas it’exists, CSR can be identified by an <extended statement name> ESN2 in an <SQL pro-
cedure-statement> PS2 executed in SSif the value of ESN2 at the time of execution isV and the
<scope option> of ESN2 is the same as the <scope option> of ESNL. If the <scope option> of ESN1
is LOCAL, then ESN2 identifies CSR only if PR is contained in the same <SQL -client module
definition> as ACS.

35)

ISO/IEC 2005 — All rights reserved

If an SQL descriptor area SDA is created in SQL-session SShy executing an <allocate descriptor
statement> ADSthat contains an <extended statement name> ESN1 whose value at the time of exe-
cutionisV, then, for aslong as it exists, SDA can be identified by an <extended statement name>
ESN2 in an <SQL procedure statement> P2 executed in SSif the value of ESN2 at the time of

19


https://standardsiso.com/api/?name=377a6de7aaf3b38fe0622b2a96d98ffa

ISO/IEC 9075-2:2003/Cor.1:2005(E)

execution is V and the <scope option> of ESN2 is the same as the <scope option> of ESNL1. If the
<scope option> of ESN1is LOCAL, then ESN2 identifies SDA only if PS2 is contained in the same
<SQL-client module definition> as ADS.

6

6.1

0.4

Scalar expressions

<data type>

Rationale < char length units> is not appropriate to a <hinary large object string type>,
Insert the following Syntax Rule:

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

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

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

Rationale: <char length units> is not appropriateto-a <binary large object string type>.
Replace Syntax Rule 7) with:

7) If <datatype> containsa<character string type> or <character large object type> and does not contain
a <char length units>, then CHARACTERS isimplicit.

<value specification> and <tar get specification>

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

7) <LA<target specification>, <target array reference>, or <simpletarget specification> that isa<column
reference> shall be a new transition variable column reference.

20

Rationaler Inappropriate use of the definite article_aomission of array element _and ambiguity

Replace General Rule 3) with:
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3) A <target specification> specifiesatarget that isahost parameter, an output SQL parameter, acolumn
of anew transition variable, an element of atarget whose declared typeisan array type, a parameter
used in adynamically prepared statement, or ahost variable, according to whether the <target spec-
ification> isa<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.

3. Rationale Omission of embedded variable, and presence of non-normative text.
Replace Genera Rule 13) with:

13) A <simpletarget specification> specifies atarget that isahost parameter, an output SQL parametey,
acolumn of anew transition variable, or a host variable, according to whether-the <simple target
specification> isa<host parameter specification>, an <SQL parameter reference>, a <column refel
ence>, or an <embedded variable name>, respectively.

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

4. Rationale Theword “ specific” " is not necessary.
Replace Conformance Rule 5) with:

5)  Without Feature F611, “Indicator datatypes’, inrconforming SQL language, the declared types of
<indicator parameter>s and <indicator variablé>s shall be the same implementation-defined data

type.

6.9 <set function specification>

1. Rationde " <subquery>" shouldbe“ <query expression>" .
Replace Syntax Rule 1) with:
1)  If <aggregate function> specifies a <general set function>, then the <value expression> simply

contained inthe <general set function> shall not contain a <set function specification> or a <quer
expressionz:

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

expression> nor the <independent variable expression> simply contained in the <binary set function
shall contain a <set function specification> or a <query expression>.

\Y
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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>.

.12 <cast specification>

1. Rationale Need to specify the returned value.
Replace General Rules 1) and 2) with:

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

2) Cas=

a) If the <cast operand> specifies NULL, then the restilt of CSis the null value and no further
Genera Rules of this Subclause are applied.

b)  If the <cast operand> specifies an <empty.specification>, then the result of CSis an empty
collection of declared type TD and no further General Rules of this Subclause are applied.

c) If SVisthenull value, then the resul{'of CSisthe null value and no further General Rules of
this Subclause are applied.

P, Rationale Use the correct symbol.
Replace General Rule 3) a) with:
3)
a) If TD isasupertypeof D, then TVisSV.
3. Rationale Correct-tise of values in syntactic substitutions.

Delete Generd Rule5) b).

1. Rationale Correct use of values in syntactic substitutions.

Replace General Rule 5) c) with:

5)
¢) Forivarying from 1 (one) to SC, the following <cast specification> is applied:

CAST ( VE[i] AS ETD)
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yielding value TVE;.

Rationale: Correct use of valuesin syntactic substitutions.

Delele Gengal RUES©) by and 6) ¢).

Rationale: Correct use of valuesin syntactic substitutions.

Replace General Rule 6) d) and 6) €) with:

6)
d) If TDisanarray type, then let TC be the maximum cardinality of TD.
Case:
i) If SCisgreater than TC, then an exception condition israised: data exception —array|
data, right truncation.
i) Otherwise, TV isthe array resulting from the.execution of:

ARRAY (
( SELECT CAST ( ME AS ETD ) FROM UNNEST ( VE ) AS ME) )

)

e) If TD isamultiset type, then TV is the multiset resulting from the execution of:

MULTI SET ( ( SELECT CAST ( M E AS ETD ) FROM UNNEST ( VE ) AS ME) ) )

Rationale: Correct use of values in syntactic substitutions.
Replace General Rule 7) with:
7) If SDisa<row type>,then TV isthe row resulting from the execution of:

ROW ( CAST ( VE.°FSD; AS TFTD;), CAST ( VE.FSD, AS TFTD,), ...
CAST ( VE“FSDpsp AS TFTDpsp ) )

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

Delete' General Rule 13) ) ii).

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 13) b) with:

13)
b) If SD isthe datetime datatype DATE, then TV is SV.

© ISO/IEC 2005 — Al rights reserved 23


https://standardsiso.com/api/?name=377a6de7aaf3b38fe0622b2a96d98ffa

ISO/IEC 9075-2:2003/Cor.1:2005(E)

10.

Rationale: Correct use of values in syntactic substitutions.
Replace General Rule 13) d) with:

13)

11.

12.

13.

d) If D isthe datetime datatype TIMESTAMP WITH TIME ZONE, then TV is computed by:

CAST ( CAST ( VE AS TI MESTAMP W THOUT TIME ZONE ) AS DATE )

Rationale: Correct use of values in syntactic substitutions.
Replace General Rule 15) a) ii) with:

15)

i) If the rules for <literal> or for <unguoted time string>'in Subclause 5.3, “<literal>",
can be applied to SV to determine avalid value of\the datatype TIME(TSP) WITH
TIME ZONE, then TV is:

CAST ( CAST ( VE AS TIME(TSP) W TH,TI ME ZONE )
AS TIME(TSP) W THOUT 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) @) iv) with:
15)

a) .
iii) Otherwiseg;'an exception condition israised: data exception —invalid datetime format.
Rationale: Correct use-efwalues in syntactic substitutions.
Replace General-Rule 15) €) with:

15)
&~ If D is TIMESTAMP WITH TIME ZONE, then TV is:

CAST ( CAST ( VE AS TI MESTAMP(TSP) W THOUT TI ME ZONE )
AS TI ME(TSP) W THOUT TI ME ZONE )

24

14.

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

16)
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i) If therulesfor <literal> or for <unquoted time string> in Subclause 5.3, “<literal>",
can beappliedto SVto determine avaid vaue of thedatatype TIME(TSP) WITHOUT
TIME ZONE, then TV is:

CAST ( CAST ( VE AS TIME(TSP) W THOUT TI ME ZONE )
AS TIME(TSP) W TH TI ME ZONE )

15. Rationale Deleteill-formed rule and make all invalid character strings for CAST to datetime-and intervdl
types result in the same exception.

Replace General Rule 16) a) iii) and General Rule 16) a) iv) with:
16)
a) .
iii) Otherwise, an exception condition israised: data'exception —invalid datetime for ma.
16. Rationale Correct use of values in syntactic substitutions.
Replace General Rule 16) €) with:

16)
e If DisTIMESTAMP WITHOUT-TIME ZONE, then TV is:

CAST ( CAST ( VE AS TI MESTAMP(TSP) W TH TI ME ZONE )
AS TIME(TSP) WTH TIME ZONE )

17. Rationale Correct use of values,ifisyntactic substitutions.
Replace General Rule 17)-a)-i) with:

17)

) If therulesfor <literal> or for <unquoted time string> in Subclause 5.3, “<literal>"|,
can be applied to SV to determine avalid value of the datatype TIMESTAMP(TSH
WITH TIME ZONE, then TV is:

CAST ( CAST ( VE AS TI MESTAMP(TSP) WTH TI ME ZONE )
AS TI MESTAMP(TSP) W THOUT TI ME ZONE )

18. Rationale Delete ill-formed rule and make all invalid character strings for CAST to datetime and intervd|

types result in the same exception.
Replace General Rule 17) a) iii) and General Rule 17) a) iv) with:

17)
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a)

iii) Otherwise, an exception condition israised: data exception —invalid datetime format.

19. Rationale Correct use of values in syntactic substitutions.

D

DO

DD
©

Replace General Rule 17) d) with:

17)
d IfDisTIMEWITH TIME ZONE, then TV is:

CAST ( CAST ( VE AS TIMESTAMP(TSP) W TH TI ME ZONE )
AS TI MESTAMP(TSP) W THOUT TI ME ZONE )

Rationale: Correct use of values in syntactic substitutions.
Replace Genera Rule 18) a) ii) with:

18)

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 va ue of the datatype TIMESTAMP(TSP)
WITHOUT TIME ZONE, then TV is!

CAST ( CAST ( VE AS TI MESTAMP(TSP) W THOUT TI ME ZONE )
AS TI MESTAMP(TSP) W.THSTI ME ZONE )

. Rationale Delete ill-formed rule and makealtinvalid character strings for CAST to datetime and interval

types result in the same exception.
Replace General Rule 18) a) iii).and General Rule 18) a) iv) with:

18)
3)

iii) Otherwise, an exception condition israised: data exception —invalid datetime format.

. Rationale Carrect use of values in syntactic substitutions.

Replace'General Rule 18) b) and 18) c) with:

18)
b) If SDisadate, then TV is computed by:

26

CAST ( CAST ( VE AS TI MESTAMP W THOUT TI ME ZONE )
AS TI MESTAMP W TH TI ME ZONE )

c) IfDisTIMEWITHOUT TIME ZONE, then TV is:
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CAST ( CAST ( VE AS TI MESTAVP W THOUT TI ME ZONE )
AS TI MESTAMP WTH TI ME ZONE )

23. Rationale Deleteill-formed rule and make all invalid character strings for CAST to datetime and interval
tégpes result inthe same eyr-np’ri on

Replace General Rule 19) b) ii) with:

19)
b)
i) Otherwise, an exception condition israised: data exception —ipvalid interval format.
24. Rationale Need to specify the returned value.
Insert the following General Rule:

21.1) Theresult of CSisTV.

6.13 <next value expression>

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

3) Thedeclared type of <next valueexpression> is the data type described by the data type descriptog
included in the sequence generator descriptor identified by <sequence generator name>.

6.27 <numeric valuefunction>

1. Rationale CHARACTER_LENGTH cannot support binary string arguments.
In the Forpat,replace the production for <char length expression> with:

<char~length expression> ::=
{-"CHAR_LENGTH | CHARACTER_LENGTH } <l eft paren> <character val ue expression>
[ USING <char length units> ] <right paren>

2~ Rationale Correct the definition of MOD function. The functionality was intended to be aligned with that
of the FORTRAN MOD function and the C fmod function and % operator.

Replace the lead text of General Rule 9) c) with:

9)
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c) Otherwise, the result is the unique exact numeric value R with scale O (zero) such that al of
the following are true:

f-28—<strmy vatuefurction>

Rationale: Remove test on value from Syntax Rules.

Delete Syntax Rule 7) d).

T Query expressions

7.6 <tablereference>

Rationale: Define simply updatable derived table.
Insert the following Syntax Rule:
15.1) A <derived table> or <lateral derived table> is asimply updatable derived table if and only if the

<guery expression> simply contained in the <derived table> or <lateral derived table> issimply
updatable.

2. Rationale Define simply updatable derived.table.
Replace Syntax Rule 17) with:

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

3. Rationale Move the rulepertaining 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 rowsis generated every
time TF is evaluated with a given set of values for outer references.

NOTE130-+—“Outer reference s defmedmSubctanse 6-7“<cotummreference>"
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7.7 <joined table>

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 P that

is not a corresponding join column, CRis 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 C4 is passibly nullable.

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, CRis possibly nullable if any of, the following conditions are
true:

a) LEFT or FULL is specified.
b) INNER, RIGHT, or CROSS JOIN is specified arimplicit and C, is possibly nullable.

12) For every column CR of the result of the <joined table> that corresponds to a corresponding join
column C4 of Tq and a corresponding join column C, of Ty, CRis possibly nullableif any of the

following conditions are true:

a) LEFT or FULL is specified and €4S 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 GeneralRule:

1.1) Let Dy and D, bethe degrees of TRy and TRy, respectively.

3. Rationale Incoprect use of "subrow”, incorrect subscript, wrong side.

Replace Genera Rule 4) with:

=

4) <{Let P4 bethe collection of rows of T; for which there exist somerow Rin TR and somerow Ry i
T, such that the values of the first D1 fields of R areidentical to the values of the corresponding
fields of R;.

4. Rationale Incorrect use of "subrow", incorrect subscript, wrong side.

Replace Genera Rule 6) with:

6) Let Xq be U extended with D, columns containing the null value.
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5. Rationale Remove incorrect use "subrow”, incorrect subscript, wrong side.
Replace General Rule 8) b) with:

8)

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

6. Rationae Incorrect use of "subrow", incorrect subscript, wrong side.
Replace General Rule 8) d) with:

8)
d) Let X, be U, extended on the left with D1 columns containingthe'null value.

7.8 <whereclause>

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

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

7.10 <having clause>

1. Rationale “ <subquery>*% should be* <query expression>".
Replace Syntax Rule4) 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:

30

2) \Without Feature T301 _“ Functional dplnpndmr‘inc"j in r‘nnfnrming QQI Ir—lngl lage, each column ref-

" erence containedina <guery 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.
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b) Contained in an aggregated argument of a <set function specification>.

7.11 <window clause>

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

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

7.12 <query specification>

1. Rdtionale " <subquery>" should be “ <query expression>" .
Replace Syntax Rule 12) j) with:

12)

i) Let N2 be the number of <column referencé>s that are contained in SL or WIC without an
intervening <query expression> or <sef function specification>.

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

k)  LetCR;, 1 (one)=7= N2, bean enumeration of the <column reference>sthat are contained ip
S or WIC without an intervening <query expression> or <set function specification>.

3. Rationale “ <subguery>" should be “ <query expression>" .
Replace Syntax-Rule 12) r) with:

12)

r)  Let SLNEW be the <select list> obtained from 9.2 by replacing each simply contained <set
function specification> S~§ by GWQN.SS; and replacing each <column reference> CR; tha
is contained without an intervening <query expression> or <set function specification> by
GWQN.CRI;.

—~

4. Rationde “ <subquery>" should be “ <query expression>" .

Replace Syntax Rule 18) a) vii) with:
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18)

Vii) A <query expression>.

U7

Rationale Clarify how to decide if two column references are the same.
Replace Syntax Rule 21) b) with:

21)
b)  Of those <derived column>sin the <select list> that are column referencesthat have a counter-
part in abase table, no column of abase tableisreferenced more than once inthe <select list>.

Rationale Correct the definition of insertable-into.

Delete Syntax Rule 22).

Rationale Make simply updatable equivalent to updatable in SQL-92.
Replace Syntax Rules 23), 24), and 25) with:

23) If a<query specification> QSis potentially updatable;then
Case:

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

NOTE 169 — The notion of updatablé columns of tablereferencesis defined in Subclause 7.6, “ <table reference>".

b)  Otherwise, acolumn of QSis 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 QSis one-to-
one with respect to'UT.

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

25) A <query specification> QSis simply updatableif all of the following conditions hold:
a) QSisupdatable.

b) ©)-The <from clause> immediately contained in the <table expression> immediately contained
in QScontains exactly one <table reference>, and the table referenced by that <table reference>
issimply updatable.

c¢) Everyresult column of QSis potentially updatable.

32

u) :f thc tabicw\plcaa;w I illll I chlatciy CUI |tai| IU:II il I QSinu 1 chlal.‘ciy CUI |tai| oA vvhucdau:r'
WC, then no leaf generally underlying table of QSshall be agenerally underlying table of any
<query expression> contained in WC.

25.1) A column C of QSisupdatableif at least one of the following istrue:
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a) QSissimply updatable.

b) QSisupdatable, Cis potentially updatable, and the SQL-implementation supports Feature
T111, “Updatable joins, unions and columns”.

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

25.2) A <query specification> QSisinsertable-into if it is updatable and every simply underlying table qf
QSisinsertable-into.

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

1) If QSiscontained in a<subquery> SQ, then certain <set function specification>s and outer referencas
are resolved, such that their values are constant for every row in the result of QS asfollows:

Case:
a) If SQisheing evaluated for agroup, then let G bethat group.
i) Let TE be the <table expression>Wwhose result includes G.
i) For every <set function specification> S-S contained in QSwhose aggregation query
simply contains TE, the value of SFSisthe result of evaluating SFSfor G.

NOTE 170 — The circumstances in which a <subquery> is evaluated for a given group, rather than g
given row, are defined in'the General Rules of this Subclause and the General Rules of Subclause 7.10,
“<having clause>".

b) Otherwise, let R be the fow for which SQ is being evaluated. For every <column reference>
CR contained in SQ that is an outer reference whose qualifying scopeis simply contained in
a <subquery> that contains SQ, the value of CRis the value of the field in R corresponding t
the column referenced by CR.

NOTE 171 — An expression having been resolved under thisruleis not resolved again in the case whereit is con-
tained in akguery expression> contained in SQ.

[®)

10. Rationale * <subquery>" should be* <query expression>" .
Replace €enformance Rule 1) with:
1) <~Without Feature F801, “Full set function”, conforming SQL language shall not contain a <query

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

11. Rationale Eliminate redefinition of updatable in Conformance Rules.

Delete Conformance Rule 4).
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7.13 <query expression>

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

Replace Syntax Rule 2) g) 11) 2) A) I11) with:
2)
9)

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> containirg a<query expression> that
contains a <query name> refexrencing WQN,;.

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

6.1) <query expression>QE1lissimply updatableif,forevery <smpletable> QE2 that issimply contained
in the <query expression body> of QEL, all of the following are true:

a) QE2isnot a<table value constructor>.

b)  QE1L contains QE2 without an intervening <query expression body> that specifiesUNION ALL,
UNION DISTINCT, EXCEPT ALL, or EXCEPT DISTINCT.

c) QE1 contains QE2 without an intervening <query term> that specifies INTERSECT.
d QE2issimply updatable.

Retionale Make simply.dpdatable equivalent to updatable in SQL-92.

Replace the lead text of Syntax Rule 7) with:

7)  <quepy-expression> QEL isupdatableif for every <simple table> QE2 that is ssimply contained in
the<quiery expression body> of QEL:

Rationale Make simply updatable equivalent to updatable in SQL-92.

Insert the following subrule to Syntax Rule 7):

34

7)

al) QE2isnot a<table value constructor>.
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5. Rationale Make simply updatable equivalent to updatable in SQL-92.
Replace Syntax Rule 7) b) i) with:

7)

b)

)] QEB immediately contains a <query expression body> LO and a <query term> RO
such that no leaf generally underlying table of LO isalso aleaf generally underlying
table of RO.

6. 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<withlist element> WLE issimply
updatableif and only if the <query expression> simply contained, in WLE is simply updatable.

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

9) <query expression> QE1 isinsertable-into if the<guery expression body> of QEL isa<query pri-
mary> that is one of the following:

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

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

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

a)  A.column of a<tablevalue constructor> has no underlying columns and no updatable columns.

9. Rational€ 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, “Updatabl e joins, unions and
columns’, a set operator UNION ALL is specified, and both underlying columns of
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10.

thei-th column of QE are updatabl e, then thei-th column of QE isan updatable column
of QE.

Rationale: Remove reference to non-existent option.

11.

12.

13.

Replace General Rule 4) a) with:
4)
a) If noset operator is specified, then T is the result of the specified <simple table>.
Rationale “ <subquery>" should be “ <query expression>" .
Replace Conformance Rule 2) with:

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

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

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

Rationale: Eliminate redefinition of updatable in Conformance Rules.

Delete Conformance Rule 10).

7.14 <search or cycle clause>

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. FI RST BY <col um nane |ist>
| BREADTH FI RST BY <col umm nane |ist>

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

Replace Syntax Rule 2) b) i) with:

36
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b)
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)] If WLEC simply contains a <search clause> SC, then let SQC be the <seguence col-
umn> and SO be the <recursive search order> immediately contained in SC. Let CNL
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 oncein

CNL.
3) Case
A)

B)

7.15 <subquery=

1. Rationale Move the rule pertaining to <sample clause> from this Subclause to Subclause 7.6, “ <table

If SO immediately contains DEPTH, then let SCEX1 be;

WWONCRN. SQC
let SCEX2 be:

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

ARRAY [ ROW C\L) ]

If SO immediately contains BREADTH, then let SCEX1 be:

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

let SCEX2 be:

ROW SQC. LEVEL + 1, CNL)
andfet SCIN be:

ROA( 0, CNL)

reference>" with appropriate rewording.

Delete General Rule 5) and NOTE 177.
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8 Predicates

8.2 <comparison predicate>

1. Rationale Cardinality isa 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 cardindities of XV and YV
areN1 and N2, respectively, then let X, 1 (one) =i = N1, denote a<value expression>
whose value and declared typeis that of the i-th element-of XV and let Y; denote a

<value expression> whose value and declared typeisthat of the i-th element of YV.
The result of

X <conp op> Y
is determined as follows:
2. Rationale Cardinality is a dynamic aspect of value, net.a declared aspect.
Replace the lead text of General Rule 1) b) iii) with:
1)

b)

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 <conmp op> Y
isdetermined as follows:
Case:

3. Rationale;Allow for mulitsets being empty.

Insertithe following General Rule:

1)

o)

iii)
0.1) X=YisTrueif N1 =0 (zero) and N2 =0 (zero).
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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 component privilege descriptors for al view components of aview, and the privilege

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

Syntax Rules

None.

Access Rules

None.

General Rules

1) LetV bethe VIEW.in an application of this Subclause.
2) Let A bethezauthorization identifier> that owns the schema identified by the <table name> of V.

D

3) LetVCy,\.)., VCy bean enumeration of the view components of V. The enumeration shall have th
following properties:

a)> Foralliandj between 1 (one) and N, if VC; is contained in VC;, theni <j.
b) Foraliandjbetween 1 (one) and N, if VC; isa<query expression> simply contained in a
<with list element> and V Cj references the table defined by VC;, theni <.

NOTE 213.1 — A depth-first |eft-to-right traversal of the BNF of the <view definition> of V is one way to obtain such gn
enumeration.

4) If Viseffectively updatable, then the following subrules are performed to recursively create certain
view component privilege descriptors. The following subrules also recursively define when aview
component privilege isimmediately dependent on another privilege descriptor.

For each i between 1 (one) and N, in that order,
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Case:

a)

If VC; is an updatable <query specification>, then

i)

If the <from clause> of VC; has exactly one <table reference> TR, then

i)

1) Case

A) If TRisa<table name>, then let She the set of applicable privileges for
A on the table referenced by TR.

B) Otherwise, TRreferences some VCJ-, wherej <i. Let Sbe the set ©f view
component privilege descriptors whoseidentified object is VC;j or’acolumn
of VG;.

|

2) If Scontains atable privilege descriptor PD whose action js DELETE, then a
view component table privilege descriptor is created, as follows: the identified
object is VC;, the action is DELETE, the grantor is the,specia grantor value
“ SYSTEM”, and the granteeis A. The privilegeis grantable if and only if PD
indicates a grantable privilege.

3)  For each updatable column C of VC;, et CCbethe counterpart of Cinthetable
identified by TR.

A) If Scontainsacolumn privilege descriptor PD whose actionisUPDATE
(CC), then aview component.table privilege descriptor is created, asfol-
lows: theidentified object 1S C, the action is UPDATE, the grantor isthe
specia grantor value “>SY STEM”, and the granteeisA. The privilegeis
grantable if and only’if PD indicates a grantable privilege. The privilege
descriptor isimmiediately dependent on PD.

B) If Visinsertable-into, and Scontains a column privilege descriptor PD
whose actioh is INSERT (CC), then aview component table privilege
descriptor is created, asfollows: the identified object is C, the action is
INSERT, the grantor is the specia grantor value*_SYSTEM”, and the
granteeis A. The privilegeis grantableif and only if PD indicates a
grantable privilege. The privilege descriptor isimmediately dependent
on PD.

Otherwise:

1) If, for every leaf underlying table LUT of VC; such that VC; is one-to-one with
LUT, the applicable privileges for A include DELETE on LUT, then aview
component table privilege descriptor is created whose identified object is VG;,
<action>isDELETE, grantor isthe special grantor value“_SY STEM”, and the
granteeis A. The privilege is grantable if and only if the applicable privileges
for A includes grantable DELETE privilege on each such LUT. The privilege
descriptor isimmediately dependent on every privilege descriptor whose iden-

40

tified nhjnnf issuch aleaf ||nrlnrlyi ng tabl = <action> is DEI l:Tl:, and grnnfm

iSA.

2)  For each updatable column C of VC;, let LUT be the leaf underlying table of
VC; that has a counterpart CC to C.
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A) If the applicable privileges for A include UPDATE (CC) on LUT, then a
view component column privilege descriptor VCCPD is created, asfol-
lows: the identified object is C, the action is UPDATE, the grantor isthe
special grantor value“_SY STEM”, and the granteeis A. The privilegeis
grantableif and only if the applicable privilege for A includes grantable

UPDATE (CC) privilegeon LUT. The privilege descriptor isimmediately
dependent on every privilege descriptor whose identified object isCC,
<action> is UPDATE, and granteeis A.

B) If Visinsertable-into, and the applicable privilegesfor Ainclude INSERT
(CC) on LUT, then aview component column privilege desctiptor VCCPL
is created, asfollows: the identified object is C, the action is INSERT,
the grantor is the special grantor value“_SY STEM*;.and the grantee is
A. The privilegeis grantable if and only if the applicable privilege for A
includes grantable INSERT (CC) privilege on'LlJT. The privilege
descriptor isimmediately dependent on every_privilege descriptor whosi
identified object is CC, <action> isINSERT, and granteeis A

U

b) If VG isa<table value constructor>, then there are no view component privilege descriptors
that identify VC; as object.

c) If VG;isan <explicit table>, then let T be the tabletdentified by the <explicit table>.

Y%

i) If the applicable privilegesfor Ainclude DELETE on T, then aview component tabl
privilege descriptor is created whose identified object is VC;, <action>is DELETE

grantor isthe specia grantarvalue“_ SYSTEM”, and the grantee is A. The privilege
isgrantableif and only if¢heapplicable privilegesfor A includes grantable DELETHE
privilege on T. The privilege descriptor is immediately dependent on the privilege
descriptor whose identified object is T, <action> is DELETE, and granteeis A.

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

applicable privilegesfor Ainclude UPDATE (CC) on T, then aview component colt
umn privilege descriptor VCCPD is created, asfollows: theidentified object isC, the¢
action is)UPDATE, the grantor is the specia grantor value“_SY STEM”, and the
granteeis A. The privilege is grantable if and only if the applicable privilege for A
includesgrantable UPDATE (CC) privilegeon T. The privilege descriptor isimmedif
ately dependent on the privilege descriptor whose identified object is CC, <action>
iISUPDATE, and granteeis A.

ii) For each updatable column C of VC;, let CC be the counterpart to Cin T. If the
applicableprivilegesfor A include INSERT (CC) on T, then aview component col um:E
privilege descriptor VCCPD iscreated, asfollows: theidentified object isC, theactio
iSINSERT, the grantor is the special grantor value“_SY STEM”, and the granteeiis
A. The privilege is grantable if and only if the applicable privilege for A includes
grantable INSERT (CC) privilege on T. The privilege descriptor isimmediately
dependent on the privilege descriptor whose identified object is CC, <action> is
INSERT, and\ grantee is A.

d) If VC;isa<query expression>, then
Case:

i) If VCj isa<simple table> ST, then there exists aj <i such that ST is VC;.
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1)  Foreachview component table privilege descriptor VCTPD of VCj, anew view

component table privilege descriptor is created, asfollows: theidentified object
isVG;, the grantor isthe special grantor value“_SY STEM”, the granteeis A,

and the <action>, and the indication of whether the privilegeis grantableisthe

same asin\/\CTPD The pri\/iImJn riner-ripfnr isimmedi :m:-ly rlnpmrimf on

VCTPD.

2)  For each view component column privilege descriptor VCCPD of VC;, anew
view component column privilege descriptor of VC; is created, as follows: the
identified object is the column of VC; that is the counterpart of the column of
VC,; identified by VCCPD, the grantor isthe special grantor value“_SY,STEM”,

the grantee is A, and the indication of whether the privilegeis grantable is the
same asin VCCPD. The privilege descriptor isimmediately dependent on
VCTPD.

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

1) If thereisaview component table privilege descriptor VCTPD; whoseidentified
object is VC; and whose <action> is DELEFE, and there is a view component
table privilege descriptor VCTPD, whose identified object is VC; and whose

<action> is DELETE, then anew view component table privilege descriptor is
created as follows: the identified abject is VCj, the <action> is DELETE, the

grantor is the special grantor value “_SY STEM”, the grantee is A, and the
privilegeisgrantableif and only:if both VCTPD, and VCTPD, indicate that the

privilege is grantable. Theprivilege descriptor isimmediately dependent on
VCTPD, and VCTPD;.

2)  For each updatable@olumn C of VC;, let C; and C, be the counterparts of Cin
VC, and VC;, respectively. If thereisaview component column privilege
descriptor VCTPD, whose identified object is C; and whose <action> is
UPDATE}and thereisaview component column privilege descriptor VCTPD,
whose'identified object is C, and whose <action>isUPDATE, then anew view
component table privilege descriptor is created asfollows: the identified object
i1SC, the <action> is UPDATE, the grantor isthe special grantor value“ SYS-
TEM”, thegranteeis A, and the privilegeisgrantableif and only if both VCTPD,
and VCTPD; indicate that the privilegeis grantable. The privilege descriptor is
immediately dependent on VCTPD, and VCTPD;.

5) A viewseomponent privilege descriptor SPD is simply dependent on another privilege descriptor PD
if SPD"Isimmediately dependent on PD, or if thereis aview component privilege descriptor SPD2
such that SPD isimmediately 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 whose identified object is VCN:

i) A privilege descriptor PD1 is created, as follows: the identified object isV, the
<action> is the same as the <action> of VCTPD, the grantor is the special grantor
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value“ SYSTEM”, the granteeis A, and the privilege is grantable if and only if
VCTPD isgrantable.

i) For each privilege descriptor PD such that VCTPD is simply dependent on PD, and
such that the Obj ect of PD isnot aV| ew component or acolumn of aV|ew component,

descn ptor isPD and the dependent pr|V| lege descn ptor is PDl
b)  For eachview component column privilege descriptor VCCPD whose identified objectlis VCIN:

i) A privilege descriptor PD2 is created, as follows: the identified object-is the column
of V that isthe counterpart of the column identified by VCCPD, thé <action> is th
same asthe <action> of VCCPD, the grantor isthe special grantorvalue*_SYSTEM/,
the granteeis A, and the privilegeis grantable if and only if VCFPD is grantable.

i) For each privilege descriptor PD such that VCCPD is simply dependent on PD, and
such that the object of PD isnot aview component or.a €olumn of aview componerit,
aview privilege dependency descriptor is created, asfollows: 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 is
C, <action> isUPDATE, grantor isthe special grantor value“_SY STEM”, and granteeis A, then|it
isimplementation-defined whether atable privilege descriptor TPD is created whose identified objegt
isV, <action>is UPDATE, grantor isthe specia grantor value“_SYSTEM”, granteeis A. If TPO
iscreated, then acollection of view privilege dependency descriptorsis created, onefor each column
C of V, in which the supporting privilege destriptor is CPD and the dependent privilege descriptg
isTPD.

=

8) If, for every column C of V, there is a.column privilege descriptor CPD whose identified object is
C, <action> isINSERT, grantor isthespecia grantor value“_SYSTEM”, granteeis A, thenitis
implementation-defined whether.a table privilege descriptor TPD is created whose identified objett
isV, <action> is INSERT, grantor isthe special grantor value“_SYSTEM”, granteeis A. If suchja
table privilege descriptor iscreated, then it is directly dependent on every such column privilege
descriptor, and it has an itdication that the privilege is grantable if every such column privilege
descriptor has an indigation that it is grantable. If TPD is created, then a collection of view privilege
dependency descriptorsis 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.

Conforanance Rules

None.
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10 Additional common e ements

10.4 <routineinvocation>

1. Rationale Avoid misleading referencesto “ current transaction” .
Replace General Rule 5) b) with:

5)

b)  Setthe 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 access
mode, the current isolation level, and the current condition area limit t0 their valuesin CSC.

2. Rationale Clarify the effect on the authorization stack.
Replace General Rule5) j) ii) 1) with:
5)
)
1) If the SQL security characteristic of Ris DEFINER, then the top cell of the

authorization stack . @f\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 subjéct routineisan SQL-invoked procedure S P, then let INV bethe invoker of SP. An
empty result set sequence RSS, for SQL-invoked procedure SP and invoker INV, is added to
RSC!

4. Rationale Clarify the specifications concerning returned result sets.

DeleteGeneral Rule 8) g) i) 1).

5.4 Rationale Exclude an array-returning function or a multiset-returning function.

44

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

8)
h)
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3) If Risnot anull-cal function and Ris not an array-returning function or a
multiset-returning function,R specifies PARAMETER STY LE SQL, and entry
(PN+1)+N+1 in ESPL (that is, SQL indicator argument N+1 corresponding to

theTesait Udld.llelll) |bnegduve themet R betheTotvatue:

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

10) If RSSisnot empty, then let PR be the descriptor of SIP.
a)  Let MAX be maximum number of returned result setsincluded in PR.
b) Let OPN be the actual number of returned result sets included in RSS

¢) Case
i) If OPN is greater than MAX, then:
1) Let RTN be MAX.
2) A completion condition is raisediwar ning —attempt to return too many result
sets.
i) Otherwise, let RTN be OPN.

d) Foreachi,1=i=RITN, let FRC; bethe with-return cursor of thei-th returned result set RS in
RSSand let FRCN; be the <cursor-name> that identifies FRC;.
e) Case

i) If FRC; isa scrollable cursor, then the initial cursor position of RS is the current
cursor pasition of FRC;.

i) Otherwise,
Case:

1) If an SQL-statement beginning with:
FETCH NEXT FROM FRCN
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 rowsin RS.

Thefirst RN rows are deleted from RS and the initial cursor position of RS is beforg

the first row.

A completionconditionisraised-warning —result setsreturned.

10.1) If Risan external routine, then it isimplementation-defined whether, for every open cursor CR that
isassociated with RSC and defined by a<declare cursor> that is contained in the <SQL -client module

definition> of P;:
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a) Thefollowing SQL-statement is effectively executed:
CLCSE CR

b) CRisdestroyed.

7. Rationale Avoid misleading referencesto “ current transaction” .

Replace General Rule 11) b), ¢) and d) with:

11)
b)  Set the value of the current access mode in CSC to the value of the current accéssmodein
RSC.
c) Setthevalue of the current isolation level in CSC to the value of the cufrent isolation level in
RSC.

d)  Setthevalue of the current condition arealimit in CSC to the value of the current condition
arealimit CAL in RSC.

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

11)

g.1) If the subject routine is an SQL-invoked procedure, then the result set sequence RSSis added
to CSC.

NOTE 225.1 — RSSisnow availablefor reference by an <allocate cursor statement> containing FOR PROCEDURE.

10.8 <constraint name definition> and <constraint characteristics>
1. Rationale Determine the implicit schema name of a constraint name correctly.
Delete Syntax Rules.1) and 2).

2. Rationale Determine the implicit schema hame 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).
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10.9 <aggregate function>

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

Replace Syntax Rule 8) with:

8) A <filter clause> shall not contain a<query expression>, a<window function>, or an outer reference.

Rationale "< subquery>" should be "< query expression>".
Replace Syntax Rule 10) &) with:

10)

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

Rationale "< subquery>" should be "< query expression>".
Replace Syntax Rule 11) b) with:

11)

b)  The<inverse distribution function> shali .hot contain a <window function>, a <set function
specification>, or a <query expressiorn=:

11 Schema definition and manipulation

11.2 <drop schema statement>

Rationale: A role is-not a schema object.

Delete General-Rule 12).

11.3-<table definition>

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

Insert the following Syntax Rule:
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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>.

Rationale Editorial.

Replace Syntax Rule 3) with:

3) TN shall not identify an existing table descriptor.

11.4 <column definition>

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

Insert the following Syntax Rule:

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

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

Replace Syntax Rule 6) f) with:

6)
f)  GE shall not contain a<query expression>.

Rationale: Record updatability in the column descriptor.

Insert the following subrule to General Rule 4):

4)
h.1) Anindication that the column is updatable.

Rationale: Clarify-hew domain constraints are handled.

Insert the following General Rule:

4.1)< H'<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

acopy 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

48

descriprors Inctuded i DTD. The domain constraint Usage descripror created INciudes:
a  Thename of the applicable column.

b)  The control <search condition>
( SELECT EVERY ( CSC) FROM T )
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NOTE 249.1 — Thisis a <scalar subquery> of declared type BOOLEAN.

11.6 <tableconstraint definition>

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

3.1) Let Sbethe schemaidentified by the explicit or implicit <schema name> of the <constraint namex.
Sshall not include a constraint descriptor whose constraint name is <constraipt.name>.

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

2) A tableconstraint descriptor is created that describes the table‘constraint being defined. The table
constraint descriptor includes

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

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

3) If the <table 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 ir
the corresponding table constraint descriptor; the <search condition> included in the table constrairt
descriptor is
( SELECT EVERY( {"SC) FROM T)

NOTE 253.1 — Thisis a<scaar subquery> of declared type BOOLEAN.

11.7 <unigue constraint definition>

1. Ratiendle Include a <search condition> in the constraint descriptor and deleteincorrect information aboyt
when constraints are checked.

Replace Syntax Rule 3) ) i) with:

2\

™)

i) If the <unique specification> specifies PRIMARY KEY, then let SC be the <search
condition>:
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UNI QUE ( SELECT UCL FROM TN )
AND
( SELECT EVERY ( ( UCL ) IS NOT NULL ) FROM TN )

NOTE 253.2 — The second operand of AND in this expression is a<scalar subquery> of declared type
BOOLEAN.

2. Rationale Include a < search condition> in the constraint descriptor and del ete incorrect infor mation about
when constraints are checked.

Replace the General Rules with:

1) A <unique constraint definition> defines a unique constraint.

2)  The<search condition> included in the table constraint descriptor created as aresult of execution of
the containing <table constraint definition> is SC. This descriptor additionally'includes:

a)  The<unique specification>, indicating whether the constraint is défined with PRIMARY KEY
or UNIQUE.

b)  The names of the unique columns specified in the <unique€elumn list>.

11.8 <referential constraint definition>

1. Rationale Includea <search condition> in the constraint descriptor and del ete incorrect information about
when constraints are checked.

Replace General Rules 1) and 2) with:

1) A <referentia constraint definition> defines areferential constraint.

2) Let Ry bethereferencing calumnsin the referencing table U and let R; be the referenced columnsin
the referenced table T. Let-MP be

Case:

a) If SIMPLES specified or implicit, then
Rf MATEH SI MPLE ( SELECT Ry FROM T )

b) ARNPARTIAL is specified, then
Rf MATCH PARTI AL ( SELECT Rz FROM T )

¢) If FULL isspecified, then
Rf MATCH FULL ( SELECT Rz FROM T )

27 Rationale Include a < search condition> in the constraint descriptor and delete incorrect information about

when constraints are checked.

Insert the following General Rule:
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2.1) The <search condition> included in the table constraint descriptor created as a result of executing
the containing <table constraint definition> is:
( SELECT EVERY ( MP ) FROM U)

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

Thisdescriptoradditioratty rchodes:

a) A list of the names of the referencing columns specified in the <referencing 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 in the <referenced table and columns>.
d) The value of the <match type>, if specified.

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

3. Rationale Avoid duplicate specification of subtable and supertable handling:
Replace Genera Rule 6) with:

6) Let F bethereferencing table

4. Rationale Handle deletions and triggersin Clause 14.
Replace General Rule 7) @) i) toiii) with:

7)

i) If the <delete rulex specifies CASCADE, then:

1) Fisidentified for deletion processing and every matching row in F isidentified
for detetion.

2) .TheGenera Rulesof Subclause 14.16, “Effect of deleting rows from base
tables’, are applied.

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

1) Eachmatchingrow MRin F ispaired with the candidate replacement row NMH
formed by copying MR and setting each referencing column in the copy to th
null value. MR isidentified for replacement by NMRin F. The set of ( MR,
NMR) pairsis the replacement set for F.

(O

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

3) TheGenera Rulesof Subclause 14.22,  Effect of replacing rowsin basetables],
are applied.

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

1) Eachmatchingrow MRin F ispaired with the candidate replacement row NMR,
formed by copying MR and setting each referencing column in the copy to the
default value specified in the General Rules of Subclause 11.5, “ <default
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clause>". MRisidentified for replacement by NMRin F. The set of (MR, NMR
) pairsisthe replacement set for F.

2) Fisidentified for replacement processing with subtables with respect to the
referencing columns.
3) TheGenera Rulesof Subclause 14.22, “ Effect of replacing rowsin basetables’,

are applied.

Rationale Handle deletions and triggersin Clause 14.

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

7)
b)

i)

If the <delete rule> specifies CASCADE, then:

1)

2)

F isidentified for deletion processing and every unique matching row in F is
identified for deletion.

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

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

1)

2)

3)

Each unique matching row UMRin F is paired with the candidate replacement
row NUMR, formed by copying UMR and setting each referencing column in
the copy to the null valuer UMR isidentified for replacement by NUMRin F.
The set of (UMR, NUMR) pairsis the replacement set for F.

F isidentified for‘replacement processing with subtables with respect to the
referencing celumns.

The General Rulesof Subclause 14.22, “ Effect of replacing rowsin basetables’,
are applied.

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

)

2)

3)

Each unique matching row UMRin F is paired with the candidate replacement
row NUMR, formed by copying UMR and setting each referencing column in
the copy to the new value of that referenced column. UMR isidentified for
replacement by NUMRIin F. Theset of (UMR, NUMR) pairsisthereplacement
set for F.

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

The General Rulesof Subclause 14.22, “ Effect of replacing rowsin basetables’,
are applied.

6. Rationale Handle deletions and triggersin Clause 14.

52

Replace General Rule 8) a) i) with:
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8)

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

1) Eachmatching row MRinF ispaired with the candidate replacement row NMR,
formed by copying MR and setting each referencing column in the copy that
corresponds with areferenced column to the new value of that referencéed-col-
umn. MR isidentified for replacement by NMR in F. The set of (MR:NMR)
pairsisthe replacement set for F.

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

3) TheGenera Rulesof Subclause 14.22, “Effect of replaging rowsin basetables’,
are applied.

7. Rationadle Handle deletions and triggersin Clause 14.
Replace Genera Rule 8) a) ii) 1) and 2) with:

8)

1) If SIMPLE is specified or implicit, then:

A)  Each matching row MRin F is paired with the candi date replacement row
NMR, formed by copying MR and setting each referencing column in theg
copy-to the null value. MR isidentified for replacement by NMRin F.
Theset of (MR, NMR) pairsisthe replacement set for F.

B)- = F isidentified for replacement processing with subtables with respect to
the referencing columns.

C) TheGenera Rulesof Subclause 14.22, “ Effect of replacing rowsin base
tables’, are applied.

2)  If <match type> specifies FULL, then:

A) Eachmatchingrow MRin F is paired with the candidate replacement row]
NMR, formed by copying MR and setting each referencing column in theg
copy that corresponds with areferenced column to the null value. MR s
identified for replacement by NMR in F. The set of (MR, NMR) pairsis
the replacement set for F.

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

C) TheGeneral Rules of Subclause 14.22, “ Effect of replacing rowsin base
tables’, are applied.
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8. Rationale Handle deletions and triggersin Clause 14.

Replace General Rule 8) a) iii) with:

8)

i)

8)
b)

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

1)

2)

3)

Each matching row MRin F is paired with the candidate replacement rew NMR,
formed by copying MR and setting each referencing column in the.copy that
corresponds with a referenced column to the default value specified in the
General Rules of Subclause 11.5, “ <default clause>". MR isidentified for
replacement by NMRin F. The set of ( MR, NMR) pairsisthe replacement set
for F.

F isidentified for replacement processing with subitables with respect to the
referencing columns.

The General Rulesof Subclause 14.22, “ Effeetof replacing rowsin basetables’,
are applied.

9. Rationale Handle deletions and triggersin Clause 14.

Replace General Rule 8) b) i) toiii) with:

If the <update rule> gpecifies CASCADE, then:

1)

2)

Each unigUe 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
C2ispaired 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 rowsin the referenced table that formerly had, during the same execution
of the sameinnermost SQL - statement, that unique matching row asamatching
row, the valuesin C2 have all been updated to avalue that is not distinct from
V. If thislast condition is not satisfied, then an exception condition is raised:
triggered data change violation. UMR is identified for replacement by NUMR
inF. The set of (UMR, NUMR) pairsis the replacement set for F.

NOTE 260 — Because of the Rules of Subclause 8.2, “<comparison predicate>", on which the
definition of "distinct” relies, the valuesin C2 may have been updated to valuesthat are not distinct,
yet are not identical. Which of these non-distinct values is used for the cascade operation is
implementation-dependent.

F isidentified for replacement processing with subtables with respect to the

i)

54

3)

P 4 1
ICITITTIVITIY COTUITiiS.

The General Rulesof Subclause 14.22, “ Effect of replacing rowsin basetables’,
are applied.

If the <update rule> specifies SET NULL, then:
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1) Eachunigue matching row UMRin F that contains a non-null value in the ref-
erencing column in F that corresponds with the updated referenced column is
paired with the candidate replacement row NUMR, formed by copying UMR

and setting that referencing column in the copy to the null value. UMR isiden-
tified for. rnpl:v‘nrnmf h\JI NUMRINE. Thesat of ( | II\IID’ [N II\/ID) p:nircicfhn

replacement set for F.

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

3) TheGenera Rulesof Subclause 14.22, “ Effect of replacing rowsin-base tables’
are applied.

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

1) Each unigue matching row UMRin F that contains anon-null value in the ref
erencing column in F that corresponds with the tipdated referenced column is
paired with the candidate replacement row NUMR, formed by copying UMR
and setting that referencing column in the copy to the default value specified
in the General Rules of Subclause 11.5;&default clause>". UMR isidentifieq
for replacement by NUMR in F. Therset of (UMR, NUMR) pairsisthe
replacement set for F.

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

3) TheGenera Rulesof Subclause 14.22, “ Effect of replacing rowsin basetables’
are applied.

10. Rationale Handle deletions and triggers in'Clause 14.

Delete General Rules 15) and 16).

11.9 <check constraint definition>

1. Rationale Replaceinappropriate reference to <target specification>.
Replace Syntax Rule 1) with:

1) _<{The<search condition> shall not contain a <host parameter specification>, an <SQL parameter ref
erence>, a <dynamic parameter specification>, or an <embedded variabl e specification>.

2.5 Rationale “ <subguery>" 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
<guery expression>.
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3. Rationale “ <subquery>" should be “ <query expression>" .
Replace Syntax Rule 4) with:

4) | the <check constraint definition> is contained in a<table definition> that defines atemporary table

and specifies ON COMMIT PRESERVE ROWS or a <temporary table declaration> that specifies
ON COMMIT PRESERVE ROWS, then the <search condition> shall not contain areferenceto a

temporary table defined by a <table definition> or a<temporary table declaration> that specifiesON
COMMIT DELETE ROWS.

4.  Rationale Remove specification of when and how constraints are checked.

Delete NOTE 265.

5. Rationde " <subquery>" should be“ <query expression>" .
Replace Conformance Rule 1) with:

1)  Without Feature F671, "Subgueriesin CHECK constraints', cenforming SQL language shall not
contain a <search condition> contained in a <check constraint.definition> that contains a <query
expression>.

11.18 <drop column definition>

1. Rationale Clarify the affect of <drop column definition> when restrict is specified, the the affected column
is referenced by a multi-column <whique constraint definition>.

Replace Note 271 with:

NOTE 271 — A <drop column definitian>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>),
amulti-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 acolumn that is
referenced by amulti-column<unique constraint definition> will fail while dropping acolumn that isreferenced by asingle-column
<unique constraint definition= will succeed.

2. Rationale Clarify;how domain constraints are handled.
ReplaceGeneral Rule 4) with:

4) £ ) 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.
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11.22 <view definition>

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

Delete Syntax Rule 1)

Rationale: Deletion of rule that prohibits what isimpossible anyway.

Delete Syntax Rule 2)

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

3) The<query expression> shall not contain a <host parameter specification>, an <SQL parameter
reference>, a <dynamic parameter specification>, or an <embedded'variable specification>.

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.

Rationale: Indicate which columns of a view are updatable.
Insert the following subrule to General Rule 1):

1)

c.1) Ineachcolumnidescriptor, an indication that the column isupdatableif Vis effectively updatabl ¢

and the cerresponding column of QE is updatable.

Rationale: Use the correct rules to determine INSERT, UPDATE and DELETE privileges on views.
Replace General Rule 6) with:
6) IV iseffectively updatable, then a set of privilege descriptorsis created by applying the General

Rules of Subclause 9.24, “ Determination of view and view component privileges’, with V asthe
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 updatable.
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11.24 <domain definition>

1. Rationale Check for uniqueness of constraint names.

8)

a)
b)
<)
d)

€)

1
d)

Insert the following Syntax Rule:

b.1) Let Sbethe schemaidentified by the <schema name> of the explicit or implicit <constraint

name> contained in <domain constraint>. Sshall not include a constraint descriptorwhose
constraint name is <constraint name>.

2. Rationale Clarify how domain constraints 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 constraint descriptor includes:

The <constraint name> contained in the explicit or implicit-<constraint name definition>.
An indication of whether the constraint is deferrable-or not deferrable.
An indication of whether theinitial constraint niode of the constraint is deferred or immediate.

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

The appropriate <search condition>:
(1=1)

11.30 <drop domain statement>

Retionale: Clarify how domain constraints are handled.

Replace General Rule-1) d) with:

For every domain constraint descriptor DCD included in the domain descriptor of D whose
<constraint name> is not contained in the excluded constraint list then: for every domain con-
straint usage descriptor DCU included in DCD:

i) Let SC be the appropriate <search condition> included in DCU.
) L ot TP baa<ctabhla ctraint dafinit e s oty Nf o ctraint Adafinition
II} LTU TOUL VDO ASIAUTT UUNIOUTAITITUCTITINU UL \.aUIIJJ.IIIUUI ASVUNISUTATINTIAATICUCTTTIruna
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whose <constraint name> is implementati on-dependent, and whose <constraint
characteristics> are the <constraint characteristics> of the domain constraint
descriptor, and whose <table constraint> is

CHECK ( SC)
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iii) If the applicable privileges for UA include all of the privileges necessary for UA to
successfully execute the <alter table statement>
ALTER TABLE TN ADD TCD

then the following <alter table statement> is effectively executed with a current
autharization identifier of UA:

11.37 <assertion definition>

1

11.41 <user-defined type definition>

ALTER TABLE TN ADD TCD

Rationdle Delete a redundant rule.

Delete Syntax Rule 8).

Rationale Remove specification of when and how constraints are checked.

Delete NOTE 294.

Rationale: Remove specification of when and how constraints.are checked.
Replace Genera Rules 3) and 4) with:

4)  Anassertion descriptor iscreated that desgribes the assertion being defined. This descriptor includes:
a)  <constraint name>.
b)  Whether the constraint is deferrable, as specified in <constraint characteristics>.
¢) Theinitial constraint mode specified in <constraint characteristics>.

d) Theapplicable <search condition> SC.

1. Rationale Correct an erroneous mix-up of <cast to distinct>, <cast to source>, <cast to ref>, and <cagt
{0 type>.
Replace Syntax Rule 7) f) with:
7)
f)  Neither <cast to ref> nor <cast to type> shall be specified.
2. Rationale Correct an erroneous mix-up of <cast to source> and <cast to type>.

Replace Syntax Rule 8) a) with:
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8)
a)  Neither <cast to distinct> nor <cast to source> shall be specified.

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

to type>.
Replace the lead text of Syntax Rule 8) k) with:
8)
k)  If <casttoref> or <cast to type> is specified, then exactly one of the followingshall be true:

11.42 <attribute definition>

1. Rationale Remove an incorrect double negative.
Replace Conformance Rule 4) with:
4)  Without Feature S026, “ Self-referencing structured types?, conforming SQL language shall not
contain a<datatype> simply contained in an <attribute definition> that is a <reference type> whose

<referenced type> is equivalent to the <schema-resolved user-defined type name> simply contained
in the <user-defined type definition> that contains <attribute definition>.

11.50 <SQL -invoked routine>

1. Rationale Clarify the specifications:concerning returned result sets.
Replace Syntax Rule 6) d) with:
6)

d) If the SQL=invoked routineis an SQL-invoked procedure and <dynamic result sets character-
istic>is not specified, then DYNAMIC RESULT SETS O (zero) isimplicit.

2. Rationale Clarify the specifications concerning returned result sets.

Replace General Rule 3) d) with:

3)
d)  The maximum number of result setsincluded in the routine descriptor is
Case:
i) If the SQL -invoked routineisan SQL -invoked procedure, then the explicit or implicit

value of <maximum dynamic result sets>.
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i) Otherwise, O (zero).
3. Rationale An external routine does not have two authorization identifiers.

Dalata Ganaral Rula ) 2) 1) 2)
erete-seRera<the-o)a)-—=<5-

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>

1. Rationale Reference the correct BNF term, <dynamic result sets characteristic>.
Replace Syntax Rules 7) and 8) with:
7)  <dlter routine characteristics> shall contaif.at' most one <language clause>, at most one <parametq

style clause>, at most one <SQL -data aceess indication>, at most one <null-call clause>, at most ore
<dynamic result sets characteristic>,.and at most one <external routine name>.

=

8)  If <dynamic result sets characteristic> is specified, then SR shall be an SQL-invoked procedure.

12 Access control

12.1 <grant statement>

1. RationdeEditorial.
Replace General Rule 4) e) iii) with:

4)

e iii) The following <grant statement> is effectively executed as though the current user

—____identifferwae “_SYSTEMV andwithout further Access Rutechieckimg—————

GRANT REFERENCES ON V TO G WGO
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2. Rationale Usethe correct rules to determine INSERT, UPDATE and DELETE privileges on views.

Replace Genera Rule 5) with:

5)  Following the successful execution of the <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 <query expression> of V, the General Rules of Subclause 9.24;
“Determination of view and view component privileges’ are applied, with V as the VIEW.

B. Rationale Use the correct rulesto determine INSERT, UPDATE and DELETE privileges on views.

Insert the following General Rule:

11) Redundant duplicate view privilege dependency descriptors are removed fromthe collection of all
view privilege dependency descriptors.

12.2 <grant privilege statement>
1. Rationale Inappropriate reference to run-time valuesin Syntax Rules.

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

P, Rationale: | nappropriate reference to run-time valuesin Syntax Rules.

Delete Access Rule 1).

B. Rationale: Inappropriate reference to run-tifme valuesin Syntax Rules.

Insert the following General Rules.

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

b) Otherwise et G be <grantor>.

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

0.3) If.theapplicableprivilegesfor Ado notincludeaprivilegeidentifying O, then an exception condition
istraised: privilege not granted.

04) A set of privilege descriptorsisidentified. The privilege descriptors identified are those defining,
for each <action> explicitly or implicitly in <privileges>, that <action> on O held by A with grant
ontion

4. Rationale Editorial.

Replace Genera Rule 7) @) with:
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7)
a) If theprivilegeis grantable, then let WGO be “WITH GRANT OPTION".

12.3 <privileges>

1. Rdtionale Inappropriate reference to run-time values in Syntax Rules.

Delete General Rule 1).

12.4 <roledefinition>

1. Rationale Inappropriate reference to run-time values in Syntax Rules;
Insert the following General Rules:

0.1) Case
a If WITH ADMIN is omitted, then let G be @MITTED.
b) Otherwise, let G be <grantor>.

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

2. Rationale Aroleisnot a schema object.
Replace General Rule 1) with:

1) A roledescriptor whase 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.

Ranlaca Somtany Rl 1\ vt
|\c}.l|m/c Uyl TLOA TAUTT Ll VVILIT.

1) Noroleidentified by a specified <grantee> shall be applicable for any role identified by a specified
<role granted>; that is, no cycles of role authorizations are allowed.
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2. Rationale Inappropriate reference to run-time values in Syntax Rules.

Delete Syntax Rules 2) and 3).

0.1)

0.2)

0.3)

1)

2)
3)

4)

6)

ol . : » luesi |
Delete Access Rule 1).
. Rationale: Inappropriate reference to run-time values in Syntax Rules.

Insert the following General Rules:

Case:
a If WITH ADMIN isomitted, then let G be OMITTED.
b) Otherwise, let G be <grantor>.

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

For each <role granted> R, if no grantable role authorization.descriptor exists whose role nameisR
and whose granteeis A or an applicablerolefor A, then an-€xception conditionisraised: invalid role
specification.

5. Rationale Use of inappropriate terminol ogy.

Replace General Rules 1), 2), 3) and 4) with:

For each <grantee>, GEE, for each <rgle granted>, R, arole authorization descriptor is created with
role name R, grantee GEE, and grantor A.

If WITH ADMIN OPTION is specified, then each role authorization descriptor is grantable.

If two role authorization-descriptors are identical except that one is grantable and the other is not,
then both role authorization descriptors are set to indicate that the role authorization is grantable.

Redundant duplieate rol e authorization descriptors are destroyed.

6. Rationale Correction of terminology in General Rule.

Replace Genera Rule 6) with:

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.

64
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12.6 <drop role statement>

1

Rationale Use mor e appropriate terminology.

Replace Access Rule 1) with:

1) Thereshal exit at |east one grantabl e rol e authorization descriptor whose role nameis R andwhose
grantee is an enabled authorization identifier.

12.7 <revoke statement>

1.

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

Delete Syntax Rules 3), 4), and 9) to 37).

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

Delete AccessRule 1).

Rationale: Inappropriate reference to run-time values in Syntax Rules.
Insert the following General Rules:

0.1) Case:
a) If GRANTED BY isomitted,then let G be OMITTED.
b) Otherwise, let G be <grantor>.

0.2) Let Abetheresult 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
Ado notincludeaprivilegeidentifying O, then an exception condition israised: invalid grantor.

b) ~“lfthe <revoke statement> is a <revoke role statement>, then, for every role R identified by a
<role revoked>, if the applicable roles of A do not include arole AR such that there exists a
grantabl e role authorization descriptor with role R and grantee A, then an exception condition
israised: invalid grantor.

0.4) Case

a) If the<revoke statement>isa<revoke privilege statement>, then, for every <grantee> specified,

aset of privilege descriptorsisidentified. A privilege descriptor P I1s said to be identified It it
belongsto the set of privilege descriptorsthat defined, for any <action> explicitly or implicitly
in <privileges>, that <action> on O, or any of the objectsin S, granted by A to <grantee>.
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b)

NOTE 337 — Column privilege descriptors become identified when <action> explicitly or implicitly contains a
<privilege column list>. Table/method descriptors becomeidentified when <action> explicitly or implicitly contains
a<privilege method list>.

If the <revoke statement> is a <revoke role statement>, then, for every <grantee> specified, a
set of role authorization descriptorsis identified. A role authorization descriptor is said to be

identified if it defines the grant of any of the specified <role revoked>s to <grantee> with
grantor A.

Rationale Use the correct rulesto determine INSERT, UPDATE, and DELETE privileges on views.
Inappropriate reference to run-time values in Syntax Rules.

Insert the following General Rule:

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

Case:

a)

b)

If D identifies aview or acolumn of aview and the <action> of D iSINSERT, UPDATE, or
DELETE, then D isdirectly dependent on P if there exists aview privilege dependency
descriptor whose supporting privilege descriptor is P and whese dependent privilege descriptor
isD.

Otherwise, one of the following is true:
i) All of the following conditions hold:
1) Pindicatesthat the privilegethat it representsis grantable.

2) Thegranteeof Pisthe same asthe grantor of D, or the grantee of PisPUBLIC,
or, if the grantor of Diis a <role name>, the grantee of P is an applicablerole
for the grantor of Bs

3) Case

A) P and D areboth 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 andD areboth table privilege descriptors. The action and theidentified
table of P are the same as the action and the identified table of D,
respectively.

C) PandD areboth execute privilege descriptors. The action and the identi-
fied SQL-invoked routine of P arethe same asthe action and theidentified
SQL -invoked routine of D, respectively.

D) PandD areboth usage privilege descriptors. The action and theidentified
domain, character set, collation, trangliteration, user-defined type, or
sequence generator of P are the same as the action and the identified
domain _character set_collation, tranditeration user-defined type _ar
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sequence generator of D, respectively.

E) PandD areboth under privilege descriptors. The action and the identified
user-defined type or table of P are the same asthe action and theidentified
user-defined type or table of D, respectively.
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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) Theprivilege descriptor for D indicates that its grantor is the special grantor
value“_SYSTEM”.

2) Theaction of P isthe same asthe action of D.

3) Thegranteeof Pisthe owner of thetable, collation, or trandliteration identifiegl
by D or the grantee of P is PUBLIC.

4)  One of the following conditions hold:

A) Pand D are both column privilege descriptors,the privilege descriptor [
identifies a<column name> CVN explicitly or'implicitly contained in the
<view column list> of a<view definitian>V, and one of the following i
true:

1) For every table T identified by a <table reference> contained if
the <query expression>of V and for every column CT that is &
column of T and@antinderlying column of CV, the action for P
isREFERENCES and either the identified column of PisCT of
the identifiedtable of PisT.

1)) For everytable T identified by a <table reference> contained i
the <guery expression> of V and for every column CT that is 8
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 PisT.

B) Theprivilegedescriptor D identifiesthe <collation name> of a <collation
definition> CO and the identified character set name of P isincluded in
the collation descriptor for CO, or the identified tranditeration name of
P isincluded in the collation descriptor for CO.

—4

—

C) Theprivilege descriptor D identifies the <trandliteration name> of a
<trandliteration definition> TD and the identified character set name of
P is contained in the <source character set specification>, or the <target
character set specification> immediately contained in TD.

iii) All of the following conditions hold:
1) The privilege descriptor for D indicates that its grantor isthe special grantor
value“_SYSTEM”.
2) Thegrantee of P isthe owner of the domain identified by D or the grantee of
PisPUBLIC.

3)  Theprivilege descriptor D 1dentifies the <domarn name> of a <domain defini-
tion> DO and either the column privilege descriptor P has an action of REFER-
ENCES and identifies a column referenced in the <search condition> included
in the domain descriptor for DO, or the privilege descriptor P has an action of
USAGE and identifiesadomain, collation, character set, or tranditeration whose
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<domain name>, <collation name>, <character set name> or <trandliteration
name>, respectively, is contained in the <search condition> of the domain
descriptor for DO.

Rationale: Innnnrnprinfn reference torun-time valuesin Qjmfny Rules
i )

Insert the following General Rules:

0.6) The privilege dependency graph is a directed graph such that al of the following are true:

0.7)

a)  Each node represents a privilege descriptor.

b)  Eacharc from node P1 to node P2 represents the fact that P2 directly dependsion P1.

An independent node is a node that has no incoming arcs.

A privilege descriptor P is said to be modified if all of the following are true:

a)  Pindicatesthat the privilege that it representsis grantable.

b) P directly depends on an identified privilege descriptor or:@modified privilege descriptor.

¢) Case

i)

If Pisneither a SELECT nor a REFERENCES column privilege descriptor that
identifiesa<column name> CVN expli€itly or implicitly contained in the <view column
list> of a<view definition> V, then'tet 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 whieh P directly depends, there exist some XO and XA for
which the set of identified. ppivilege descriptors unioned with the set of modified
privilege descriptors incltude all privilege descriptors specifying the grant of XA on
XO WITH GRANT OPTION.

If P isacolumn-privilege descriptor that identifies acolumn 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 whose <column name> is CRT, such that al
ofthe following are true:

1) CrTisacolumnof T and an underlying column of CV.

2) Every privilege descriptor PD that isthe descriptor of some member of SP that
specifiesthe action PA on CRT WITH GRANT OPTION iseither an identified
privilege descriptor for CRT or amodified privilege descriptor for CRT.

d) Atleast oneof thefollowing istrue:

i)

GRANT OPTION FOR is specified and the grantor of P isthe special grantor value
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i)

SYSTEM™

There exists a path to P from an independent node that includes no identified or
modified privilege descriptors. P issaid to be amarked modified privilege descriptor.
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iii) P directly depends on a marked modified privilege descriptor, and the grantor of P
isthe special grantor value“_SY STEM”. P issaid to be a marked modified privilege
descriptor.

[ Rationale Correction.of lenfny Rules In:\pprnprinfn referencetorun-time valuesin lenfny Rules

Insert the following General Rule:

0.8) A roleauthorization descriptor D is said to be directly dependent on another role autharization
descriptor RD if al of the following conditions hold:

a) RDindicatesthat therole that it representsis grantable.
b)  Therole name of D isthe same as the role name of RD.

c) Thegrantee of RD isthe same as the grantor of D, or the grantegief RD is PUBLIC, or, if th
grantor of D isa<role name>, the grantee of RD is an applicable role for the grantor of D.

D

7. Rationale Inappropriate reference to run-time values in Syntax Rules.
Insert the following General Rules:

0.9) Therole dependency graph is adirected graph suchithat all of the following are true:
a)  Each node represents arole authorizatign descriptor.
b)  Eacharc from node R1 to node R2 represents the fact that R2 directly depends on R1.
An independent node is one that has noincoming arcs.

0.10) A role authorization descriptor RP. is said to be abandoned if it is not an independent node, and it iis
not itself anidentified role authorizati on descriptor, and there exists no path to RD from any indeper}-
dent node other than pathsthat include an identified role authorization descriptor.

8. Rationale Correction of SyntaX Rules. Inappropriate reference to run-time valuesin Syntax Rules.

Insert the following General Rule:

0.11) An arc frontTanode P to anode D of the privilege dependency graph is said to be unsupported if &
of thefollowing are true:

ay\"The grantor of D and the grantee of P are both <role name>s.

b)  Thedestruction of all abandoned role authorization descriptors and, if ADMIN OPTION FO
isnot specified, all identified role authorization descriptors would result in the grantee of P n
longer being an applicable role for the grantor of D.

o A

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:
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Itisnot anindependent node, and P isnot itself anidentified or amodified privilege descriptor,
and there exists no path to P from any independent node other than paths that include an
|dent|f|ed pnwlege d&ecnptor ora mOdIerd pr|V|Iege d&ecrlptor or an unsupported arc, and

b)

ARCHY OPTION.

All of the following conditions hold:

i)

P isacolumn privilege descriptor that identifies a<column name> CVN explieitly or
implicitly contained in the <view column list> of a<view definition> V, with.an action
PA of REFERENCES or SELECT.

Letting SP be the set of privileges upon which P directly depends, at least one of the
following istrue:

1)

2)

There exists some table name RT such that all of thefollowing are true:

A)

B)

RT isthe name of thetable identified by some<table reference> contained
in the <query expression> of V.

For every column privilege descriptor-CPD that is the descriptor of some
member of SP that specifies the@ction PA on RT, CPD is either an iden-
tified privilege descriptor for, RTor an abandoned privilege descriptor for
RT.

There exists some column name CRT such that all of the following are true:

A)

B)

instead of GRANT:

CRT isthe name of 'some column of the table identified by some <table
reference> contaibed in the <query expression> of V.

For every 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.

10. Rationale: Inappropriate referenceto run-time valuesin Syntax Rules. <revokerole statement> uses ADMIN

Insert the following General Rule:

0.13) The revoke-destruction action is defined as

70

Case
a) ¢ 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 al identified and abandoned
privilege descriptors.

i) Otherwise, the destruction of all abandoned privilege descriptors and, if GRANT

OPTION FOR is not specified, al identified privilege descriptors.
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b) If the <revoke statement> is a <revoke role statement>, then the destruction of al abandoned
role authorization descriptors, all abandoned privilege descriptors and, if ADMIN OPTION
FOR is not specified, al identified role authorization descriptors.

11 Rationale Innnnrnprinfn reference torun-time valuesin lenfny Rules
i }

Insert the following General Rules:

0.14) Let Sl 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 included in S1. Let QE be the <query expression>-0hHV. Vissaid to be
abandoned if the revoke destruction action would result in A1 no longer having-in its applicable
privileges any of the following:

a) SELECT privilege on at least one column of every table identified by a <table reference> is
contained in QE.

b)  SELECT privilege on every column identified by a <column reference> contained in QE.

-

c) USAGE privilege on every domain, every collation, every character set, and every tranditeratio
whose hames are contained in QE.

d) USAGE privilege on any user-defined type UDT such that some <data type> contained in M
is usage-dependent on UDT.

e) EXECUTE privilege on every SQL -invoked routine that is the subject routine of any <routine
invocation>, <method invocation>, <static method invocation>, or <method reference> that
iscontained in QE.

[®X

f)  Thetable/method privilegeanevery table T1 and every method M such that thereisa<metho
reference> MR contai nedin QE such that T1 isin the scope of the <value expression primary
of MR and M is subjectroutine of MR.

V

g) SELECT privilege.on any columnidentified by a<column reference> contained in the <scalar
subquery> that:is'equivalent to some <dereference operation> contained in QE.

h)y  SELECT privilege WITH HIERARCHY OPTION on at least one supertabl e of the scoped
table ofvany <reference resolution> that is contained in QE.

)] SELECT privilege on the scoped table of any <reference resolution> that is contained in QH.

)] }f V isthe descriptor of areferenceable table, then USAGE privilege on the structured type
associated with the view described by V.

k)  UNDER privilege on every direct supertable of the view described by V.

)  SELECT privilegeWITHHIERARCHY OPTION privilegeon at |east one supertabl e of every
typed table identified by a <table reference> that simply contains an <only spec> and that iS
contained in QE.

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 Al no longer having any of the following:

a) If Tisthedescriptor of areferenceable table, then USAGE privilege on the structured type
associated with the table described by T.
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b)

UNDER privilege on every direct supertable of the table described by T.

12. Rationale Clarify howitemsmight beincluded in constraint descriptors. Inappropriate referenceto run-time

valuesin Syntax Rules.

Insert the following General Rules:

0.17) Let TC be any table constraint descriptor included in S1. TC is said to be abandoned if the revoke
destruction action would result in A1 no longer having initsapplicable privileges any of thefollowing:

a)

b)

c)

d)

€)

f)

9)

h)

REFERENCES privilege on at |east one column of every tableidentified by a<table r&ference>
contained in the <search condition> of TC.

REFERENCES privilege on every column identified by a <column reference> contained in
the <search condition> of TC.

USAGE privilege on every domain, every collation, every character set;and every trandliteration
whose names are contained in any <search condition> of TC.

USAGE privilege on any user-defined type UDT such that somé<data type> contained in the
<search condition> of TC is usage-dependent on UDT.

EXECUTE privilege on every SQL-invoked routine that\'s the subject routine of any <routine
invocation>, <method invocation>, <static method invocation>, or <method reference> that
is contained in any <search condition> of TC.

Thetable/method privilege on every table T.1.and every method M such that thereisa<method
reference> MR contained in any <search«condition> of TC such that T1 isin 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 the <scalar
subquery> that is equivalent to-some <dereference operation> contained in any <search condi-
tion> of TC.

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.

SELECT privilegé.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.

0.18) Let AXbe any assertion descriptor included in SL. AX issaid to be abandoned if the revoke destruction
actioen would result in A1 no longer having in its applicable privileges any of the following:
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a) REFERENCES privilegeon at least one column of every tableidentified by a<tablereference>
contained in the <search condition> of AX.

h) RECERENCES nrivaloann an cvrorvy eolivman idantifiod vy A —oanliimin rfAarcnesnas ~ant~ainadl 11
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the <search condition> of AX.

c) USAGE privilege onevery domain, every collation, every character set, and every trandliteration

whose names are contained in any <search condition> of AX.
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USAGE privilege on any user-defined type UDT such that some <datatype> contained in the
<search condition> of AX is usage-dependent on UDT.

EXECUTE privilege on eery SQL-invoked routine that is the subject routine of any <routine
invocation>, <method invocation>, <static method invocation>, or <method reference> that

f)

9)

h)

)

13. Rationale: Inappropriate reference to run-time valuesiin/Syntax Rules.
Insert the following General Rules:

0.19) Let TR be any trigger descriptor inchuded in S1. TRis said to be abandoned if the revoke destruction
action would result in A1 no longerhaving in its applicable privileges any of the following:

a)
b)

0)

d)

8)

f)

oA

IS contained n any <searchn condrtion> or AA.

Thetable/method privilege on every table T1 and every method M such that thereis a<niethog
reference> MR contained in the <search condition> of AX such that T1 isin 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 the <scal a
subqguery> that is equivalent to some <dereference operation> contai ned in-any <search condi
tion> of AX.

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 AX.

SELECT privilege on the scoped table of any <reference reselution> that is contained in any
<search condition> of AX.

SELECT privilege WITH HIERARCHY OPTION onyat least one supertable of every typed
tableidentified by a<table reference> that simply.centains an <only spec> and that is containeg
in the <search condition> of AX.

TRIGGER privilege orrthe subject table of TR.

REFERENCES privilege on at |east one column of every tableidentified by a<table reference>
contained in any.<search condition> of TR.

SELECT yrivilege on every column identified by a <column reference> contained in any
<searcheondition> of TR.

USAGE privilege on every domain, collation, character set, and trandliteration whose name s
contained in any <search condition> of TR.

USAGE privilege on any user-defined type UDT such that some <datatype> contained in any
<search condition> of TR is usage-dependent on UDT.

The table/method privilege on every table T1 and every method M such that thereisa<method
reference> MR contained in any <search condition> of TR such that T1 isin the scope of the
<value expression primary> of MR and M is the subject routine of MR.

EV ECLITE nriv ntha CMO lead vl h ictho orihiont you

)

XECUTEprivitege-onthe SQL-nvekedreutine thatis the subjectredtine-of-any—<rodtine
invocation>, <method invocation>, <static method invocation>, or <method reference> that
is contained in any <search condition> of TR.
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h)

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 <triggered SQL statement> of TR.

SELECT privilege on at least one column of every table identified by a <table reference>

)

K)

n)

p)

o)

Contamed T a <query expression= Smpty Contamed T ar<cursor Specification,; am <imsert
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 <select list> immediately contained in a <select statement:
single row> contained in the <triggered SQL statement> of TR.

SELECT privilege on at least one column of every tableidentified by a <table reference> and
<column reference> contained in a <search condition> contained in a <del ete Statement:
searched>, an <update statement: searched>, or a<merge statement> contained iirthe <triggered
SQL statement> of TR.

SELECT privilege on at least one column of every tableidentified 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> contaiped.in the <insert column list> of an <insert
statement> or a <merge statement> eontained 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 the
<triggered SQL statement> of TR.

iii) Of the table identifiedby 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.

UPDATE privilegeen 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
statement> of TR.

WUSAGE privilege on every domain, collation, character set, tranditeration, and sequence gen-
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 the
<triggered SQL statement> of TR is usage-dependent on UDT.
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r)

Thetabtermethod privitege onevery tabie T and every method Mrsuch thar thereisa<method
reference> MR contained in any <triggered SQL statement> of TR such that T1 isin the scope
of the <value expression primary> of MR and M is the subject routine of MR.
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s)  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 of thefollowing:

)] A <search condition> of TR.

A auon L ovnroacaions. cimnlv cantainad 1n A ~~Lirenr cinaci fl aat AN an-<ineort ctato
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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
single row> contained in the <triggered SQL statement> of TR.

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

V) A <valueexpression> contained in an <update source> or an Kassigned row> containegd
in the <triggered SQL statement> of TR.

t)  SELECT privilege WITH HIERARCHY OPTION on at |east one supertable of the scoped
table of any <reference resolution> that is contained in any,of the following:

)] A <search condition> of TR.

P

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
single row> contained in the'<triggered SQL statement> of TR.

P

iv) A <search condition> contained in a <del ete statement: searched>, an <update stat¢
ment: searched>, or a<merge statement> contained in the <triggered SQL statement|
of TR.

V

V) A <valueexpression> contained in an <update source> or an <assigned row> containegd
in the <triggered SQL statement> of TR.

u) SELECT privilegeon the scoped table of any <reference resolution> contained in any of the
following:

)] A <search condition> of TR.

P

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
single row> contained in the <triggered SQL statement> of TR.

iv) A <search condition> contained in a <del ete statement: searched>, an <update statq
ment: searched>, or a<merge statement> contained in the <triggered SQL statement|
of TR.

N

V

V) A <valueexpression> contained in an <update source> or an <assigned row> containegd

M the <triggered SQL Statement> of TR,

v)  SELECT privilege WITH HIERARCHY OPTION on at |east one supertable of every typed
tableidentified 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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0.20) Let DC be any domain constraint descriptor included in SL. DC is said to be abandoned if the revoke
destruction action would result in A1 no longer having in itsapplicable privileges any of thefollowing:

a)

REFERENCES privilege on at least one column of every tableidentified by a <tablereference>
contained in TR.

b)

<)

d)

f)

9)

h)

)

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 character
set, and every trandliteration whose names are contained in any <search condition> of-DC.

USAGE privilege on any user-defined type UDT such that some <datatype> contained in any
<search condition> of DC is usage-dependent on UDT.

EXECUTE privilege on every SQL-invoked routine that is the subject routine of any <routine
invocation>, <method invocation>, <static method invocation>, or <method reference> that
is contained in any <search condition> of DC.

Thetable/method privilege on every table T1 and every methodM;such that thereisa<method
reference> MR contained in any <search condition> of DC stich that T1 isin the scope of the
<value expression primary> of MR and M is the subject rottine of MR.

SELECT privilege on any column identified by a <column reference> contained in a <scalar
subquery> that is equivalent to some <dereference operation> contained in any <search condi-
tion> of DC.

SELECT privilege WITH HIERARCHY QOPTION on at least one supertable of the scoped
table of any <reference resolution> thatds contained in any <search condition> of DC.

SELECT privilege on the scoped tableof any <reference resolution> that is contained in con-
tained in any <search condition>f DC.

SELECT privilege WITH HIERARCHY OPTION on at least one supertable of every typed
tableidentified by a<table teference> that simply contains an <only spec> and that is contained
in the <triggered SQL statement> of TR.

0.21) For every domain descriptor DO included in S1, DO issaid to belost if the revoke destruction action
would result in Al nalonger 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
issaid to belost if any of the following are true:

a)

b)

PN

The revoke destruction action would result in Al no longer having in its applicable privileges
YUSAGE privilege on any character set included in the data type descriptor included in CD.

The revoke destruction action would result in A1 no longer having in its applicable privileges
USAGE privilege on any user-defined type UDT such that a data type descriptor included in
CD describes atype that is usage-dependent on UDT.
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Fhenameof-the domainBDN+retudecHR-EBf any teentifres-atostdemaidescet iptGi‘ aneHhe
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.
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0.23) For every SQL-client module MO, let G be the <modul e authorization identifier> that owns MO.
MO issaid to belost if the revoke destruction action would result in G no longer having in its
applicable privileges USAGE privilege on the character set referenced in the <module character set
specification> of MO.

U.24) For every user-defined type descriptor DT included in S, DT 1S said t0 be abandoned 1T any o, thje
following aretrue:

a) Therevoke 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 i
DT describes atype that is usage-dependent on UDT.

=)

b)  Therevoke destruction action would result in A1 no longer having in its-applicable privileges
the UNDER privilege on any user-defined type that is adirect supertypeof DT.

0.25) Sl issaid to belost if the revoke destruction action would result in ALno longer having in its appl
cable privileges USAGE privilege on the default character set includedin the S1.

0.26) For every collation descriptor CN contained in S1, CN issaid to beimpacted if the revoke destruction
action would result in A1 no longer having in its applicable privileges USAGE privilege on the cql-
lation whose name is contained in the <existing collation name> of CN.

0.27) For every character set descriptor CSD contained in Sk, CSD is said to be impacted if the revoke
destruction action would result in A1 no longer having in its applicabl e privileges USAGE privilege
on the collation whose name is contained in CSD.

0.28) For every descriptor included in Sl that includes a data type descriptor DTD, DTD is said to be
impacted if the revoke destruction actionwould result in A1 no longer having in its applicable priv
leges USAGE privilege on the collationwhose nameisincluded in DTD.

0.29) Let RD be any routine descriptor with an SQL security characteristic of DEFINER that isincludgd
in S1. RD issaid to be abandonediif the revoke destruction action would result in A1 no longer haviing
inits applicable privileges alof the following:

a) 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 containedin-the <routine body> of RD.

b) SELECT privilege on at least one column of each table identified by a <table reference> coh-
tainedn 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.

C). C~SELECT privilege on at least one column of each table identified by a <table reference> cop-
tained in a <table expression> or <select list> immediately contained in a <select statement:
single row> contained in the SQL routine body of RD.

d) SELECT privilege on at least one column of each table identified by a <table reference> cop-
tained in a <search condition> contained in a <del ete statement: searched>, an <update statp-
ment: searched>, or a <merge statement> contained in the SQL routine body of RD.

e) SELECT privilege on at |east one column of each table identified by a <table reference> con-

tained in a<value expression> simply contained in an <update source> or an <assigned row>
contained in the SQL routine body of RD.
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f)

9)

SELECT privilege on at least one column identified by a <column reference> contained in a
<search condition> contained in a <delete statement: searched>, an <update statement:
searched>, or a<merge statement> contained in the <SQL routine body> of RD.

SELECT privilege on at least one column identified by a <column reference> contained in a

h)

)

k)

<value expression> simply contained 1N an <updale source> or an <assigned row> contained
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 <insert
statement> or a <merge statement> 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 the
SQL routine body of RD.

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 an
<insert column list> and that is contained in the SQL routine body of RD.

UPDATE privilege on each column whaose nameis contained in an <object column> contained
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<del ete statement: positioned> or.a<del ete statement: searched> contained in the SQL
routine body of RD.

USAGE privilege on each domain, collation, character set, trandliteration, and sequence gener-
ator whose name is contained ir‘the SQL routine body of RD.

USAGE privilege on each. User-defined type UDT such that a declared type of any SQL
parameter, returns dataty/pe, or result cast included in RD is usage-dependent on UDT.

USAGE privilege 6n)each user-defined type UDT such that some <data type> contained in the
SQL routine bady of RD is usage-dependent on UDT.

Thetable/method privilege on every table T1 and every method M such that thereisa<method
reference>-MR contained in the SQL routine body of RI such that T1 isin the scope of the
<valuyeexpression primary> of MR and M is the subject routine of MR.

SEDECT privilege on any column identified by a <column reference> contained in a <scalar
subqguery> 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 state-
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:

78

ornalarovas forin ol st O e s I g af N
SITIYreTuww CUMAT U Tt~ oY= TUUUTIT OUUY Ul T\J,

iii) A <search condition> contained in a <delete statement: searched>, an <update state-
ment: searched>, or a <merge statement> contained in the <SQL routine body> of
RD.
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iv) A <value expression> contained in an <update source> or an <assigned row> contained
in the <SQL routine body> of RD.

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:

a)

0.30) For every table descriptor TD included in S1, for every column descriptor CD included in TD, CL
is said to becantaminated if CD includes one of the following:

a)

b)

c)

d)

i) 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.

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 statp-
ment: searched>, or a <merge statement> contained in the SQL\routine body of RID.

7

iv) A <value expression> simply contained in an <update source> or an <assigned row>
contained in the SQL routine body of RD.

SELECT privilege on the scoped table of any <reference resolution> that is contained in any
of the following:

i) A <query expression> simply contained in-a<cursor specification>, an <insert statp-
ment>, or a <merge statement> contained-in the <SQL routine body> of RD.

i) A <table expression> or <select list>jimmediately contained in a <select statement:
single row> contained in the <SQL routine body> of RD.

iii) A <search condition> contained in a <del ete statement: searched>, an <update statp-
ment: searched>, or a <merge statement> contained in the <SQL routine body> of
RD.

iv) A <value express on>'contained in an <update source> or an <assigned row> containgd
in the <SQL routine body> of RD.

SELECT privilege WITH HIERARCHY OPTION on at least one supertable of every typed
tableidentified by a<table reference> that smply contains an <only spec> and that is containgd
in the <SQL rodtine body> of RD.

A User-defined type descriptor that describes a supertype of a user-defined type described b
an abandoned user-defined type descriptor.

~

A referencetype descriptor that includes a user-defined type descriptor that describes a supertype
of a user-defined type described by an abandoned user-defined type descriptor.

A collection type descriptor that includes a user-defined type descriptor that describes a
supertype of a user-defined type described by an abandoned user-defined type descriptor.

A collection type descriptor that includes areference type descriptor that includes a user-defi enjd
type descriptor that describes a supertype of a user-defined type described by an abandon

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 constraint, lost domain, |ost
column, lost schema, or adescriptor that includes an impacted datatype descriptor, impacted collation,
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impacted character set, abandoned user-defined type, forsaken column descriptor, forsaken domain
descriptor, or abandoned routine descriptor, then an exception condition israised: dependent privilege
descriptors still exist.

0.32) If CASCADE is specified, then the impact on an SQL-client module that is determined to be alost

Moduie TS Tmptementation-aefimed:

12.8 Grantor determination

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

Insert the following new Subclause:

12.8 Grantor determination

Function

Determine the grantor of a privilege or role authorization, or the intended owner of arole.

Syntax Rules

None.

Access Rules

None.

General Rules

1) Let G bethe GRANTOR specified in an application of this Subclause.
2)  Thegrantor Aisderived from G asfollows.
Case:
a) <JGisOMITTED, then
Case:

i) If thereis acurrent user identifier, then A is the current user identifier.

H) Otherwise-Adsthe currentrole-name:
b) If GisCURRENT _USER, then

Case:
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i) If thereis no current user identifier, then an exception condition israised: invalid
grantor.

i) Otherwise, A isthe current user identifier.

c) H GisCURRENT ROLE then
Case:
i) If thereisno current role name, then an exception condition israised: invalid gfantol.

i) Otherwise, A isthe current role name.

Conformance Rules

None.

13 SQL -client modules

13.4 Callsto an <externally-invoked precedur e>

1. Rationale Change of terminology.
In Syntax Rule 2) €), enhance the definition of the SQLSTATES _CODES package with:
2)
€)
NO_DATANO ADDI TI ONAL_RESULT_SETS_RETURNED:
constaht SQLSTATE TYPE :="02001";

WARNI NG_RESULT_SETS_RETURNED:
const ant SQLSTATE_TYPE : = "0100C';

13.5 <SOL procedure statement>

1. /Rationde Clarification.

Insert the following note after General Rule 1):

AT E-QR0-4 P=s " il P=y-N1 ! s "
NUTLE OJU. 1 — OIS TIULTIELESSA Y dlT ~OoL PJIrULCUUrNe Stalcriicetin-—=.
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Rationale: Clarify when constraints are checked, trigger execution contexts are created and AFTERtriggers
are processed.

Insert the following General Rule:

2.1) Thecurrent trigger execution context CTEC, if any, is preserved and new trigger execution context
NTEC is created with an empty set of state changes SSC.

Rationale: Rule associating statement with transaction is redundant.

Delete General Rule 4) a) iii) 3).

Rationale: Detailing the properties of a new transaction is not needed.
Replace General Rule 4) @) iii) 4) with:

4)

iii)
4)  If no SQL-transaction is active for the' SQL-agent and Sis an SQL -statement

that implicitly initiates SQL -transactions, then an SQL -transaction is initiated.
The SQL-client modul e that gontains Sis associated with the SQL -transaction.

Rationale Rule associating statement with transaction’is redundant.

Delete General Rule Rule 4) b) i).

Rationale: Detailing the properties of a-new transaction is not needed.
Replace Genera Rule 4) b) ii) with:
4)

b)

i) If no SQL -transaction is active for the SQL-agent and Sis an SQL -statement that
implicitly initiates SQL -transactions, then an SQL-transaction is initiated.

Rationale Clarify when constraints are checked, trigger execution contexts are created and AFTERtriggers
are processed.

Insert the following General Rules:

yal 1) Eor every referential constraint rlncrripfnr RCD whose maode.is immndi:\fn, the General Rules of

82

Subclause 11.8, “<referential constraint definition>", are applied.

4.2) For every state change DSC in SSC whosetrigger event isDELETE, let DSOT bethe 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.
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4.3) Case

a) If, for some constraint C, the constraint mode of C in the current SQL-session isimmediate
and acontrol <search condition> included in CD eva uatesto False, then an exception israised:
integrity constraint violation.

NOTE 350.1 — Thisruleimplies are-evaluation of the control <search condition>s of referential constraints. This
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 asthe SET OF STATE CHANGES.

4.4) NTEC, together with all of its contents, is destroyed and CTEC, if present, isrestored to become the
current trigger execution context.

Rationale: Distinguish properly between atomic statements and non-atomic ones.
Replace Genera Rule 5) a) ii) with:

5)

i) If Sisan atomic SQL-statement{then all changes made to SQL-data or schemas by
the execution of Sare canceled.

NOTE 350.2 — Atomic and non-atomic SQL -statements are defined in Subclause 4.33.5, “ SQL -statement
atomicity and statement execution contexts”.

Rationale: Distinguish properly between-atomic statements and non-atomic ones.
Replace General Rule 5) b) ii) 1) with:

5)
b)

1) If Sisanatomic SQL-statement, then all changes madeto SQL -dataor schemas
by the execution of Sare canceled.

NOTE 350.3 — Atomic and non-atomic SQL -statements are defined in Subclause 4.33.5, “ SQL -
statement atomicity and statement execution contexts”.
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14 Data manipulation

14.1 <declarecursor>

Rationale An updatable cursor must have only one |leaf underlying table that is one-to-one.
Replace Syntax Rule 11) with:
11) If an <updatability clause> of FOR UPDATE with or without a <column name list> isspecified,

then INSENSITIVE shall not be specified, QE shall be updatable, and QE shall have.only one leaf
underlying table LUT such that QE is one-to-one with respect to LUT.

Rationale An updatable cursor must have only one leaf underlying table that is one-to-one.
Replace Syntax Rule 13) with:

13) If CSisupdatable, thenlet LUTN be a<table name> that references LUT. LUTN isan exposed <table
or query name> whose scope is <updatability clause>.

Rationale: Clarify the specifications concerning dynamic result sets.
Replace Syntax Rule 16) with:

16) If WITH RETURN is specified, then the cursor specified by the <cursor specification> is awith-
return cursor.

NOTE 354 — “with-return cursor” is defined-imSubclause 3.1.6, “ Definitions provided in Part 2”.

Rationale: Clarify the reference to sort:.table.
Replace Syntax Rule 18) €) wijth:
18)
e) STissaidtobethe sort table of CS
Rationale Curser-erdering is specified in Subclause 10.10, “ <sort specification list>" .
Replace General Rule 2) with:
2) _~Nf an <order by clause> is specified, then the ordering of rows of the result is determined by the the

Genera Rules of Subclause 10.10, “<sort specification list>". The result table specified by the
<cursor specification> is the sort table of CSwith all extended sort key columns (if any) removed.

84

Rationale SQL-92 compatability.

Insert the following Conformance Rule:
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9)  Without Feature T111, “Updatable joins, unions and columns’, in conforming SQL language, if
FOR UPDATE is specified, then QE shall be simply updatable.

T4.7 <open Statement>

1. Rationde Factor out what is common to all cursors.

Replace al the General Rules with:

1) TheGenera Rulesof Subclause 14.28, “ Effect of opening acursor”, are applied with.CR as CURSOR.

14.3 <fetch statement>

1. Rationde Factor out what is common to all cursors.
Replace Genera Rules 2), 3), 4), and 5) with:;

2)  The Genera Rules of Subclause 14.29, “ Determination of the current row of acursor”, are applied
with CR as CURSOR and <fetch orientation> asFETCH ORIENTATION.

14.4 <close statement>

1. Rdtionale Clarification of the method efi identification of dynamic objects.
Insert the following Syntax Rule:

1) Let CRbethe cursor identified by <cursor name>.

2. Rationale Clarification/of the method of identification of dynamic objects.

Delete Genera ‘Rule 1).

3. Rationalé Factor out what is common to all cursors.

Replace Genera Rules 2), 3), 4), and 5) with:;

2)  TheGenera Rulesof Subclause 14.30, “Effect of closing acursor”, are applied with CRas 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) Let CRbethe cursor denoted by the <cursor name>. CR shall be an updatable cursor.

P.  Rationale An updatable cursor has only one leaf underlying table that is one-to-one.
Replace Syntax Rule 4) with:

4)  Let Tbethesimply underlying table of CR. T isthe subject table of the <del ete statement: positioned>.
Let LUT bethe leaf underlying table of T such that T is one-to-one with respect to LUT.

B. Rationale Move the rule that deletes rows from base tables to the correct place:
Replace General Rule 9) a) with:
9
a) If LUT is a base table, then:
i) Case:

1) If <target table> specifieSONLY, then LUT isidentified for deletion processing
without subtables.

2) Otherwise, LUT isidentified for deletion processing with subtables.

NOTE 364 — Identifying a base table for deletion processing, with or without subtables, is an
implementati on;dependent mechanism.

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

. Rationale Move the rulethat deletes rows from base tables to the correct place.

Delete General Rute 10).

14.7 <delete statement: searched>

1. Retionale Move the rule that deletes rows from base tables to the correct place.

N\ it
T

Raonlaca Ganaral Rula 7) o
Cpract-otrtrar<urS— vt

7)
a) If Tisabasetable, then:

86 © ISO/IEC 2005 — All rights reserved


https://standardsiso.com/api/?name=377a6de7aaf3b38fe0622b2a96d98ffa

ISO/IEC 9075-2:2003/Cor.1:2005(E)

i) Case:

1) If <target table> specifies ONLY, then T isidentified for deletion processing
without subtables.

2\ Othoraaca T icidontifiod far dolotiaon nracoccinawaath crihtahl e
ToTOTCItTCoTO T SOotTUoTr TS

[ rIC vV roc,— 1 I OCrCtror T ProCTooigvvre T

NOTE 367 — |dentifying a base table for deletion processing, with or without subtables, iSan
implementation-dependent mechanism.

i) The General Rules of Subclause 14.16, “Effect of deleting rows from basetables”’,
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 Genera Rule 11).

4. Rationale Delete spuriousrule.

Delete General Rule 12).

5. Rationale Correct the definition of when no deletions occur.
Replace General Rule 13) with:
13) If norows are marked for deletion;‘then a completion condition is raised: no data.
6. Rationale SQL-92 compatability:
Insert the following Conferimance Rule:
2)  Without FeatureT111, “Updatable joins, unions and columns’, conforming SQL language shall no

contain a <delete statement: searched> that contains a <target table> that identifies atable that is no
simply updatable.

14.8 <insert statement>

1<-Rationale Add the description that identity column and self-referencing column cease to be marked as
unassigned.

Replace General RUTe 7) d) With,

7)

d) For every C; for which one of the following conditionsis true:
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C; isnot marked as unassigned and no underlying column of C; is aself-referencing
column.

i) Some underlying column of C; is a user-generated self-referencing column.

III) &II e ul I\chl :_yll IU bU:ul LILLAL Uf C| ;D ax:f |€|‘c| 1 I\.:;I IU L:U:UIIII Ll | Id C\VIERR: D: :\\:G
SYSTEM VALUE is specified.

iv) Some underlying column of C; isan identity column and OVERRIDING SY STEM

VALUE is specified.

the General Rulesof Subclause 9.2, “ Store assignment”, are applied with C; and SV; asTARGET
and SOURCE, respectively. C; isno longer marked as unassigned.

Rationale Move the rule that inserts into base tables to the correct place.

Replace General Rule 8) a) with:

8)

a) If T isabasetable, then:

i)

i)

T isidentified for insertion of source table S.

NOTE 374 — Identifying a base table for insertion(of a source table is an implementation-dependent
operation.

The General Rules of Subclause 14:19, * Effect of inserting tables into base tables’,
are applied.

Rationale Move the rule that inserts into base tables to the correct place.

Delete Genera Rule 9).

Rationale: SQL-92 compatability,

Insert the following Conformance Rule:

5)  Without Feature(T 111, “Updatable joins, unions and columns’, conforming SQL language shall not
contain an <ipsert statement> that contains an <insertion target> that identifies atable that is not
simply updatable.

11.9 <merge statement>

Rationale Move the rules that update base tables to their correct places.

88

Replace General Rule 6) a) vi) 1) with:

6)
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vi)

1) If Tisabasetable, then:

A) Case
)] If <target table> specifies ONLY/, then T isidentified for,
replacement processing without subtableswith respect to object
columns CL.
1)) Otherwise, T isidentified for replacement processing with sub-

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 canbe empty.

B) TheGeneral Rules of Subclause 14.22, “ Effect of replacing rows in base
tables’, are applied.

2. Rationale Move the rules that update base tables to their correct flaces.

Delete General Rule 6) a) vii).

3. Rationale Add the description that identity column and self-referencing column cease to be marked as

unassigned.

Replace General Rule 6) b) iv) 4) with:

6)

b)

iv)
4)  Forevery C; for which one of the following conditionsis true:

A)  Cjisnot marked as unassigned and no underlying column of C; isaself-
referencing column.

B)  Someunderlying column of C; isauser-generated self-referencing column.

C) Some underlying column of C; is a self-referencing column and OVER-
RIDING SYSTEM VALUE is specified.

D) Someunderlying column of C; isan identity column and OVERRIDING
SYSTEM VALUE is specified.

the Genera Rules of Subclause 9.2, “ Store assignment”, are applied with C;
and SV, as TARGET and SOURCE, respectively. C; is no longer marked as

unassigned.
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4. Rationale Move the rulesthat update base tables to their correct places.

Replace General Rule 6) b) vii) 1) with:

6)

b)
vii)
1) If Tisabasetable, then:

A) Tisidentified for insertion of source table S.

NOTE 382 — Identifying abase tablefor insertion of asource table is@njimplementation-
dependent operation.

B) The General Rulesof Subclause 14.19, “Effect ofiSerting tables into
base tables’, are applied.

Rationale Move the rules that update base tables to their correct places.

Delete Genera Rule 6) b) viii).

Rationale SQL-92 compatability.

Insert the following Conformance Rule:

5)  Without Feature T111, “Updatabl e joins, unionsand columns’, conforming SQL language shall not

contain a <merge statement> that contains@<target table> that identifies atable that is not simply
updatable.

14.10 <update statement: positioned>

Rationale: An updatable eursor has only one leaf underlying table that is one-to-one.
Replace Syntax Rules1) and 2) with:

1) Let CRhethe cursor denoted by the <cursor name>. CR shall be an updatable cursor.

2) LetTU’bethe simply underlying table of CR. TU isthe subject table of the <update statement:
positioned>. Let LUT be theleaf underlying table of T such that T is one-to-one with respect to LUT.
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Rationale: Correct the definition of the correspondence between a row of the cursor and arow 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 onerow TRin T, such
that the value of each field in R that is derived from one or morefieldsin TRisidentical to the.cor
responding value derived from the same one or morefieldsin TR, isidentified for replacement-in T|
The current row R of CRisreplaced by R1. Let TR1 be arow consisting of the fields of R1 and thg
fields of TR that have no corresponding fieldsin R1, ordered according to the order of-their corre-
sponding columnsin T. TR1 is the replacement row for TR and
{ ( TR TR1) }

isthe replacement set for T.
3.  Rationale Move the rule that updates base tables to the correct place.
Replace General Rule 15) a) with:

15)
a) If LUT isabasetable, then:

i) Case:

1) If <target table> specifieSIONLY, then LUT isidentified for replacement prjo-

cessing without subtables with respect to object columns CL.

2) Otherwise, LUT isidentified for replacement processing with subtables with

respect to object-columns CL.
NOTE 388 —=\ldentifying a base table for replacement processing, with or without subtableg,

is

an implementati on-dependent mechanism. In general, though not here, the list of object coluns

can be empty.

i) The Geneéral Rules of Subclause 14.22, “ Effect of replacing rowsin basetables’, gre

applied:
4. Rationale Move therule that updates base tables to the correct place.

Delete Genera Rule 16).

14.11 <update statement: sear ched>

15 JRationale Move the rule that updates base tables to the correct place.

Replace General Rule 13) a) with:
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13)
a) If Tisabasetable, then:
i) Case:

1) If <target table> specifiesONLY/, then T isidentified for replacement processi
without subtables with respect to object columns CL.
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2)  Otherwise, Tisidentified for replacement processing with subtableswith respect
to object columns CL.
NOTE 393 — Identifying a base table for replacement processing, with or without subtables, is

an implementati on-dependent mechanism. In general, though not here, the list of object columns
can be empty.

i) The General Rules of Subclause 14.22, “ Effect of replacing rowsin basetables’, are
applied.

Rationale Move the rule that updates base tables to the correct place.

Delete Genera Rule 14).

Rationale SQL-92 compatability.
Insert the following Conformance Rule;
2)  Without Feature T111, “Updatabl e joins, unions and columns’, conferming SQL language shall not

contain an <update statement: searched> that contains a <target table>"that identifies atable that is
not simply updatable.

14.16 Effect of deleting rowsfrom base tables

Rationale: Clarify when constraints are checked, triggerexecution contexts are created and AFTER triggers
are processed.

Replace General Rules 3) and 4) with:

3) Let SSC bethe set of state changesiin the current trigger execution context.

4) Forevery table Tin TT, forevery table ST that is a supertable of T or, unless T isidentified for
deletion processing with subtables, a subtable of T,

Case:

a) If astate change SC existsin SSC with subject table ST and trigger event DELETE, then one
copy each of every row of ST that isidentified for deletion in ST isadded to the set of transitions
of SE.

b) _Otherwise, astate change SC is added to SSC as follows:

)] The set of transitions of SC consists of one copy each of every row of ST that is
identified for deletionin ST.

i) Thetrigger event of SCis DELETE.

92

iii) The subject table of SCis ST.
iv) The column list of SCisempty.
V) The set of statement-level triggers for which SC is considered as executed is empty.

© ISO/IEC 2005 — All rights reserved



https://standardsiso.com/api/?name=377a6de7aaf3b38fe0622b2a96d98ffa

ISO/IEC 9075-2:2003/Cor.1:2005(E)

vi) The set of row-level triggers consists of each row-level trigger that is activated by
C, paired with the empty set (of rows considered as executed).

2. Rationale Clarify when constraints are checked, trigger execution contexts are created and AFTERtriggers

aranrac

TU-CPTroCTtooCor

Delete General Rules 7), 8), 9), and 10).

14.17 Effect of deleting somerowsfrom a derived table

1. Rationale Move the rule specifying deletions from base tables to the correct place,
Insert the following General Rule:

2)

iv.1)  The General Rules of Subclause 14.16, “Effect of deleting rows from base tables’,
are applied.

14.19 Effect of inserting tablesinto basetables

1. Rationale Clarify when constraints are checked, trigger execution contextsare created and AFTERtriggers
are processed.
Replace General Rule 1) with:
1)

a) Let SSC bethe set of state changesin the current trigger execution context.

2. Rationale Clarifyawhen constraints are checked, trigger execution contexts are created and AFTERtriggers
areprocessed.

Replace General Rule 3) with:

3).\»~For every base table BT that isidentified for insertion,
Case:
a) If astate change SC existsin SSC with subject table ST and trigger event INSERT, then the

rowsirthesource tabte for BT areadded totheset of transitronsof—-SC:
b) Otherwise, astate change SCis added to SSC asfollows:

)] The set of transitions of SC consists of the rows in the source table for BT.
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i) Thetrigger event of SCisINSERT.
i) The subject table of SCisBT.
iv) The column list of SC isempty.

V) The set of statement-level triggers for which SC is considered as executed is empty.

vi) The set of row-level triggers consists of each row-level trigger that is activated by
C, paired with the empty set (of rows considered as executed).

Retionale: Clarify when constraints are checked, trigger execution contexts are created and AFTERtriggers
are processed.

Delete NOTE 402.

Rationale: Clarify when constraints are checked, trigger execution contexts are created and AFTERtriggers
are processed.

Delete General Rule 5) c).

Rationale: Clarify when constraints are checked, trigger execution.contextsare created and AFTERtriggers
are processed.

Delete General Rule 6) and NOTE 403.

Rationale: Clarify when constraints are checked, trigger execution contexts are created and AFTERtriggers
are processed.

Delete General Rule 7).

14.20 Effect of inserting a-tableinto a derived table.

Rationale: Move the rulg-specifying insertions to base tables to the correct place.
Insert the following Genera Rule:
2)

b)

iv.l)  The General Rules of Subclause 14.19, “Effect of inserting tablesinto base tables’,
are applied.
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14.21 Effect of inserting a tableinto a viewed table

1. Rationale Correction to processing of WITH CHECK OPTION.

Replace General Rules 2) and 3) with:

2) Case
a) If TD indicatesWITH CHECK OPTION, then:
i) Case:

1) If TD specifiesLOCAL, then let VD be aview descriptor derived from TD by
removing the WITH CHECK OPTION indication.

2) Otherwise, let VD be aview descriptor derived fromTD as follows:
A) TheWITH CHECK OPTION indication is’semoved.

B) Every reference contained in QE to anvunderlying table UV of QE that is
aviewed table is replaced by areference to a view whose descriptor is
identical to that of UV except thatWITH CASCADED CHECK OPTION
isindicated.

i) The General Rules of this Subclauseare applied with Sas SOURCE and the view
described by VD as TARGET.

iii) If the result of
EXI STS ( SELECT * FROW,S
EXCEPT ALL
SELECT * FROM T )

is True, then an exception condition is raised: with check option violation.

b)  Otherwise, the GenerakRules of Subclause 14.20, “Effect of inserting atable into a derived
table’, are applied, with Sas SOURCE and QE as TARGET.

14.22 Effect of reptacing rowsin basetables

1. Rationale Clarify' when constraints are checked, trigger execution contextsare created and AFTERtriggers
are processed.

Replace General Rules 4) and 5) with:

4)* Let SSC be the set of state changesin the current trigger execution context.

5)  For every table ST that isidentified for replacement processing, let TL be the set consisting of the

£ el 1 £ O L VR e i | £ T L ) 'y bl L + e ) + 'y
Namics Ul e LOrUnirs Ul of. FUIN EVETy SUUSEL OTL Ul TE SullTial Sitieh ol 1S CITiPly Ul UIE1Tier =

section of STL and OC is not empty:

a) |If somecolumn IC of Tistheidentity column of ST, then, for each row identified for replace-
ment in ST whose site |CS corresponding to I C is marked as unassigned:
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Let NV be the result of applying the General Rules of Subclause 9.21, “Generation
of the next value of a sequence generator”, with the sequence descriptor included in
the column descriptor of 1C as SEQUENCE.

Case:

L

[ R

i)

1) If thedeclared type of IC isadistinct type DIST, then let ICNV be DIST ( NV).

2) Otherwise, let ICNV be NV.

The General Rules of Subclause 9.2, “ Store assignment”, are applied withdCSas
TARGET and ICNV as VALUE.

b) All sitesin ST that are marked as unassigned cease to be so marked.

¢ Case
i)

If astate change SC existsin SSC with subject table ST, trigger event UPDATE, and
column list STL, then the row pairs formed by pairing gach'row identified for
replacement in ST with its corresponding replacement rew are added to the set of
transitions of SC.

Otherwise, a state change SC is added to SSCasfollows:

1) Theset of transitions of SC consists of row pairs formed by pairing each row
identified for replacement in STawith its corresponding replacement row.

2)  Thetrigger event of SCis URDATE.
3) Thesubject table of SCis ST.
4)  Thecolumn list of SC1sSTL.

5)  Theset of statefment-level triggers for which SC is considered as executed is
empty.

6) Thesetof 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 AFTERtriggers
are processed:

Delete General Rul€ 9).

RationaleClarify when constraints are checked, trigger execution contexts are created and AFTERtriggers
are processed.

Delete General Rule 10) and NOTE 404.

96
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are processed.

Delete General Rule 11).
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14.23 Effect of replacing somerowsin a derived table

1. Rationale Move the rule that updates base table to the correct place.

Insert the following General Rule:

3)

iv.1) The General Rules of Subclause 14.22, “Effect of replacing rowsin base'tables’, are

applied.

14.24 Effect of replacing somerowsin a viewed table

1. Rationale Correction to processing of WITH CHECK OPTION.

Replace General Rules 2) and 3) with:

2) Ceas=

a)

b)

If TD indicates WITH CHECK OPTION/then:
)] Case:

1) If TD specifies LOCAL, then let VD be a view descriptor derived from TD by
removing the WITH CHECK OPTION indication.

2)  Otherwise,lét'VD be aview descriptor derived from TD as follows:
A) TbeWITH CHECK OPTION indication is removed.

B):\-" Every reference contained in QE to an underlying table UV of QE that is
aviewed table isreplaced by areferenceto a view whose descriptor is
identical to that of UV except that WITH CASCADED CHECK OPTION
isindicated.

i) The General Rules of this Subclause are applied with the view V described by VD as
VIEW NAME and RS as the replacement set for V>.

1ii) Let She the table consisting of the candidate new rows of RS. If the result of
EXI STS ( SELECT * FROM S
EXCEPT ALL
SELECT * FROM T )

is True, then an exception condition is raised: with check option violation.

Otherwise, the General Rules of Subclause 14.23, “Effect of replacing some rowsin aderived

table”, are applied with QE as TABLE and RS as the replacement set for QE.
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14.27 Execution of triggers

1. Rationale Correct variable symbol references.

Replace General Rule 3) a) with:

3)

a) If TRisarow-level trigger, then, for each transition T in ST for which TRis not considered as
executed, TAisinvoked and TRis considered as executed for T. The order in whichthe'transi-
tionsin ST are taken is implementati on-dependent.

14.28 Effect of opening a cur sor

1. Rationde Factor out what is common to all cursors. Deletion of redundant rule and clarification of
replacement of BNF term by a “ value” .

Insert the following new Subclause:

14.28 Effect of opening a cur sor

Function

Specify the effect of opening a cursor

Syntax Rules

None.

Access Rules

None.

General-Rules

1) _~\Let CR be CURSOR specified in an application of this Subclause. If CRis not in the closed state,
then an exception condition israised: invalid cursor state.

2) Let Sbethe <cursor specification> of CR.

3) CRisopened in thefollowing steps:
a) A copy CSof Siseffectively created in which:
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i) Each <embedded variable specification>, <host parameter specification>, <SQL
parameter reference>, and <dynamic parameter specification> isreplaced by a<literal>
denating the value resulting from evaluating the <embedded variable specification>,
<host parameter specification>, <SQL parameter reference>, and <dynamic parameter
specification>, respectively, with all such evaluations effectively done at the same

4)

5)

6)

instancein time.

i) Each <value specification> generally contained in Sthat is CURRENT_USER,
CURRENT_ROLE, SESSION_USER, SYSTEM_USER, CURRENT_PATH,
CURRENT_DEFAULT _TRANSFORM_GROUP, or CURRENT _TRANS-
FORM_GROUP_FOR_TY PE <path-resolved user-defined type namée>is replaced
by a<literal> denoting the value of CURRENT_USER, CURRENT-ROLE, SES-
SION_USER, SYSTEM_USER, CURRENT_PATH, CURRENT_DEFAULT TRANS
FORM_GROUP, or CURRENT_TRANSFORM_GROUP_FOR _[F'Y PE <path-resolved
user-defined type name>, respectively, with all such evaluations effectively done at
the same instant in time.

iii) Each <datetime value function> generally contained'in Sis replaced by a <literal>
denoting the value resulting from evaluation of that’<datetime value function>, with
al such evaluations effectively done at the sameihstant in time.

NOTE 410.1 — Multiple appearances in S of equivalent <embedded variable specification>s, <host
parameter specification>s, or <SQL parameter referénce>s are also effectively evaluated at the same
instant in time.

b) Let T bethetable specified by CS T istheresult set of CR.

c¢) A tabledescriptor for Tis effectively ereated.

d) The General Rules of Subclause 14,1, “<declare cursor>", are applied.

e) Case
i) If Sspecifies INSENSITIVE, then acopy of T iseffectively created and CRis placed
in the open state and its position is before the first row of the copy of T.
i) Otherwise; CRis placed in the open state and its position is before the first row of T.

If CR specifies INSENSITIVE, and the SQL-implementation is unable to guarantee that significant
changes will be.invisible through CR during the SQL -transaction in which CRis opened and every
subsequent SQL.-transaction during which it may be held open, then an exception conditionisraised:
cursor sensitivity exception —request rejected.

If CR'specifies SENSITIVE, and the SQL-implementation is unable to guarantee that significant
charnges will be visible through CR during the SQL-transaction in which CR is opened, then an
exeeption condition is raised: cursor sensitivity exception —request rejected.

NOTE 410.2— Thevisihility of significant changesthrough a sensitive holdable cursor during asubsegquent SQL -transaction
is implementation-defined.

Whether an SQL-implementation is able to disallow significant changes that would not be visible
through a currently open cursor isimplementation-defined.

7)

If CRisawith-return cursor, then let S P be the active SQL -invoked procedure, let INV betheinvoker
of 9P, and let RSS be the result set sequence for P and INV in the active SQL-session context. T
is added to the end of RSS.
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